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ABSTRACT 

The domain of business model innovation has gained widespread attention 

during the last decade. This is partly due to the increasing inefficiency of only 

innovating products or services to stay ahead of competition. Companies must rethink 

their business models to outperform their competitors, especially in the digital age. 

New digital technologies might affect a business model, either as a threat or an 

opportunity. However, the task of business model innovation is resource intense and 

difficult to manage, and often companies do not know where to start and how the 

process unfolds. To date, little is known about how to correctly start this innovation 

process and how to manage a successful transition from an extant to a new business 

model.  

Roadmapping is a structured approach to analyzing an organization’s business 

environment for potentially disruptive changes. Traditionally termed technology 

roadmapping, the approach is used as a management tool for planning, forecasting 

and administration. More recently, firms have begun to apply the technique with a 

more general mindset to formulate business strategies for innovation that can address 



 

 

 

such disruptive changes. Overall, roadmapping is a future-oriented planning system 

and is thus used to derive specific activities. 

The main goal of this research is to offer a new perspective on business model 

innovation by adding the roadmap approach into the process and thus defining the 

transition path from a current to a desired business model. Especially nowadays, with 

the emergence of digital technologies, new business possibilities and opportunities 

have appeared. However, studies have found that particularly small and medium sized 

enterprises have difficulties completing the digital transformation. Therefore, the 

focus of the business model innovation roadmap is on the integration of the digital 

technologies into the business model for small- to medium-sized enterprises. The aim 

is to describe that approach and identify the overall architecture as well as the 

structure of the individual layers with their respective components. The business 

model innovation roadmap serves as a forecasting and planning approach that can 

assist an organization in identifying potential gaps and recognizing and acting on 

events that require a change of direction in the resource allocation. It aligns the digital 

technologies and the respective resources to the single business model components in 

order to gain sustainable competitive advantage over the different time horizons of 

small-, mid-, and long-term.  

In this study, in combination with the findings of existing literature, an 

approach for the business model innovation roadmap at the organizational level was 

developed. Validation by experts from the field of business model and business model 

innovation, and those with a roadmapping background was obtained through a Delphi 

survey. The overall BMI-R approach was then tested in a German small- to medium-

sized enterprise via an action research component project. The theoretical 



implications of this dissertation advance academic research in the domain of business 

model innovation processes and provide a structured approach to organizations for a 

successful transition to a new desired business model.  

Keywords: Business model innovation, roadmap, roadmapping, business model 

innovation roadmap (BMI-R), digital transformation, digital technologies, small- to 

medium sized enterprise, bibliometric analysis, Delphi survey, action research 
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CHAPTER 1 

INTRODUCTION 

The economic historian Weitzman (1998) states that “the long-term growth of 

an advanced economy is dominated by the behavior of technological progress”. This 

applies not only to economies but also to individual businesses. Brynnjolfsson and 

McAffee (2014), in their book, The Second Machine Age, acknowledge the 

importance of digital transformation and the beneficial character it can unfold. Digital 

technologies can uplift organizations to new levels and discover, as Johnson (2010) 

says, white spaces, or as Kim and Mauborgne (2005) state, blue oceans – untouched 

markets. Therefore, companies must seize this opportunity and adapt their business 

model to the digitalization trend. Due to the rise of the digital economy, the trend of 

business operations has altered from resource-based to knowledge-based activities 

(Carlo, Lyytinen, & Rose, 2012). Companies who miss the digital trend face the threat 

of losing customers, and in the long run, this could jeopardize their survival. AirBnB, 

Apple’s iTunes, and Uber are examples of disruptive business model innovation 

(BMI) for their respective industries based on digital technologies. A quick 

assessment of the market capitalization development indicates that the top five 

companies nowadays all have a business model that is shaped by the digital context 

(Deutsche Bank, 2017) (Table 1). 
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Table 1  

Companies with the Highest Market Capitalization; Five Years Interval in US 

Dollars (Adapted from Deutsche Bank, 2017) 

2006 2011 2016 

1. Exxon:  $ 446 bn 1. Exxon: $ 406 bn 1. Apple: $ 582 bn 

2. General Electric:  $ 383 bn 2. Apple: $ 376 bn 2. Alphabet: $ 556 bn 

3. Total: $ 327 bn 3. Petrochina: $ 277 bn 3. Microsoft: $ 452 bn 

4. Microsoft:  $ 293 bn 4. Shell: $ 237 bn 4. Amazon:  $ 364 bn 

5. Citi: $ 273 bn 5. ICBC $ 228 bn 5. Facebook $ 359 bn 

 

To remain competitive and defend against new market entrants, which are now 

often digitally based, firms must understand and adapt to their environment. 

According to numerous authors (D’Aunno, Succi, & Alexander, 2000; Haveman, 

1992; Johnson, Christensen, & Kagermann, 2008), the successful adaptation of an 

existing business model to a new environment closes the gap between a firm’s basis 

of competitive advantage in the industry and its extant resources and capabilities. 

Many studies (Amit & Zott, 2012; Bucherer, Eisert, & Gassmann, 2012; Casadesus-

Masanell & Ricart, 2010; Johnson et al., 2008; McGrath, 2008) state that the inability 

to adapt an established business model to new environmental conditions has proved to 

be fatal for many organizations. Therefore, companies require a structured method of 

innovating and adjusting their extant business model to the digital context. Cautela, 

Pisano, and Pironti (2014) argue that uncertainty in an organization’s environment can 

be related to the fast speed of technological innovations. Furthermore, according to 

Matzler, Friedrich von den Eichen, Anschober, and Kohler (2018), “companies that 

find ways to deploy digital technologies for their business models to the advantage of 

their customers will be that succeed in the area of digital disruption”. Digital 
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transformation is recognized as a BMI activity (Schallmo, Rusnjak, et al., 2017), 

which is a complex undertaking, encompassing great opportunities but also 

dissimulating huge risks, since it is about the reshaping of the company. The 

academic scholars found consensus that digitalization ultimately leads to the (digital) 

transformation of the business model (Becker, Baltzer, & Ulrich, 2014). 

The literature suggests that not only researchers (Zott, Amit & Massa, 2011; 

Schneider & Spieth, 2013; DaSilva & Trkman, 2014) but also practitioners 

(Lindgardt, Reeves, Stalk, & Deimler, 2009; Pohle & Chapman, 2006) are getting 

increasingly interested in the phenomena of BMI. Business model innovation is a new 

way for organizations to react to changing sources of value creation (Pohle & 

Chapman, 2006), however, it remains one of today’s most challenging tasks 

(Chesbrough, 2006; Christensen & Overdorf, 2000), especially when facing digital 

disruptions (Matzler et al., 2018).  

A study in 2008 by IBM (IBM, 2008) already demonstrated that CEOs 

intensively thought about BMI. Of the CEOs who were interviewed, 98% affirmed 

that they would launch widespread (69%) or modest (29%) BMI activities for their 

company in the following three years. The study concluded that “CEOs are embarking 

on extensive business model innovation. Outperformers are pursuing even more 

disruptive business model innovations than their underperforming peers” (IBM, 2008, 

p. 47). In 2016, the IBM Global C-suite Study (2016), wherein 5,000 executives from 

21 industries were surveyed, confirmed the trend (Fallahi, 2017). The result of the 

study demonstrated that 80% of the interviewed CEOs were either experimenting with 

alternative business models or considering them. 
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Employing the concept of roadmapping can help companies to survive in 

uncertain and unstable environments (Phaal, Farrukh, & Probert, 2004), thus making 

it highly relevant for the BMI process. The technique focuses on scanning the 

environment, which helps to detect potential disruptive (digital) technologies (Phaal, 

Farrukh, & Probert, 2003), and align them with the organizational goals. The 

approach of roadmapping became famous after its application by Motorola gained 

widespread attention (Willyard & McClees, 1987). Various prominent organizations, 

such as Rockwell automation (McMillan, 2003), Philips (Groenveld, 2007) and 

Lucent (Albright & Kappel, 2003) subsequently introduced their own roadmapping 

approaches. Although, the layout of a roadmap is simple, the development is 

recognized to be challenging (Phaal et al., 2003). A roadmap is an essential 

communication tool that should align all stakeholders involved and ultimately provide 

a sense of the subsequent actions. 

1.1 Background and Research Context 

Small-to medium-sized enterprises are the basis for almost every economic 

activity, and they are regarded as the dynamic force behind most economies (EASME, 

2015). These types of companies are responsible for innovation, growth, and 

employment (Bouwman, Nikou, & de Reuver, 2019). However, only a few studies to 

date have dealt with the theme of BMI for SMEs (Gatautis, Vaiciukynaite, & Tarute, 

2019; Heikkilä & Bouwman, 2018; Heikkilä, Bouwman, & Heikkilä, 2018), thus 

leaving unclear how SMEs innovate their business model nowadays (Foss & Saebi, 

2017). According to Jaakko Aspara, Hietanen and Tikkanen (2010), BMI is especially 

important for the success of small- to medium-sized enterprises (SMEs). 



 

 

5 

 

Only one in three SMEs is involved in BMI activities and frequently in an 

unsystematic manner (Heikkila & Heikkila, 2017). Botzkowski (2018) thus underlines 

the importance of the partial or total (digital) transformation of business models for 

SMEs. Especially when compared to larger businesses, SMEs might lose the race and 

ultimately be put at a competitive disadvantage. Moreover, Parida, Sjödin, and Reim 

(2019) argue that digital transformation goes hand-in-hand with BMI, since it intends 

to alter the existing value proposition and the corresponding processes that are 

needed.  

Digital transformation often refers to the use of digital technologies to 

innovate a business model, which offers eventually new revenue stream possibilities 

and value-producing opportunities (Becker, Ulrich, Botzkowski, & Eurich, 2017; 

Schallmo & Rusnjak, 2017; Schallmo, Rusnjak, Anzengruber, Werani, & Jünger, 

2017). It is essentially the process of transforming to a digital business model. Kay, 

Nielen and Schröder (2019) state that in order to capture new business opportunities, 

SMEs should observe and evaluate potential innovations and future trends. Ongoing 

digital transformation forces the players in an ecosystem to change and adapt rapidly. 

However, several studies by renowned institutions (i.e. Hamele, 2018; Marbler, 2018; 

Reker & Böhm, 2013) highlight the fact that SMEs are not yet ready for the digital 

transformation of their business model. Furthermore, Bouwman et al. (2019) 

acknowledge a scarcity of studies that concentrate on how the digital transformation 

influence SMEs' business model.  

This research therefore focuses on SMEs to shed light on the BMI process 

driven by digital technologies. The reason for the sole concentration on SMEs is that 

they are a significant source of competitive advantage, economic performance, and 
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job creation (Amit and Zott, 2012). In addition, SMEs have only a limited set of 

resources and capabilities, thus forcing such enterprises to use them cautiously. 

Digital transformation decisions are particularly important for SMEs, as the limited 

resources available mean that there is less scope for strategic mistakes associated with 

the innovation of the business model (Bouwman, Nikou, & de Reuver, 2019). 

Therefore, the focus of the top layer of the business model innovation roadmap (BMI-

R) will be on the digital technologies, since digital transformation has the greatest 

disruptive character, is fast-evolving, and has the potential to disrupt a whole industry 

(Brynjolfsson & McAffee, 2014). 

Similar to intra-industry competition, shorter design and product life-cycle, 

digital disruption based on new business models leads to a fast-evolving change 

process. In recent years, technology has improved exponentially, which is, according 

to Hodgson (2003), a characteristic of capitalism. Therefore, organizations can gain 

economic success through two different means: the first one is to expand 

geographically to new markets and/or to introduce new products with a new 

technology; the second possibility is to cut costs by exploring novel technologies 

(Osterwalder, 2004). Hodgson (2003) states that “in this quest for innovation, the 

frontiers of science and technology are advanced, leading to new fields of knowledge 

and enquiry”.  

The digital era evidently threatens companies in their current way of 

conducting business (Anderson, 2014; Westerman, Bonnet, & McAfee, 2014), since 

new competitors can easily disrupt the market or industry with the help of digital 

technologies (Gambardella & Torrisi, 1998). Therefore, determining how to seize 

value from technological innovation is a fundamental component of business model 
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design (Teece, 2010; Zott et al., 2011). New digital technologies, such as the Internet 

of Things (IoT), robotics, cloud computing, artificial intelligence (AI), and big data 

have a significant influence on business models by changing the method of value 

creation for the company (Yoo, Boland, Lyytinen, & Majchrzak, 2012). These drivers 

consequently compel organizations to rethink their value creation and delivery 

mechanism (Amit & Zott, 2001, 2015) in order to propose a new business logic to 

align with the new disruptive changes (Frankenberger, Weiblen, Csik, & Gassmann, 

2013). Small- to medium-sized enterprises are generally late adopters of digital 

technologies, given that it is complicated for management to pinpoint how to begin 

the process of digital transformation, and hence to innovate the business model 

(Bucherer, 2010; Fallahi, 2017; Rittmann, Krickl, & Kühnis, 2019). 

1.2 Problem Statement and Research Gap 

Studies about business models have already acknowledged the importance of 

the process of BMI (Bucherer et al., 2012; Mitchel & Coles, 2004; Morris, 

Schindehutte, & Allen, 2005; Pateli & Giaglis, 2004; Stampfl, 2016; Zott & Amit, 

2010). The fast-rising numbers of BMI-related publications indicate a growing 

interest in this subject (Schaller & Vatananan-Thesenvitz, 2019; Schneider & Spieth, 

2013; Zott et al., 2011). However, research on BMI is still in its infancy (Bucherer, 

2010; De Reuver, Bouwman, & Haaker, 2013; Fallahi, 2017; Halecker, 2016; 

Stampfl, 2016), and there is still a poor understanding of the phenomenon (Schneider 

& Spieth, 2013). In particular, a theoretical foundation is missing, given that most 

proposed processes for BMI are based on innovation management or strategic 

management literature (Calvacante, 2014; Frankenberger et al., 2013).  



 

 

8 

 

The continuous need for change is crucial for companies operating in swiftly 

altering environments, especially for competitive advantage (Teece, Pisano, & Shuen, 

1997). The consequences are that a company needs to constantly adapt, which means 

becoming and remaining flexible in a volatile environment (Schneider & Spieth, 

2013). Nonetheless, concrete steps and structured guidance for innovating a business 

model are absent from literature (Bucherer, 2010; Fallahi, 2017; Kim & Min, 2015; 

Stampfl, 2016; Trapp, 2014). Especially, a systematic perspective of the business 

model concept as a whole and a clear conceptualization of the process of BMI (Bock, 

Opsahl, George, & Gann, 2012; Demil & Lecocq, 2010; Fallahi, 2017; George & 

Bock, 2011; Kim & Min, 2015; Schindler, 2014; Schneider & Spieth, 2013; Stampfl, 

2016) are quite scattered. Furthermore, the overall transition process from idea to 

reality remains poorly understood (De Reuver et al., 2013; Koen, Bertels, & Elsum, 

2011). This applies specifically in the context of BMI driven by digital technologies 

and thus in the milieu of digital transformation (Schallmo, Williams, & Bordman, 

2017).  

Studies that are empirically based focus on either a specific industry, market, 

or company environment (Sosna, Trevinyo-Rodríguez, & Velamuri, 2010; Velamuri, 

Bansemir, Neyer, & Möslein, 2013), and only a few pay attention to the similarities or 

differences in the overall BMI process. In addition, diverging opinions exist on the 

structure of the process (i.e. Bucherer, 2010; Stampfl, 2016; Wirtz & Thomas, 2014). 

This can be explained by the existing problems related to the construct clarity 

regarding the concepts of a business model and BMI. For example, a recent research 

article by Aversa, Furnari, and Haefliger (2015) notes that the business model concept 

might benefit from the adaptation of already existing concepts or theories, especially 
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when it comes to generating new insights. Moreover, De Reuver et al. (2013) 

attempted a first promising association of the business model concept with 

roadmapping for the innovation process. However, it is unclear whether a roadmap 

can facilitate a better understanding of the BMI process and thus contribute to this 

emerging research domain, since the roadmap in the case of De Reuver et al. (2013) 

was not empirically researched and ultimately tested in a real case study.  

1.3 Research Objective and Research Questions 

Despite being a relatively new concept in managerial practice, BMI is 

currently a popular topic in numerous research streams, for example in 

entrepreneurship, strategic management, organizational change, and innovation 

(Gassmann, Frankenberger, & Sauer, 2016; Schneider & Spieth, 2013).  

This dissertation coins the terms business model, innovation and 

roadmap/roadmapping. The overall research objective is to find an approach to 

construct a BMI-R1, which will support companies in the process of innovating their 

business model in the context of the digital era. Sustained development is necessary 

for organizations in an environment of persistent disruptions, and sustained growth 

thus requires agile reinvention of the business model. All transformation projects 

necessitate a reconsideration of how an organization creates value not only today, but 

also in the future. In light of the potential digital disruptive risks, aligning all of the 

elements to make the innovated business model competitive, entails more than an A-

to-B action plan; it demands an integrated approach, such as a roadmap, to link a 

business model to digital technologies and resources in order to unlock breakthrough 

 
1 The ‘R’ in BMI-R can refer to roadmapping or roadmap, depending on the context 
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value. Having a clear and structured approach for the innovation process helps top 

management to match the required activities with the organizational goals. 

Furthermore, the BMI-R supports executives to communicate more visibly desired 

transformation outcomes, be it from a financial perspective or from an operational 

viewpoint. With the BMI-R, an organization will have a common visual approach in 

place for structuring activities and responsibilities, a roadmap for communicating the 

appropriate sequence, and a set of guiding principles that govern BMI in the digital 

sphere. Therefore, a generic roadmap for BMI may help managers to plan their 

trajectory in the short, medium, and long term or to identify missed opportunities that 

may be relevant for progress. This doctoral dissertation aims to discover the specific 

features and particularities of the BMI-R to help facilitate the digital transformation of 

a company’s business model.  

This study situates business model in the research field of organizational 

innovation and aspires to provide initial suggestions for a guiding approach to the 

BMI process. Therefore, the subsequent main research question is formulated to 

investigate the phenomenon of BMI process:  

How can the process of BMI in the context of digital transformation be 

integrated into the roadmap concept? 

The main research question is divided into the next sub-questions: 

• SQ1: What is the current research practice in the BMI process literature? 

• SQ2: How does the digital transformation affect the business model of SMEs? 

• SQ3: How can the BMI-R be structured and how can the layers be defined? 
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• SQ4: How can the conceptually constructed BMI-R approach be improved 

and validated? 

• SQ5: How does the process of the BMI-R approach unfold in a company? 

Each question is attributed to a specific part of the dissertation, fulfills a 

certain aim with a precise focus and thus needs a distinguished procedure (Figure 1).  

 

Figure 1 

Research Overview (own representation) 

 

1.4 Structure of the Dissertation 

The underlying thesis compromises six chapters: (1) Introduction, (2) 

Literature Review, (3) Approach Development, (4) Methodology, (5) Results, and (6) 

Discussion and Conclusion. Parts of the authors’ research included in this doctoral 

dissertation have been published or have informed publications in journals or 
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conferences. A list of the author’s publications is given at the beginning of this 

dissertation. 

Chapter 1 provides background information and context for the research 

project. It includes the problem statement, research gap, research objective, research 

questions and the overall structure of the dissertation.  

Chapter 2 is a literature review of the state of the art in business models, 

innovation management, BMI, and roadmaps. The business model as a concept is 

examined, superseded by a review of innovation definitions and approaches. The BMI 

literature is then reviewed, with a special focus on the process of BMI by applying a 

bibliometric analysis. Thereafter, this chapter assesses the knowledge base of the BMI 

process research field and provides an overview of the existing findings as well as on 

the literature gaps. Furthermore, the terms digitalization, digital transformation, 

digital technologies and SME are clarified in the context of the objective for this 

dissertation. 12 selected studies about digital transformation in German SMEs are 

analyzed to gain further insights. The analysis of those 12 studies will set the context 

for this research project. At the end of this chapter, the concept of roadmapping is 

described.  

Chapter 3 outlines the approach development for the BMI-R. It begins by 

justifying why BMI is combined with the roadmapping concept. Next, the necessary, 

specific features and principles of a roadmap are introduced and defined for the 

purpose of the BMI process. Based on a traditional literature review, each layer of the 

roadmap for the BMI-R is then developed, beginning with the top layer, followed by 

the middle and bottom layers. Furthermore, the customization of the roadmapping 

process for the BMI purpose was established.  
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Chapter 4 presents the research setup of this doctoral dissertation. First, the 

“research onion”, which provides the methodological foundation for the research 

project, is introduced, followed by an outline of diverse research design approaches 

for investigating BMI processes and roadmap developments. Depending on the 

theoretical implications, the most appropriate research design and methods are 

selected and further explained and justified. This chapter closes with an explanation 

of how the research was conducted, and how data was collected and analysed.  

Chapter 5 is concerned with the Delphi survey and the action research 

component project. For each individually, the chapter includes the procedure, data 

collection, and analysis components, and it provides an overview of the results and 

the respective relevance for the further conceptualization of the BMI-R approach. 

Chapter 6 is a synthesis of the entire dissertation. It includes a discussion of 

the main findings, the managerial and theoretical implications, and the limitations of 

this research. Furthermore, future research paths are outlined, and finally a conclusion 

completes the thesis.  

This dissertation is one of the first to apply a roadmap to the field of business 

model for the innovation process. The proposed approach offers a clear agenda with a 

new perspective for the BMI process in the context of digital transformation. 
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CHAPTER 2 

LITERATURE REVIEW 

 

The reason for a doctoral dissertation is to expand and advance existing 

knowledge on a domain. Therefore, the present literature on a specific topic should be 

analyzed and understood by establishing and processing the key findings from current 

studies (Bryman & Bell, 2015; Halecker, 2016; Saunders, Lewis, & Thornhill, 2016). 

A literature review gathers relevant scientific literature on a particular topic 

(commonly defined by the author), presents the result of a review, and provides a 

summary to represent the actual state of the domain (Hart, 1998). According to Boote 

and Beile (2005), it is important to understand the literature on a topic at the 

beginning of a research project to make valuable contributions to a specific field.  

Based on Alton-Lee (1998), most literature reviews lack conceptual and 

methodical accuracy. To overcome this weakness, Hart (1998) introduced five criteria 

categories:  

1. Literature coverage – justifies what is included vs. excluded in a literature 

review. 

2. Synthesis – presents what is already covered by the literature and identifies 

any significant gaps, hence providing a new perspective on the domain. 

3. Methodology – introduces current methodological approaches and highlights 

their strengths and weaknesses. 

4. Significance – evaluates the theoretical and practical significance of research.  
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5. Rhetoric – is concerned with the structure and should substantiate the

complete literature review.

This chapter begins with a literature review of the business model and BMI 

research field. Much confusion has arisen in business model literature over the past 

two decades, since no shared definition and understanding of the business model 

concept currently exists (Zott et al., 2011). This makes finding a common starting 

point in this research field (George & Bock, 2011), and ultimately for the BMI 

process, highly difficult. Table 2 summarizes the identified objectives of the literature 

review by Boote and Beile (2005) for this dissertation.  

Table 2 

Overview of the Objectives for the Literature Review 

Objectives Own dissertation 

Overview BMI process 

Classification Innovation management, strategic management 

Status quo Process of BMI is understudied 

Summary New approach to the process of BMI is needed 

Inquiries Validate and test BMI-R approach with an innovative research setup 

A bibliometric analysis is conducted to systematically assess the BMI process 

literature. When analyzing the results, the five criteria categories introduced by Hart 

(1998) are followed. Bibliometric analysis allows to uncover the knowledge base of a 

certain domain by applying quantitative analysis techniques. It helps to reveal the 

size, and growth trajectory of the BMI process literature. Furthermore, it aids in 

assessing the key publishing journals, authors, and documents as well as in 

uncovering the intellectual structure and topical foci of this research domain. 

Moreover, the bibliometric analysis helps to discover the origins of the BMI process 



16 

and to associate related theories. However, bibliometric analysis by itself is not 

sufficient for a complete literature review. It should be seen more as a 

supplementation than as a standalone review. Therefore, the literature of the BMI 

process is also reviewed in a qualitative manner (traditional literature review). 

2.1 Business Models 

The concept of a business model was originally presented by Drucker (1954) 

and became widespread with the rise of the internet during the 90s (Keen & Qureshi, 

2006; Magretta, 2002; Zott et al., 2011), and it can be traced back to corporate 

practice (George & Bock, 2011). The concept is studied from multiple perspectives 

with various forms of practical relevance. Some attempts have been made to identify 

a shared base, aiming to merge ideas in the received literature on business models 

(George & Bock, 2011; Morris et al., 2005; Zott et al., 2011). However, a unified 

theoretical basis is yet to be developed (Bucherer et al., 2012; Stampfl, 2016; Teece, 

2010).  

2.1.1 Definitions. According to Teece (2010), the main objectives of a 

business model are to deliver value to the customer, and to generate revenues for the 

firm. In other words, a business model reveals a company’s hypothesis about how it 

can match customers’ preferences to make a profit. A broadly accepted definition of a 

business model was introduced by Osterwalder and Pigneur (2010), who acknowledge 

that such a model defines the design and the architecture of the value creation, its 

delivery and the capture mechanisms it employs. In simple words, the concept of a 

business model was expressed as a statement (Stewart & Zhao, 2000), a description 

(Applegate, 2001; Weill & Vitale, 2001), a representation (Morris et al., 2005; Shafer, 

Smith, & Linder, 2005), an architecture (Dubosson-Torbay, Osterwalder & Pigneur, 
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2001; Timmers, 1998), a conceptual tool or model (George & Bock, 2011; 

Osterwalder, 2004; Osterwalder, Pigneur, & Tucci, 2005), a structural template (Amit 

& Zott, 2001), a method (Afuah & Tucci, 2001), a framework (Afuah, 2004), a 

pattern (Brousseau & Penard, 2007), a set (Seelos & Mair, 2007), and an artefact 

(Demil & Lecocq, 2015). The following Table 3 presents an outline of the selected 

definitions found in the academic literature for business models.  

Table 3 

Selected Definitions for a Business Model 

Source Definition 

Afuah (2004) “A business model is the set of which activities a firm performs, 

how it performs them, and when it performs them as it uses its 

resources to perform activities, given its industry, to create 

superior customer value (low-cost or differentiated products) and 

put itself in a position to appropriate the value” (p. 9). 

Amit and Zott (2001) The business model depicts “the content, structure, and 

governance of transactions designed so as to create value through 

the exploitation of business opportunities” (p. 511). 

Casadesus-Masanell 

and Ricart (2010) 

“A business model is … a reflection of the firm’s realized 

strategy” (p. 195). 

Chesbrough and 

Rosenbloom (2002) 

The business model is “the heuristic logic that connects technical 

potential with the realization of economic value” (p. 529). 

Hamel (2000) “… a business model is simply a business concept that has been 

put into practice” (p. 117). 

George and Bock 

(2011) 

The business model is “the heuristic logic that connects technical 

potential with the realization of economic value” (p. 529). 

Johnson, (2010) “A business model, in essence is a representation of how a 

business creates and delivers value, both for the customer and the 

company” (p. 22). 

Linder and Cantrell 

(2000) 

“The organization’s core logic for creating value. The business 

model for a profit-oriented enterprise explains how it makes 

money” (p. 1-2). 

Mitchel and Coles 

(2004) 

“A business model is the combination of ‘who’, ‘what’, ‘when’, 

‘where’, ‘why’, ‘how’, and ‘how much’ an organization uses to  

(Continued) 
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Table 3 (Continued) 

Selected Definitions for a Business Model 

Source Definition 

provide its goods and services and develop resources to continue 

its efforts” (p. 17). 

Osterwalder and 

Pigneur (2010) 

“A business model describes the rationale of how [an] 

organization creates, delivers, and captures value” (p. 14). 

Rentmeister and 

Klein (2003) 

“A business model is a model on a high abstraction level which 

illustrates the essential, relevant aspects of the company in an 

aggregate, clear form. Ideas and concepts for business can be 

identified, discussed and/or evaluated” (p. 19). 

Shafer et al. (2005) A business model is “a representation of a firm’s underlying core 

logic and strategic choices for creating and capturing value within 

a value network” (p. 202). 

Skarzynski and 

Gibson (2008) 

“We define a business model as a conceptual framework for 

identifying how a company creates, delivers and extracts value. It 

typically includes a whole set of integrated components, all of 

which can be looked on as opportunities for innovation and 

competitive advantage” (p. 112). 

Teece (2010) “A business model articulates the logic, the data and other 

evidence that support a value proposition for the customer, and a 

viable structure of revenues and costs for the enterprise delivering 

that value” (p. 179). 

Zollenkop (2006) “The business model serves as a strategic instrument for a 

comprehensive cross-company description, analysis and 

constitution of the business activity” (p. 48). 

Zott and Amit (2010) The business model is “a system of interdependent activities that 

transcends the focal firm and spans its boundaries” (p. 216). 

Those existing definitions share only some common aspects, thus leading to 

many different understandings of the concept. Most definitions concentrate on the 

capacity to explain how a company will make money (Stewart & Zhao, 2000) and 

how firms work (Magretta, 2002). As a consequence, despite the effort in academia to 

organize the various definitions and viewpoints of the business model concept, the 

core of it is still not clear (DaSilva & Trkman, 2014). In particular, the literature 
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highlights the need for a systematic view of the business model concept as a whole. 

Common among most business model definitions is the characteristic that the concept 

provides a holistic approach to a firm’s activities instead of limiting its scope on the 

firm’s internal elements or on the external environmental factors. An empirical study 

by Becker and Ulrich (2013) demonstrated that most of the interviewees in SMEs 

associate the reproduction of business activities with a business model, followed by 

the method of revenue generation, the configuration of the business activity, and the 

idea or philosophy of the business. Despite the variety of definitions from theory and 

practice, the definition proposed by Skarzynski and Gibson, (2008) is applied for this 

dissertation: 

We define a business model as a conceptual framework for identifying how a 

company creates, delivers and extracts value. It typically includes a whole set 

of integrated components, all of which can be looked on as opportunities for 

innovation and competitive advantage. 

This definition touches on various relevant points of a business model 

representation. First it provides a well-defined understanding of the concept 

(“conceptual framework for identifying how a company creates, delivers and extracts 

value”), and second, it makes clear that a business model representation consists of 

different components (“includes a whole set of integrated components”). Finally, this 

definition takes into consideration the potential innovation aspect a business model 

requires to gain a sustainable competitive advantage (“can be looked on as 

opportunities for innovation and competitive advantage”).  
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The challenge companies face is certainly the complex (re-)organization and 

(re-)structuring of existing resources and capabilities in order to propose new value 

creation for the customers (Girotra & Netessine, 2013; Schneider & Spieth, 2013). It 

is important to notice that each business model must ultimately be analyzed 

individually, meaning that its fit with the external and internal conditions should be 

determined exclusively (Teece, 2010). As in the academic literature, an inconsistent 

conceptual understanding of the business model representation exists in corporate 

practice as well.  

Today, “most work on business models is taxonomic and descriptive, 

classifying types of business models in lists, heavily derived from multiple case 

examples” (Keen & Qureshi, 2006). The different classification attempts (Afuah & 

Tucci, 2001; Al-Debei, El-Haddadeh, & Avison, 2008; Keen & Qureshi, 2006; 

MacInnes & Hwang, 2003; Osterwalder et al., 2005; Pateli & Giaglis, 2004; Timmers, 

1998; Wirtz, 2016; Zott et al., 2011) indicate a discrepancy in the theoretical base for 

business models. The authors used different criteria for their classification; this 

implies that they share a different understanding for the terminology of business 

model (Table 4). It is generally accepted among the literature that the concept is a 

new unit of analysis (Zott et al., 2011).  
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Table 4 

Different Criteria for the Classification of Business Models (Adapted from Wirtz, 2016; 

own supplementations) 

Author(s) Year Classification scheme 

Bieger, Rüegg-Stürm, 

and von Rohr 

2002 Incentive system; Concept of communication; 

Concept of revenue; Concept of growth, 

Configuration of competence; Form of organization; 

Concept of cooperation; Concentration of 

coordination/control 

MacInnes and Hwang 2003 Types and development of business models; 

Components of business models 

Krüger et al. 2003 Types of business models; Components; 

Taxonomies 

Pateli and Giaglis 2004 Definitions; Components; Taxonomies; Conceptual 

models; Design methods and tools; Adoption 

factors; Evaluation models; Change methodologies 

Lambert 2006 Criteria for differentiation; Number of categories 

and sub-categories; Business model categories 

Perkmann and Spicer 2010 Transactional structure; Value extracting devices; 

Mechanism for organizational structuring 

Demil and Lecocq 2010 Static; Transformational 

Zott et al. 2011 E-business and use of IT; Strategy; Innovation and

technology management

George and Bock 2011 Organizational design; Resource-based view; 

Narrative and sensemaking; Nature of innovation; 

The nature of opportunity; Transactive structure 

Wirtz 2016 Technology-oriented approaches; Organization-

oriented approaches; Strategy-oriented approaches 

2.1.2 Business model components, frameworks, and levels. Researches 

have attempted to break down firms’ business models into components, parts or boxes 

(Bucherer, 2010; Johnson et al., 2008; Osterwalder et al., 2005; Schallmo, 2013; 

Wirtz, 2013). In addition, most business managers talk about business models, but are 

missing a clear framework for representing the concept. A framework would provide 
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a mutual language for it, thereby making design or innovation easier. However, the 

lack of a generally recognized definition for the business model concept renders the 

development of such a standard framework challenging. Morris et al. (2005) have 

stated that such a representation should be operational, measurable, meaningful, 

logical, comprehensive, and simple. Numerous academics have approached this 

challenge by presenting various frameworks (i.e. Johnson, 2010; Osterwalder & 

Pigneur, 2010; Rappa, 2004; Schallmo, 2013; Wirtz, 2016). According to Henderson 

(1991), the possibility to represent the business model in a framework offers focus 

and structure, as well as a shared understanding and a common language (Shi & 

Manning, 2009).  

Different representations of a business model have been developed with 

respective components2. Afuah and Tucci (2001) state that a business model is a

system whose components are interconnected. The components characterize the 

elements that should be represented by a business model framework. Osterwalder and 

Pigneur (2010) introduced the nine building blocks of a business model: the value 

proposition, key resources, key activities, key partnerships, customer segments, 

customer relationships, distribution channels, cost structure, and revenue streams. 

Their framework is known as the business model canvas and enjoys great acceptance 

among scholars as well as practitioners (Chesbrough, 2010; Eppler, Hoffmann, & 

Bresciani, 2011; Giesen, Riddleberger, Christner, & Bell, 2010; Taran, 2011) due to 

its simple applicability (Halecker, 2016) and easy-to-understand representation 

(Stampfl, 2016). Another representation of a business model framework is provided 

2 Synonyms for a component are domain, element, or building block. This dissertation will use

the term component in the context of a business model.  
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by Johnson et al. (2008), who identified four interlocking elements: value proposition, 

profit formula, key resources, and key processes. The four elements include, sub-

elements, which are represented as main components in other frameworks. According 

to Johnson et al. (2008), those four elements together are responsible for creating and 

delivering value for a customer. The framework by Johnson (2010) represents the 

complex interdependencies of the components in a simple manner (see section 3.2.3).  

It is not initially clear what a business model should truly represent. The 

literature has identified different levels (Osterwalder et al., 2005; Schallmo & Brecht, 

2010; Schallmo, 2013; Weiner, Renner & Kett, 2010; Wirtz, 2013; Wirtz et al., 2010), 

which are linked hierarchically (Osterwalder et al., 2005) (Table 5), and which refer 

to the viewing frame of a business model. Therefore, to create a common knowledge 

base of the business model concept, it is important to distinguish and define the 

different levels (Osterwalder et al., 2005). These levels represent a business model’s 

unit of reference, which can be the industry, the corporation, the business unit or even 

just the product or service. This means that a business model can be created at the 

industry level, the corporate level, or even at the product level. 

Table 5 

Comparison Different Taxonomies for Business Model Levels 

Osterwalder et al. (2005) Wirtz (2016) Schallmo (2013) 

General business model 

concept 

Industry level Abstract level 

Taxonomies and business 

model types 

Corporate level Industry level 

(Continued) 
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Table 5 (Continued) 

Comparison Different Taxonomies for Business Model Levels 

Osterwalder et al. (2005) Wirtz (2016) Schallmo (2013) 

Existing business models Business unit level Corporate level 

Product level Business unit level 

Product or service level 

Considering a business model on different levels helps to understand the 

concept and to classify existing business models. From this classification, ideas for 

BMI can be generated and transmitted to other industries, organizations, business 

units, products or services. In this dissertation the concept of a business model refers 

to the corporate level (organizational level) proposed by Schallmo (2013) and Wirtz 

(2016). 

2.1.3 Business model and strategy. The concept of business model extends 

central ideas of business strategy (Zott et al., 2011). The literature review reveals two 

different views with regard to the relation between a business model and a strategy. 

Some scholars treat the two concepts as identical (Casadesus-Masanell & Ricart, 

2010; Hedman & Kalling, 2003), whereas others acknowledge them as two different 

conceptions (Chesbrough, 2010; Magretta, 2002; Osterwalder, 2004; Timmers, 1998). 

For Keen and Qureshi (2006), using the term interchangeably has negative 

consequences as this neglects the value of the sharp logic of a successful business 

model and brands it as an unnecessary concept if it is only a replacement for a 

strategy. Moreover, according to Magretta (2002), the terms business model and 

strategy are “among the most sloppily used terms in business; they are often stretched 
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to mean everything – and end up meaning nothing”. The discrepancy between the two 

terms leads to numerous overlaps (Seddon & Lewis, 2003) (Figure 2). 

Figure 2 

Possible Overlaps between the Concepts of a Strategy and a Business Model 

(Adapted from Seddon & Lewis, 2003) 

However, the two main differences between a business model and a strategy 

have piqued the interest of academics (Zott & Amit, 2008). The first differentiating 

factor is that a strategy places emphasis on competition, value capture, and 

competitive advantage, whereas a business model focusses more on cooperation, 

partnership, and joint value creation (Magretta, 2002; Mäkinen & Seppänen, 2007; 

Mansfield & Fourie, 2004). Second, a business model focuses on the value 

proposition (Osterwalder et al., 2005) and on the role of the customers, both of which 

seems to be less highlighted in the strategy domain. Table 6 lists the key distinctions 

between a strategy and a business model around the topics of competition, finance, 

and knowledge. 
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Table 6 

Main Differences between a Strategy and a Business Model 

Topics Strategy Business Model 

Competition Differentiates from competition 
Creates a of superior value 

proposition 

Finance 
It is mainly part of strategic 

planning  
Is only addressed as an aside 

Knowledge Assumes a great deal of information Available knowledge is restricted 

Although some dissimilarities exist between a business model and a strategy, 

the literature demonstrates that the former can play a central part in a company’s 

strategy. Therefore, as explained by Richardson (2008), a business model clarifies 

how the different activities of a company are interrelated in order to execute its 

strategy, hence joining strategy formulation and application. Similarly, Shafer et al. 

(2005), as well as Casadesus-Masanell and Ricart (2010), state that the business 

model reflects a company’s realized strategy. The authors emphasize that, in their 

view, the business model and strategy concepts are linked; however, they highlight 

that each has a different purpose (Casadesus-Masanell & Ricart, 2010). Finally, 

Afuah and Tucci (2001) propose that a business model can be acknowledged as a 

joining construct for describing competitive advantage and firm performance.  

2.2 Innovation in General 

The following is a central factor in achieving a sustainable competitive 

advantage and superior performance in a knowledge-based economy: organizations 

must have the ability to learn and innovate constantly (Spender & Grant, 1996). The 

paradigm of sustainable competitive advantage has previously been questioned, which 
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results in a necessity for new methods for generating value (Stampfl, 2016). Business 

models are a vehicle for an organization to not only create value, but also to seize it 

(Amit & Zott, 2001; Casadesus-Masanell & Ricart, 2010; Chesbrough & 

Rosenbloom, 2002; Magretta, 2002; Zott & Amit, 2010). Value generation occurs 

through the way in which innovative technology is commercialized via a business 

model. However, given their well-known characteristic of being significant drivers for 

innovation, business models themselves have progressively been recognized as 

substance to innovation (Schneider & Spieth, 2013). Before reviewing the literature 

about BMI, an overview of innovation in general is presented next.  

2.2.1 Definitions. The term innovation can linguistically be deduced from the 

Latin verb innovare, which is composed of in- (= into) and novus (= new), and which 

is translated as “to renew” or “to change” (Stampfl, 2016). The term can be traced 

back to the Austrian economist, Joseph A. Schumpeter, who introduced innovation in 

the philosophy of science over 100 years ago (Schumpeter, 1912). Schumpeter (1939) 

states that innovation is the source of added value and defines it as “the doing of new 

things or the doing of things that are already done, in a new way” (Schumpeter, 

1947). The author highlights that innovation based on novel scientific discoveries 

may result from a mixture of previously accessible technologies and their application 

in a different environment (Schumpeter, 1942). In the 1930’s, the economist 

recognized innovation as a major factor for economic development. According to his 

theory of economic innovation, the gale of creative destruction describes the “process 

of industrial mutation that incessantly revolutionize the economic structure from 

within, incessantly destroying the old one, incessantly creating a new one” 
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(Schumpeter, 1942). In his seminal work, The Theory of Economic Development 

(Schumpeter, 1934) Schumpeter distinguishes five sources of novel value creation: 

1. The introduction of a new good – that is one with which consumers are not

yet familiar – or of a new quality of good.

2. The introduction of an improved or better method of production, which

need by no means be founded upon a discovery scientifically new and can

also exist in a better way of handling a commodity commercially.

3. The opening of a new market that is a market into which the particular

branch of manufacture of the country in question has not previously

entered, whether or not this market has existed before.

4. The conquest of a new source of supply of raw materials or half-

manufactured goods, again irrespective of whether this source already

exists or whether it has first to be created.

5. The carrying out of the better organization of any industry, like the

creation of a monopoly position or the breaking up of a monopoly

position.

Each cited innovation source has a distinctive competitive effect, opens up 

different markets, and should be handled differently (Markides, 2008). However, as 

Amit and Zott (2001) state, the presented typology by Schumpeter (1934) does not 

include an explanation for the rise of new firms such as in the digital field (e.g. eBay, 

Amazon, Facebook, Uber). In past years, research produced much literature for the 

first two sources of innovation –  product and process (Adner & Kapoor, 2010; 

Casadesus-Masanell & Zhu, 2013; Katila & Chen, 2009; Leiponen & Helfat, 2010). 

Lately, academics’ interest in the remaining sources of innovation has increased,  
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especially for last-mentioned source of value creation by Schumpeter's (1934), which 

concerns new forms of organizing a business. According to Damanpour and 

Schneider (2006) innovation can also be adapted to the organizational context by 

incorporating inter alia novel products, services, processes, technologies, and policies, 

thus relating it to BMI (Casadesus-Masanell & Zhu, 2013). Therefore, this source of 

innovation is acknowledged in the literature as strategic innovation (Markides, 2006), 

which makes BMI a strategic topic (see Section 2.1.3). A number of studies have 

attributed an organization’s higher growth or profit margin to the accomplishment of 

BMI rather than to product, service, or process innovation (Giesen, Berman, Bell, & 

Blitz, 2007; Pohle & Chapman, 2006). McGrath (2011) further argues that product 

innovation is no longer sufficient to gain a competitive advantage. However, the risk 

involved for an organization is considerably higher when innovating its business 

model than when innovating a classic product or process (Sosna et al., 2010), since 

the former affects the whole firm (Amit & Zott, 2010).  

Existing innovation management literature proposes numerous definitions for 

the term innovation (Hauschildt, 1997; Hauschildt & Salomo, 2011; Zaltman, 

Duncan, & Holbek, 1973). The Oslo Manuel – established by the Organization for 

Economic Cooperation and Development (OECD) – (OECD, 2005) )3 offers one of

the most cited definitions: “An innovation is the implementation of a new or 

significantly improved product (good or service), or process, a new marketing 

method, or a new organizational method in business practices, workplace organization 

or external relations”. The manual adds that the basic condition is that the product, 

3 Oslo Manual – Guidelines for collecting and interpreting innovation data (Mantere, Schildt,

& Sillince, 2012) 
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service, “process, marketing method or organizational method must be new (or 

significantly improved) to the firm. This includes products, processes and methods 

that firms are the first to develop and those that have been adopted from other firms or 

organizations” (OECD, 2005) and that innovation undertakings are entirely 

“scientific, technological, organizational, financial and commercial steps which 

actually, or are intended to, lead to the implementation of innovations. Some 

innovation activities are themselves innovative, other are not novel activities but are 

necessary for the implementation of innovations” (OECD, 2005). 

Other definitions exist that are worth mentioning due to their relevance in the 

literature. Since innovation management predominantly focused on technological 

innovations, most earlier definitions centered around the technological aspect 

(Bucherer, 2010). In this context, Freeman (1991) highlighted that innovation is a 

stepwise process and that it is triggered by a novel market or service opportunity 

based on a technology invention, which naturally entails commercial activities that 

support the successful introduction of this invention in a given market. This 

characterization introduces the term invention, which is described as the action of 

creating, designing or discovering a product, method, or process that has not existed 

before and is thus the result of corporate research and development (R&D) (Stampfl, 

2016). It is widely accepted that innovation differs from invention in the sense that 

innovation is an invention that is successfully introduced in a market or a firm with 

the help of sales and marketing teams by adding economic value to the organization 

(Freeman, 1991; Hauschildt, 1997; Smith & Barfield, 1996).  

2.2.2 Approaches to innovation. The discipline of innovation management 

proposes many specifications for the field of product innovation but few for BMI. 
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Therefore, the dimensions of product innovation will also be applied to BMI. One 

taxonomy proposed is the classification by Hauschildt and Salomo (2011). The 

authors suggest five dimensions inherent to the notion of innovation: content, 

intensity, subjectivity, process-related, and normative dimensions. 

Content refers to the subject of innovation – that is product, process, market 

or organizational innovation (Bucherer, 2010; Schindler, 2014; Stampfl, 2016; 

Stummer, Günther, & Köck, 2010). Concerning the origin of product innovation, the 

literature distinguishes between technology-push (or inside-out) and market-pull (or 

outside-in) innovation (Baker, Siegman, & Rubenstein, 1967). The first type stems 

from within a company and is often the result of R&D (Bucherer et al., 2012), 

whereas the second type is guided by demand or the customer needs and is promoted 

by sales and distribution or marketing teams (Bucherer et al., 2012). Process 

innovation, on the other hand, is related to the renewal of the process generating the 

output. In the BMI context, the content might be related to a new value proposition, a 

new value constellation, or a new revenue model (Trapp, 2014) (see Section 2.3).  

Intensity is used as a measure for the “newness” of an innovation. The most 

common differentiation in literature is between incremental and radical innovation 

(Chandy & Tellis, 2000; Song & Montoya-Weiss, 1998; Veryzer, 1998). Other terms 

found in the literature are discontinuous and continuous (Anderson & Tushman, 

1990), disruptive (Christensen, 1997), breakthrough (O’Connor & Rice, 2001), really 

new (Song & Montoya-Weiss, 1998) and improving (Lee & Na, 1994).  

Radical innovations are characterized by discontinuity, providing 

improvements greater than those demanded (Garcia & Calantone, 2002; Regier, 

2007). This demand is often created through the radical innovation that either fulfills 
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customer needs in a better way than actual products/services or addresses a 

completely different type of need, which could so far not be met by existing products 

(Chandy & Tellis, 2000). By creating something more effective and efficient, new 

industries with new companies, competitors, marketing activities, and distribution 

channels are generated (Gatignon, Tushman, Smith, & Anderson, 2002). Radical 

innovations are untypical because they represent a great risk to a company due to the 

lack of know-how and experience concerning the outcome (Green, Gavin, & Aiman-

smith, 1995). However, when successful, this type of innovation represents an ideal 

opportunity for an organization given that it usually encompasses a need previously 

unknown to the customer. This new need has the potential to create new markets, with 

new revenue possibilities, either improving existing products/services or replacing 

them with better alternatives (Christensen, 2016). According to Schumpeter (1934), 

radical innovation is the root of disruptive changes, while incremental innovation in a 

stable manner advances the process of change.  

In the literature, disruptive innovation is often associated with BMI, since 

BMI affects a company as a whole and often also shakes the entire industry with a 

new, more competitive business model (Bogers, Sund, & Vallarroel, 2015). The term 

was first introduced by Christensen (1997) in the 90s and emerged out of the attention 

on disruptive technologies (Christensen, 1997). Johnson et al. (2008) and Christensen 

(1997) define disruptive innovation as innovation that has a great influence on the 

market and ultimately can create completely new marketplaces. The connotation to 

business models came only later, when available technologies (i.e. digital 

technologies) were shifted to innovate business models (Dewald & Bowen, 2010; 

Markides, 2006). Furthermore, the S-curve association is valuable to elucidate what is 
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intended to be expressed by discontinuities that are connected to disruptive innovation 

(Brockhoff, 1997; Foster, 1986) (Figure 3). More precisely, the “concept suggests that 

technological product performance moves along an S-curve until innovations replace 

the old technology and a new S-curve is initiated” (Bucherer, 2010). This can also be 

related to business models, where new, innovative business models pose a threat to 

traditional business models and at the same time can represent a disruption for an 

entire industry. 

Figure 3 

S-Curve Concept (Adapted from Foster, 1986)

Subjectivity refers to the point of reference from which the innovation is 

evaluated. The Oslo Manual puts forward the following four categories: (1) new to 

the world, (2) new for the industry, (3) new for the company, and (4) no innovation 

(OECD, 2005). The literature acknowledges other different levels that are similar to 

the categories of the OECD, ranging from new to the world (Cooper & Kleinschmidt, 

1991; Lee & Na, 1994; Olson, Walker, & Ruekert, 2008) and new to the market 
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(Cooper & Kleinschmidt, 1991; Lee & Na, 1994; Olson et al., 2008) to new to the 

industry (Cooper & Kleinschmidt, 1991; Lee & Na, 1994; Olson et al., 2008) and new 

to the firm (Cooper & Kleinschmidt, 1991; Moore, 2006) or new to the customer (Ali, 

Krapfel, & LaBahn, 1995; Olson et al., 2008). New to the world is only restricted to a 

particularly minor number of innovations (e.g. telephone), whereas the others can be 

grouped (Garcia & Calantone, 2002) as micro-level (new to the firm or customer) and 

macro-level (new to the industry or market) innovations (Bucherer, 2010).  

The process-related dimension refers to the process involved in successfully 

introducing an idea into a market or a firm by adding economic value to the 

organization (Freeman, 1991; Hauschildt, 1997; Smith & Barfield, 1996). In finer 

terms, the dimension refers to the steps a novel scientific idea (e.g. from R&D) must 

accomplish until it ultimately turns into a tangible object that captures value for the 

company. The process ends when the innovation is incorporated into the daily 

business routine (Hauschildt & Salomo, 2011). Therefore, for a novel business model 

to be categorized as a BMI, it must be successfully incorporated into the 

organization’s ongoing operations (Trapp, 2014).  

The normative dimension aims at assessing the value enhancement of the 

innovation for a company (Hauschildt & Salomo, 2011). It confronts the innovation to 

the added value it contributes to the organization. An innovation might accelerate a 

process or improve an existing product, ultimately contributing positively to the 

overall performance of the organization. However, measuring the success of an 

innovation in the market is difficult. Proposed success factors for BMI are financial 

aspects, which might include a benchmark against for example shareholder 
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expectation, firm or business unit average, financial performance, or industry 

competitors (Trapp, 2014). 

2.3 Business Model Innovation 

In recent years, interest in BMI has increased, leading to a growing amount of 

academic literature about this topic (DaSilva & Trkman, 2014; Schaller & Vatananan-

Thesenvitz, 2019; Schneider & Spieth, 2013; Zott et al., 2011). A number of scholars 

have concentrated on BMI as a vehicle for corporate transformation and renewal 

(Demil & Lecocq, 2010; Johnson et al., 2008; Sosna et al., 2010). Conversely, the 

literature indicates no common established definition of the terminology “business 

model innovation” (Vives & Svejenova, 2011). The knowledge base is unstructured 

and displays discrepancies in the interpretation of the terms.  

Research on BMI can be found in many different fields, such as strategic 

management, entrepreneurship, and innovation management (Schneider & Spieth, 

2013). Business model innovation research has consequently developed as a salient 

topic for strategic innovation management and entrepreneurship, especially due to its 

centrality to a company’s dynamic capabilities for new value creation and capture on 

a sustainable basis. Schneider and Spieth (2013) claim that the growing interest in 

BMI is due to the business model capability of being a unit of analysis given by the 

different components in the framework, adept at simultaneously contemplating all 

important internal and external variables. Therefore, the business model emerges as a 

new subject of innovation, which will be added to the more traditional subjects of 

process, product (Bartezzaghi, Corso, & Verganti, 1997; Chesbrough, 2010; Piller & 

Walcher, 2006), and service innovation (Barras, 1990; Chesbrough, 2010; Uehira & 

Kay, 2009). Today, it is acknowledged as a significant lever to attain competitive 
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advantage, and it is labelled as key for sustained firm success (Almeida, Oliveira, & 

Crus, 2009; Amit & Zott, 2010; Amit & Zott, 2012; Voelpel et al., 2004; Zott et al., 

2011).  

As in the innovation literature, BMI has been referred to as a process and an 

outcome (Garcia & Calantone, 2002). Research that views BMI as a process focuses 

on specific industries, markets, or company contexts (Laudien & Daxböck, 2017; 

Sosna et al., 2010; Yunus, Moingeon, & Lehmann-Ortega, 2010), whereas scholars 

who conceptualize BMI as an outcome concentrate on the content of the new business 

model (Matzler, Bailom, Friedrich von den Eichen, & Kohler, 2013). According to 

Foss and Saebi (2016), the respective streams have a dissimilar view of BMI. Studies 

that concentrate on BMI as a process are more concerned with the dynamics 

underlying the BMI, whereas research about the outcome of BMI tends to examine 

the BMI content ex post.  

The benefit for an organization to innovate its business model is that, in 

contrasts to product and process innovation, it is difficult for the competition to 

imitate and can subsequently alter the situation in the market and industry (Kim & 

Mauborgne, 1999). This understanding is also reinforced by Bucherer et al. (2012), 

who argue that completely new business models are difficult to replicate and to copy, 

because, on the one hand, BMI requires considerable time and effort, and on the other 

hand, the new business model must be in line with the overall strategy of the 

company.  

2.3.1 Definitions. As the term BMI suggests, it is related to business and the 

innovation of a model. A search in the online version of the Cambridge Learner’s 

Dictionary (Cambridge, 2012) proposes no results for the complete joined 
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terminology. Instead, when contemplating the three separate terms, the following 

definitions can be retained: 

• business: “the activity of buying and selling goods and services, or, a

particular company that buys and sells goods and services, or work that you

do to earn money”.

• model: “a representation of something, either as a physical object that is

usually smaller than the real object, or as a simple description that can be

used in calculation”.

• innovation: “the use of a new idea or method”.

According to Seiffert (1996), it is essential that the standalone terminologies 

are understood and known per se. The term “business” signifies any profit-generating 

activity. A business can comprise different forms, such as a privately owned, non-

profit, or state-owned company. At the core of a business, a certain form of 

investment is required. According to Halecker (2016), in the extant “economic 

literature, understanding of the term concerns, in a broad sense, the pecuniary 

exchange of economic agents, and in a narrower sense, commercial activity of 

economic units (mostly business) with the intention of profit-making”. The customers 

represent the agents to whom the output can be delivered in exchange for other goods, 

services, or money. On closer examination, business focus on the combination of 

capabilities and resources to extract positive outcomes for a company. Transferred to 

the business model concept, the term business “means that a business model is 

intended to precisely reflect, in a simplified and shortened manner, these dimensions 

of a business, including essential aspects such as elements and relationships” 

(Halecker, 2016).  
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The term “model” originates from Greek and Latin. In Greek, the term 

“model” is derived from metron, which means measure or scale. In Latin, the term has 

its origin in the word modus, which translates to template or pattern. In common 

usage, a model represents, in a simplified manner, the functionality of an object or a 

thing. In economic science, a model is understood “as a general or abstracted, 

unambiguous statements about the structure and behavior of a section of the economic 

reality” (Baetge, 1974), whereas in management literature it is defined as “a 

simplified image of reality” (Schwaninger, 2004).  

According to Schwaninger (2004), models can be subdivided into two 

different types: explicit (also called formal) models, and implicit (also termed mental) 

models (Figure 4). In mental models (implicit), Gharajedaghi (2007) recognizes the 

ability to represent a selective abstraction and a strong simplification of reality. 

Formal models (explicit), on the other hand, characterize reality in highly specific and 

clear manner, and they can thus be of great precision (Stachowiak, 1973). 

Furthermore, the top level in Figure 4 represents frameworks, which place reality in 

an even broader structure. The aim of a model in economic and management science 

is to resolve a fundamental issue, which is represented by a lack of knowledge 

(Baden-Fuller & Morgan, 2010). Models feature three general characteristics: (1) 

imaging – models always represent something in the form of an image, (2) shortening 

– models are only represented by relevant attributes, and (3) pragmatic – models need

to fulfill a specific purpose for their operators (Stachowiak, 1973). The quality of a 

model is based on the following requirements: consistency, relation to reality, and 

relation to objective (Baetge, 1974). Moreover, the advantage of a model lies in its 
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simplification of reality, which is at the same time a disadvantage, since a model 

can never completely and accurately represent reality4 (Baetge, 1974).

Figure 4 

Overview of the Levels of Models (Source: Schwaninger, 2004) 

This dissertation follows Damanpour's and Schneider's (2006) definition of the 

term innovation: “Innovation at the organizational level is defined as the adaptation of 

a new product, service, process, technology, policy, structure or administrative 

system”. The definition highlights the improvement of the new product or process at 

the organizational level, which can also be applied when innovating a business model. 

For further explanation of the term innovation, see Section 2.2. Table 7 provides an 

overview of the selected BMI definitions found in the literature.  

4 As Einstein said, all models are wrong, but some are useful.
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Table 7 

Selected Definitions for Business Model Innovation 

Author(s) Definition 

Amit and Zott 

(2012) 

“Business model innovation can occur in a number of ways: 1. By 

adding novel activities …; 2. by linking activities in novel ways …; 

3. by changing one or more parties that perform any of the activities

…” (p. 44). 

Berglund and 

Sandström 

(2013) 

“A BMI can thus be thought of as the introduction of a new business 

aimed to create commercial value” (p. 276). 

Bucherer et al. 

(2012) 

“We define business model innovation as a process that deliberately 

changes the core elements of a firm and its business logic” (p. 184). 

Comes and 

Berniker (2008) 

“Business model innovation is the convergence of both a new profit 

model and a new customer value proposition, unified to create an 

entirely new type of market player” (p. 78). 

Frankenberger, 

Weiblen, Csik, 

and Gassmann 

(2013) 

“At root, a business model innovation can be defined as a novel way of 

how to create and capture value, which is achieved through a change of 

one or multiple components on the business model” (p. 253). 

Johnson (2010) “Seizing the white space requires new skills, new strengths, new ways 

to make money. It calls for the ability to innovate something more core 

than the core, to innovate the very theory of business itself. I call that 

process business model innovation” (p. 13). 

Kaplan (2012) “Business model innovation is a better way to create, deliver and 

capture value” (p. 108). 

Labbé and 

Mazet (2005) 

A business model innovation changes one or more dimensions of a 

business model (product/market combination, architecture of the value 

creation and revenue model), so that a new configuration of the 

elements of a business model originates and is implemented” (p. 898). 

Lindgardt et al. 

(2009) 

“Innovation becomes BMI when two or more elements of a business 

model are reinvented to deliver in a new way” (p. 2) 

Markides (2006) “Business-model innovation is the discovery of a fundamental different 

business model in an existing business” (p. 20). 

Moore (2004) “Reframes an established value proposition to the customer or a 

company’s established role in the value chain or both” (p. 88). 

Osterwalder and 

Pigneur (2010) 

“Ultimately, business model innovation is about creating value, for 

companies, for customers, and [for] society” (p. 5). 

Skarzynski and 

Gibson (2008) 

“At its essence, business model innovation is about creating 

fundamentally new kinds of businesses, or about bringing more 

strategic variety into the business you are already in – the kind of 

variety that is highly valued by customers” (p. 111). 

(Continued) 
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Table 7 (Continued) 

Selected Definitions for Business Model Innovation 

Author(s) Definition 

Venkatraman 

and Henderson 

(1998) 

“Business model innovation specifies the logic of how a firm delivers 

sustained superior value to end customers on a powerful information 

technology infrastructure involving a set of business relationships for 

complementary capabilities” (p. 262). 

Yunus, 

Moingeon, and 

Lehmann-Ortega 

(2010) 

“Business model innovation is about generating new sources of profit 

by finding novel value proposition / value constellation combinations” 

(p. 312). 

An analysis of the above-mentioned definitions indicates that at the core, they 

involve changes to the architecture of a business activity. By evaluating the literature, 

it becomes clear that there are discrepancies regarding when a change is qualified as 

BMI. The definitions for BMI range from a simple change of an element of a business 

model to the redesign of the whole industry business model. Some authors talk about 

BMI when the value proposition for customers changes (Mitchel & Coles, 2004) or 

when the value creation process is altered (Gambardella & McGahan, 2010; 

Lindgardt et al., 2009; Santos, Spector, & Van der Heyden, 2009). Furthermore, 

several definitions state that the alteration of just any one or two components of a 

business model is sufficient (Lindgardt et al., 2009; Taran, 2011), whereas other 

definitions note that only a fundamentally new business qualifies as BMI (Berglund & 

Sandström, 2013; Johnson et al., 2008; Markides, 2006; Skarzynski & Gibson, 2008).  

In between these two extremes, various scholars maintain that BMI may be 

achieved when “one or multiple components” (Frankenberger et al., 2013; Labbé & 

Mazet, 2005) or “at least four out of six” components (Mitchel & Coles, 2004) 
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change. By replacing at least one of the starting components of a business model, 

BMI is technically achieved (Abdelkafi, Makhotin, & Posselt, 2013; Demil & Lecocq, 

2010; Lindgardt et al., 2009).  

In this dissertation the definition by Frankenberger et al. (2013) is followed: 

“At root, a business model innovation can be defined as a novel way of how to create 

and capture value, which is achieved through a change of one or multiple components 

on the business model”. Their definition synthesizes existing definitions of BMI 

found in the literature, and best describes BMI for this research project. With this 

definition, it is clear that BMI is achieved when at least one component changes 

significantly. Moreover, it connects to Skarzynski's and Gibson's (2008) definition of 

a business model in that it clarifies the innovation context.  

A lack of clarity can be observed regarding the question of whether BMI 

involves replacing or changing a company’s actual business model (Massa & Tucci, 

2013; Santos et al., 2009). According to Sosna et al. (2010), novel transaction content, 

structure, and governance configuration that lead to new value creation and capture 

are significant characteristics in qualifying a business model as BMI. Likewise, 

Sorescu, Frambach, Singh, Rangaswamy, and Bridges (2011) state that “innovations 

in … business models are system-wide changes; even though the change may 

originate in just one element of the business model, it also triggers changes to other 

parts of the system”. In the authors’ opinion, BMI changes an organization’s logic for 

value creation and appropriation by altering components of the business model and 

their relationship.  

Furthermore, definitions that view BMI as a renewal or transformational 

process often consider the outcome of the process to be a new business model, which 
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replaces the old one (Aspara, Lamberg, Laukia, & Tikkanen, 2013; Mitchel & Coles, 

2004; Sandstrom & Osborne, 2011). Yet others recommend that organizations can 

compete with dual or multiple business models and thus should be able to develop a 

portfolio of diverse business models to be represented in distinctive markets (e.g. 

Markides & Charitou, 2004; Valérie Sabatier, Mangematin, & Rousselle, 2010).  

2.3.2 Business model innovation origins. Pohle and Chapman (2006) 

acknowledge that BMI is a new way for organizations to react to changing sources of 

value creation. Osterwalder and Pigneur (2010) pinpoint four epicenters of BMI, 

where the effort is either resource-, offer-, customer-, finance-, or multiple-epicenter 

driven. The authors argue that ideas for BMI can be generated from anywhere, and 

the starting point can thus vary from one company to the next.  

In the literature there are many ways to approach BMI (Bucherer, 2010; 

Bucherer et al., 2012; Cavalcante, Kesting, & Ulhøi, 2011; Frankenberger et al., 2013; 

Schindler, 2014; Sosna et al., 2010; Stampfl, 2016; Voelpel et al., 2004). Wirtz (2016) 

classifies the approaches in two dimensions. The first dimension refers to the actual 

structural frame of a business model: it is either ex-ante, meaning that visual business 

model exists before the innovation occurs (Demil & Lecocq, 2010), or ex post, which 

refers to the omission of a structural form beforehand (Wirtz, 2016). The second 

dimension indicates the structuring degree of a BMI. In this dimension, the innovation 

either occurs in a structured plan defined by management or is treated more as an 

experiment and might be the product of chance (see section 2.3.4).  

Bucherer et al. (2012) reviewed 11 cases of BMI to conclude that, on the one 

hand, companies proactively start to innovate their business model based on an 

opportunity, or on the other hand, companies might be forced to do so based on a 
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threat. Including two variables from the innovation literature – external and internal 

stimuli for innovation – the authors define four origins of BMI, namely, an internal 

threat, an external threat, an internal opportunity, and an external opportunity. 

However, more recently, academics have acknowledged that the search for a new 

business model is more likely to occur in the context of a threat to existence than as a 

result of an opportunity (Saebi, Lien, & Foss, 2017). This is certainly due to the 

economic pressure, as well as the customer expectations to which companies are 

exposed (Stampfl, 2016). Overall, the literature suggests five different reasons for 

BMI (Chesbrough, 2007; Johnson et al., 2008; Osterwalder & Pigneur, 2010; Teece, 

2010; Wirtz, 2013): (1) launching a new product, process or technology into the 

market; (2) adapting to a changing business environment; (3) aiming to generate 

growth with a new business model; (4) demising of an actual business model; and (5) 

experimenting with new business models for the future in order to create entirely new 

markets. 

2.3.3 Theoretical views on business model innovation. In theory, we must 

distinguish between the development and innovation of a business model. The two 

phenomena need to be set apart, since they display different characteristics, which 

require companies to act differently. Business model development builds on the 

existing conditions of a company’s established business model, thus concentrating on 

modifications and incremental innovations within the actual business model 

framework (Schneider & Spieth, 2013). In contrast to developing a business model, 

business model innovation is concerned with identifying opportunities within a 

company’s external environment (Schneider & Spieth, 2013). It detaches itself from 

the status quo and represents a company’s reaction to altering sources of value 
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creation. The potential sources of opportunities in firms’ environments are often 

unknown and unusual to the industry, and they need to be explored as well as 

exploited (Hitt, Ireland, Camp, & Sexton, 2001; Ireland & Hitt, 1999).  

The literature has identified a missing common theoretical base to study 

business models (George & Bock, 2011; Teece, 2010; Zott et al., 2011). However, a 

myriad of theoretical views can likely provide an appropriate theoretical foundation. 

So far, no single perspective or integrated theoretical framework has been developed 

for business models or BMI. Next, an overview is presented of the potential 

theoretical streams as well as their guidance and justification for BMI.  

2.3.3.1 Resource-based view. The resource-based perspective emphasizes how 

to use available resources and capabilities. According to this theoretical perspective, 

“resources” represent human and physical resources as well as the interrelation 

between them (Penrose, 1959). This perspective has increasingly been suggested as an 

appropriate theoretical foundation for research on business models because it takes 

into consideration the heterogeneity between companies by pointing out their 

valuable, rare, inimitable, and non-substitutable (VRIN) resources as a source of 

competitive advantage (Barney, 1991; Teece, 1984). In the literature, recent 

contributions acknowledge that while each resource by itself might not be rare or 

valuable, in combination, for example within a firm’s strategy or business model, they 

might become a new value creation source (Newbert, 2008). Therefore, firms should 

consider different resource-capability combinations, to gain a competitive advantage. 

However, this theoretical perspective does not address the challenges of an ever-

changing environment. This lack of foundation lead to the extension of a resource-
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based view and to the transition to a (dynamic) capabilities-based view (Prahalad & 

Hamel, 1990). 

2.3.3.2 Dynamic capabilities view. An organization’s routines and processes 

are central to the concept of dynamic capabilities. The dynamic capabilities view is 

theoretically founded on the evolutionary theory of economic change and the 

resource-based view (Helfat & Peteraf, 2009). The concept was initially presented by 

Teece and Pisano (1994), where the authors attempted to capture the role of strategic 

management in dynamic capabilities. This perspective focuses on how to develop 

extant resources and operational capabilities with the goal of further positioning the 

company ahead of competition (Teece et al., 1997). The concept of dynamic 

capabilities highlights that any competitive advantage does not last indefinitely in 

unstable environments (D’Aveni, 1994; D’Aveni, Dagnino, & Smith, 2010; Ruefli & 

Wiggins, 2003). It consequently focuses on the issue of competitive survival in 

response to rapidly changing contemporary business conditions. Therefore, according 

to this view, the ability for organizations to continuously innovate themselves and 

implement novel value creating strategies is essential (Schreyögg & Kliesch-Eberl, 

2007; Spender & Grant, 1996; Teece & Pisano, 1994). In academia there is a 

discordant view about the conceptualization of dynamic capabilities, especially 

regarding the point of competitive advantage in altering environments (Eisenhardt & 

Martin, 2000). Helfat et al. (2007) attempts to solve the discordance between Teece’s 

and Eisenhardt’s views of dynamic capabilities by defining them as a company’s 

ability to decisively develop, revise, or transform its current resource basis. 

2.3.3.3 Strategic entrepreneurship view. Within the strategic entrepreneurship 

perspective, it is possible to simultaneously examine a firm’s internal state and its 
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external ecosystem (Hitt et al., 2001; Ireland, Hitt, & Sirmon, 2003). Here, the 

different possibilities and their barriers, in terms of opposition to novel practices, are 

uncovered (Certo, Holcomb, & Holmes, 2009; Ireland & Webb, 2009). This view is 

suitable when organizations are facing uncertainty, since it requires them to react to 

changing sources of value creation by restructuring the actual way of doing business 

(Alvarez & Busenitz, 2007; Amit & Zott, 2010). According to Ireland, Covin and 

Kuratko (2006), strategic entrepreneurship incorporates a wider range of 

entrepreneurial initiatives. The authors propose the following five forms, which can 

be related to strategic entrepreneurship: strategic renewal, sustained regeneration, 

domain redefinition, organizational rejuvenation, and business model reconstruction. 

Trapp (2014) states that especially in the setting of BMI, two forms of 

strategic entrepreneurship can be linked: business model reconstruction and strategic 

renewal. The coined term “business model reconstruction” is defined as “the redesign 

of an existing business model aimed at improving operational efficiencies” (Trapp, 

2014). Ireland, Covin and Kuratko (2006) identified outsourcing and vertical 

integration as business model reconstruction activities. However, it must be noted that 

business model reconstruction is not interchangeable with BMI, nevertheless “the fact 

that such an activity may lead to a new-to-the-firm value constellation constitutes a 

point of contact between both phenomena” (Trapp, 2014). In contrast, strategic 

renewal is acknowledged as being a refreshment and replacement of existing 

attributes in a company (Agarwal & Helfat, 2009), and is given when a company 

repositions itself in the competitive environment in a way that differs from the current 

industry standard (Ireland, Covin & Kuratko, 2006).  
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The resource-based view and dynamic capabilities perspective suggest that a 

company should focus on the usage of its resources, competences, and development 

in order to make minor, but continuous changes to its existing business model. In 

other words, they oblige a company to detect potentials in terms of incremental 

improvements and continuous innovations, and they can thus be related to business 

model development. The strategic entrepreneurship view is a theoretical perspective 

that follows this requirement to timeously reveal and identify opportunities and 

challenges (Ireland & Webb, 2009), and it is thus suitable for BMI (Kay, Nielen, & 

Schröder, 2019; Schneider & Spieth, 2013). Table 8 provides an overview of the 

diverse theoretical perspectives and summarizes their relevance to business models or 

BMI.  

Table 8 

 Theoretical Perspective Overview and Relevance to Business Model and BMI 

Resource-based View Dynamic Capabilities 
Strategic 

Entrepreneurship 

Takes into consideration the 

heterogeneity between 

companies 

Development of novel ways 

in which to combine 

resources and capabilities 

Considers a firm's internal 

initial situation as well as 

its external opportunities 

Point out a firm's valuable, 

rare, inimitable and non-

substitutable resources 

Focuses on how to develop 

the extant capabilities and 

resources of a firm's 

business model 

Helps to innovate a 

business model based on 

the internal and external 

analysis 

2.3.4 Business model innovation process overview. The dearth of present 

research on the innovation process for business models in existing organizations is 

ranked among the core challenges for management and remains a generally 

unpredictable endeavor (IBM, 2008). Research that compares BMI to product 
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innovation processes are still rare. As depicted in Table 9, Bucherer et al. (2012) 

attempted to find similarities and differences between them. The results of their study 

point out that BMI has some common base with product and process innovations. 

Similarities in the process can be acknowledged in the logical sequence of the process 

steps, the chaotic character in early process phases and the use of normative process 

models as supporting tools for guidance (Bucherer et al., 2012).  

Table 9 

Overview of Similarities and Differences between Product Innovation and BMI 

(Adapted from Bucherer, 2010) 

Characteristic Similarities Differences 

Origins of 

innovation 

- Distinction between internal and

external triggers

- Distinction between

opportunities and threats

for BMI

Innovation 

process 

- Logical sequence of process steps

- Rather chaotic process at least in

early phases

- Normative process models can be

used for guidance

- Detailed process steps

Organizational 

implementation 

- Difficulties for existing

organizations to serve the old and

the new concurrently

- Independent organizational units

can resolve this conflict

- New business models are

affecting organizations

usually in a broader

manner and enforce

organizational

restructuring more often

Organizational 

anchoring 

- Dedicated organizational units and

responsibilities are required

- Often internal and external

resistance

- Concept of sponsors or “power

promoters” and champions or

“specialist promoters” can be

helpful

- Top management

involvement is more

essential for BMI

Degree of 

innovation 

- Distinction between incremental

and radical innovations

- Market breakthrough

- Technology (product

innovations) vs. Industry

(BMI) breakthrough
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Hughes and Chafin (1996) state that processes attend to accomplish important 

innovation activities, and their representations can thus be consulted as a management 

tool. To understand the BMI process, analyzing the basis of its derivation is essential. 

Hartley (2006) emphasized this point, since “the articulation of processes helps to 

identify particular barriers and facilitators at particular stages, and this may be of 

practical help to policy-makers and managers”. Moreover, the innovation process has 

a long tradition within the discipline of innovation management, and divergent 

opinions exist in the literature concerning how the innovation process should be 

represented (Herstatt & Verworn, 2007). On the one hand, scholars favor a linear and 

structured approach and argue that it has a beneficial influence on the outcome of the 

innovation process (i.e. Cooper & Kleinschmidt, 1991). On the other hand, some 

authors opt for an iterative process, since it arguably enhances creativity (i.e. Herstatt 

& Verworn, 2007; Kline & Rosenberg, 1986; Stevens, 2004). Despite the critical 

view of normative process models to represent how innovation unfolds, in practice 

they are found to be well established in corporate routines (Halecker, 2016). The 

reason for this is that such models reduce the complexity of a multifaceted 

phenomenon.  

Radical innovation processes need to be handled a little bit differently than 

incremental innovation, since uncertainties such as market development and new 

technologies need to be considered. Thus, Taran (2011) suggests a more “market-

pull” orientation, where external sources of information are allowed. Therefore, 

research turned to new approaches, which are more adaptive, agile and flexible, and 

do not disregard feedback loops (Lassen, 2007). According to Stampfl (2016) iterative 

innovation processes are more suitable for “radical innovation projects where in early 
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phases uncertainty regarding markets and technologies is much higher”. This type of 

process model diverts from the linear innovation process in that it represents an 

independent sequence of the process phase (Koen, Ajamian, Burkart et al., 2001), and 

can be either characterized by a repeated process phase in terms of loops (Smith & 

Reinertsen, 1991), or overlapping phases. 

During the last two decades, different process approaches (Bucherer, 2010; 

Frankenberger et al., 2013; Osterwalder & Pigneur, 2010; Pateli & Giaglis, 2005; 

Peterovic, Kittl, & Teksten, 2001; Schindler, 2014; Stampfl, 2016; Trapp, 2014) have 

been developed to foster BMI; however, only a few academic studies have been 

undertaken to systematically evaluate the requirements of this specific innovation 

task. Chesbrough (2010) rightfully noticed that “companies have many more 

processes, and a much stronger shared sense of how to innovate technology, than they 

do about how to innovate business models”. One approach pursued in current 

literature has been to create process frameworks to permit organizations to 

conceptualize novel business models. Some BMI process approaches are represented 

in certain stages or steps, starting from an idea for a new business model, and moving 

into development and further to its implementation (Bucherer et al., 2012; 

Frankenberger et al., 2013; Wirtz, 2016). This type of approach is closely linked to 

the innovation literature (Bucherer, 2010) and suggests that companies should design 

a new business model first and then put it into practice (Berends, Smits, Reymen, & 

Podoynitsyna, 2016; Osterwalder & Pigneur, 2010).  

The ex-ante approach to BMI is represented by an active management plan 

involving suitable structural components (Amit & Zott, 2010; Johnson et al., 2008; 

Wirtz, 2016). Contrarily to the supposition that business models are first constructed 
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and assessed on an analytical basis, some scholars describe the process of BMI as an 

experiment (Casadesus-Masanell & Ricart, 2010; Chesbrough, 2006; McGrath, 2010; 

Mezger, 2014; Sosna et al., 2010). This is due to the fast-changing external 

conditions, which influence the decision to transform a business model. According to 

McGrath (2010), the fast-paced business environment leaves no room for in-depth 

analysis and thus pushes companies to experiment with new business models. Given 

that BMI is a novel research domain, the process displays a diverse understanding 

(Table 10). 

Some scholars have adopted a static understanding of business models 

(Baden-Fuller & Morgan, 2010; Chesbrough & Rosenbloom, 2002; Magretta, 2002). 

According to Demil and Lecocq (2010), this understanding “insists that the important 

word in the expression is ‘model’, and thus on the coherence between its core 

components”. However, this perspective denies the fact that a business model may get 

into the focus of (digital) transformation and must thus be considered as progressive 

and as a changing concept (Demil & Lecocq, 2010; McGrath, 2008; Morris et al., 

2005; Sosna, Trevinyo-Rodríguez & Velamuri, 2010).  

The second understanding denotes a transformational approach (Demil & 

Lecocq, 2010), where either some components or the whole business model might 

change. The aim of the process is to develop a business model that better fits the 

altered external environment (Demil & Lecocq, 2010; Shirky, 2008) and thus should 

be, in the ideal case, a dynamic business model. In Demil and Lecocq's (2010) words, 

the “static view of a business model allows us to build typologies and study its 

relationship with performance …the transformational view deals with the major 

managerial question of how to change it”. When analyzing the different BMI 
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process approaches, only a few consider the growing influence of (digital) 

technologies (Pateli & Giaglis, 2005; Voelpel et al., 2004) coupled with the time 

dimension (see Section 3.2.2). 



Table 10

Selected Business Model Innovation Process Approaches 

Author(s) Initiation Ideation Feasibility Prototyping Integration Implementation Monitoring 

and 

Controlling 

Linder and Cantrell 

(2000) 

Describing the 

actual business 

model 

Developing the 

new business 

model 

Changing the 

business model 

Papakiriakopoulos, 

Poylumenakou, and 

Doukidis (2001) 

Identification of 

players 

Highlight the 

value flow 

Identification of 

key drivers 

Construction of 

feedback chain 

Pateli and Giaglis 

(2005) 

Understand Identify 

technology's 

influence 

Change 

Chesbrough (2007) Business model 

analysis 

Experiment for 

innovation 

Choosing the 

best concept 

Implementation 

Johnson et al. 

(2008) 

Value 

proposition 

development 

Designing a 

profit formula 

Identifying key 

resources and 

processes 

Bucherer (2010) Business model 

analysis 

Business model 

development 

Business model 

implementation 

Business model 

controlling 

Johnson (2010) Understanding 

customers 

Designing a 

new business 

model 

Designing a new 

business model 

(Continued) 

5
4
 



Table 10 (Continued)

Selected Business Model Innovation Process Approaches 

Author(s) Initiation Ideation Feasibility Prototyping Integration Implementation Monitoring and 

Controlling 

Osterwalder and 

Pigneur (2010) 

Assembling all 

elements for 

new business 

model design 

Research and 

analyze 

elements for 

business model 

design effort 

Generate and 

test business 

model options 

and select the 

best 

Implement the 

business model 

prototype 

Adapt and 

modify the 

business model 

in response to 

market reaction 

Frankenberger et 

al. (2013) 

Initiation Ideation Integration Implementation 

De Reuver et al. 

(2013) 

Identify desired 

changes in the 

business model 

Analyze the 

impact of the 

desired business 

model changes 

on other 

business model 

components 

Translate 

business model 

changes into 

specific 

activities 

Back-casting of 

ideal transition 

path 

Teece (2010) Segmenting the 

market 

Create a value 

proposition for 

each segment 

Designing real 

concepts 

Concept 

implementation 

Concept 

implementation 

McGrath (2010) Identifying 

weakness 

Run 

experiments 

Designing real 

concepts 

Concept 

implementation 

Concept 

implementation 

55
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2.3.5 Bibliometric analysis of the business model innovation process.  To 

systematically assess the literature and the knowledge base regarding the BMI process 

and to link the research field to the two main disciplines on which it is based (i.e. 

strategic management, and innovation & entrepreneurship), science mapping (Zupic 

& Čater, 2015) (i.e. bibliometric methods) was applied. Science mapping refers to the 

promotion and application of specific computational techniques with the aim of 

mapping, analyzing, and visualizing a wide range of scientific fields and disciplines in 

their entirety (Boyack & Klavans, 2010; Boyack, Börner, & Klavans, 2009; Zupic & 

Čater, 2015). 

To reach this goal, science mapping makes use of bibliometric methods. A 

knowledge base can be analyzed based on the following four dimensions (Hallinger & 

Suriyankietkaew, 2018): size, which refers the capacity of stored knowledge; time, 

which covers the publication trajectories within a domain; space, which covers the 

geographic source of documents within a specific knowledge base; and composition, 

which refers to the intellectual structure of the knowledge base. However, when 

considering science mapping techniques for a systematic literature review, it should 

be acknowledged that the techniques are not a replacement for a qualitative literature 

review; instead, it is more a supplement. Therefore, to perform the quantitative 

analysis through science mapping, a narrative (qualitative) literature review of the 

research domain (i.e. BMI process) was added through a snowball tracking method, 

where the reference lists of primary search results were scanned (Tahir, Rasool, & 

Gencel, 2016). 

The term bibliometrics originates from the French language and is derived 

from bibliometrie. The terminology was first documented in Le livre et la Mesure – 
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Bibliometrie by Paul Otlet (1934). Pritchard (1969) describes bibliometrics as “the 

application of mathematical and statistical methods to books and other media of 

communication”. Different software tools are available for a bibliometric analysis, 

such as VOSviewer (Waltman, Van Eck, & Noyons, 2009), BibExcel (Persson, 

Danell, & Wiborg, 2009), bibliometrix by R (Aria & Cuccurullo, 2017), 

VanatagePoint (Porter & Cunningham, 2004), and Sitkis (Schildt, Zahra, & Sillanpaa, 

2006). As explained by Zupic and Čater (2015), bibliometric software tools “take raw 

bibliographic data (e.g. an export from Web of Science), perform bibliometric 

calculations, and calculate the similarity matrices between items (documents, authors, 

journal and words)”. 

Due to the bibliometric review methods, a more compressive analysis of 

accessible knowledge is conceivable (Van Eck & Waltman, 2017; White & McCain, 

1998; Zupic & Čater, 2015). Therefore, as highlighted by Zupic and Čater (2015), 

those science mapping methods have the potential to improve the quality of a review 

through a systematic, transparent and reproductible analysis by fulfilling the purpose 

of finding the key trends in a domain, describing the evolution and the composition of 

the knowledge base, and synthesizing elements that define the intellectual structure.  

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines were applied to conduct the systematic review (Moher, 

Liberati, Tetzlaff, Altman, & Prisma Group, 2009) (Figure 5). According to Moher et 

al. (2009), the goal “of the PRISMA statement is to help authors improve the 

reporting of systematic reviews and meta-analyses”.  
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Figure 5 

PRISMA Flow Diagram: Detailing Steps in the Identification and Screening of Source 

(Adapted from Moher et al., 2009) 

Data was collected from Scopus for practical reasons (Mongeon & Paul-Hus, 

2016; Schaller et al., 2019; Schaller & Vatananan-Thesenvitz, 2019). It is the largest 

abstract and citation database of peer-reviewed literature (Maucuer & Renaud, 2019), 

including scientific journals, books, and conference proceedings (Website Scopus), 

thus justifying it as the data extraction base (Schiavi & Behr, 2018). Likewise, when 

compared to other databases, Scopus allows for easier exporting of data that fit 

bibliometric software tools (Kovačević & Hallinger, 2019). A main advantage when 

using Scopus as a source is that the citation and abstract database also accesses 

references, which are not originally included in Scopus (Zupic & Čater, 2015).  

To cover the whole literature base, alternative terms for BMI were also 

included in the research string. Those are business model evolution (Demil & Lecocq, 

2010), business model renewal (Doz & Kosonen, 2010), business model 

reconfiguration (Massa & Tucci, 2013), business model transformation (Aspara, 

Lamberg, Laukia, & Tikkanen, 2011; Berzosa, Davila, & de Pablos Heredero, 2012), 

or business model design (Massa & Tucci, 2013; Osterwalder & Pigneur, 2010).  
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The time period for this literature review was open-ended, since the objective 

was to present an overview of the research base and its evolution. The search in the 

Scopus database was conducted at the end of 2018 and the beginning of 2019. The 

following inclusion conditions were applied: articles from journals and conference 

papers, papers written in English, and papers relevant to the research topic. Most 

systematic reviews focus only on journal articles and conference papers, since a 

higher degree of quality control can be reached (Gerdsri, Kongthon, & Vatananan, 

2013). This was also followed for this search inquiry. The next table (Table 11) 

displays the refinement of the search string using Boolean operators (“OR” and 

“AND”) and wildcard characters (“*”) as well as the inclusion steps for the final 

database.  

Table 11 

Refinement of the Search for the Scopus Database 

Searches Details of the search Hits 

1. Search Search for Business model innovation 5.485 

2. Search

Refine 1. by adding BMI renewal OR BMI transformation OR BMI 

reconfiguration OR BMI evolution OR BMI design OR innovating 

BM* AND process 

497 

3. Search

Refine 2. by extending to BMI renewal process OR BMI 

transformation process OR BMI reconfiguration process OR BMI 

evolution process OR BMI design process 

551 

4. Search Refine 3. by including only publications written in English 490 

5. Search
Refine 4. by only including the following document types: articles 

and conference papers 
426 

Included Documents included based on relevance to RQs and aim 362 

No subject area was excluded, since valuable information may be gained from 

studies about the BMI process in distinctive domains (e.g. business model redesign in 

medicine for an ecosystem of actors). Nonetheless, in Scopus itself, each title, 
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abstract, and keyword of an article was screened according to its relevance to the 

research topic (i.e. BMI process). Documents that did not fit the previously mentioned 

criteria were excluded from the database (64 articles), and the resulting documents 

(362) were subsequently reviewed for advanced analysis. The bibliometric data was

extracted from Scopus as a .csv (comma-separated values) file; the downloaded data 

included author name, author affiliation, article title, keywords, abstracts, and 

multiple citation data. To visualize and measure the dataset on BMI process, the 

VOSviewer bibliometric software was used (Van Eck & Waltman, 2011). The 

software was employed because it allows for a normalization of the data based on 

association strength (Van Eck & Waltman, 2009). Furthermore, it helps to visualize 

the network analysis while controlling a number of parameters, and it incorporates a 

strong clustering tool based on Louvain’s algorithm (Blondel, Guillaume, Lambiotte, 

& Lefebvre, 2008). 

First, the volume and the growth trajectory of the BMI process body of 

literature were analyzed. The total of 362 BMI process articles and conference papers 

gathered since 2001 denotes a modest knowledge base, which consists of 

approximatively two-third journal articles and a third conference papers. The modest 

knowledge base is due to the specific and unique domain (i.e. BMI process), which 

first appeared in 2001. As already revealed by different authors (Bucherer, 2010; 

Fallahi, 2017; Stampfl, 2016), the BMI process phenomenon is understudied; 

therefore a smaller knowledge base than usually seen for bibliometric analysis (i.e. 

Hallinger, 2019; Kovačević & Hallinger, 2019; Ramos-Rodrígue & Ruíz-Navarro, 

2004; Vatananan-Thesenvitz, Schaller, & Shannon, 2019; Vogel & Güttel, 2013) was 

expected.  
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The overall trendline in Figure 6 reveals three temporal waves of the BMI 

process literature. The first wave from 2001 to 2005 is the pre-natal stage, where only 

a few publications were recorded. This stage can be seen as both the foundation stage 

of business models and the base where researchers attempted to grasp the concept of 

BMI. From 2008 to 2013, a steady growth stage can be identified. Academics focused 

primarily on new ways in which to innovate business models by proposing ever-new 

approaches. In 2008, this was also recognized as a top priority for CEOs, who shared 

their views on innovations (IBM, 2008). The final wave from 2015 until 2018 can be 

classified as the rapid growth stage, characterized by high levels of scholarly activity, 

thus confirming the recent interest in this research field. In this time period, many 

researchers focused on the digital transformation of business models. In 2018, 

PricewaterhouseCoopers (PwC) conducted a study that elucidates the need for 

companies to become digital (Hamele, 2018) and hence the need to pursue the digital 

transformation of their business models while innovating it. Overall, the increased 

research on BMI process may be explained by several special issues in strategy and 

innovation management journals, such as Long Range Planning (2013), the 

International Journal of Innovation Management (2013), R&D Management (2014), 

the Strategic Entrepreneurship Journal (2015), and Harvard Business Review’s 10 

Must Reads (2019), dedicated exclusively to this research field. 
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Figure 6 

Growth Trajectory of Publications of the BMI Process Literature (Adapted from 

Scopus, own supplementations) 

Another advantage of bibliometric analysis is the possibility to identify the 

main authors in a research field (Nerur, Rasheed, & Natarajan, 2008; White & 

McCain, 1998). In terms of the number of publications in the BMI process knowledge 

base, the leading contributors are Lindgren (9), Brocken (8), Bouwman (7), and 

Ghezzi (7). The VOSviewer analysis, however, indicates that Chesbrough (871 

citations), Johnson, Christensen, and Kagermann (743 citations) and Demil and 

Lecocq (429) are the academics with the most impact in the BMI process literature. 

Interestingly, the authors have this impact with only one article, thus pinpointing that 

rather than the quantity of articles, the quality of the content is what counts. Table 12 
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lists the most cited articles and their respective discipline based on their journal’s 

positioning. 

Table 12 

Ten most cited BMI process Articles, 2001–2018 (Adapted from VOSviewer)* 

Author(s) Article Cites 
Strategic 

Management 

Innovation & 

Entrepreneurship 
Other 

Chesbrough 

(2010) 

Business model 

innovation: 

Opportunities and 

barriers 

871 x 

Johnson, 

Christensen, 

and 

Kagermann 

(2008) 

Reinventing your 

business model 
743 x 

Demil and 

Lecoq 

(2010) 

Business model 

evolution: In search of 

dynamic consist 

429 x 

Schaltegger, 

Lüdecke-

Freund, and 

Hansen 

(2012) 

Business case for 

sustainability: The role 

of business model 

innovation for corporate 

sustainability 

224 x 

Francis and 

Bessant 

(2005) 

Targeting innovation 

and implication for 

capability development 

195 x 

Malhorta 

(2005) 

Integrating knowledge 

management 

technologies in 

organizational business 

processes: Getting real-

time enterprises to 

deliver real business 

performance 

179 x 

Cavalcante 

(2013) 

Understanding the 

impact of technology on 

firms' business models 

161 x 

 (Continued) 
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Table 12 (Continued) 

Ten most cited BMI process articles, 2001–2018 (Adapted from VOSviewer)* 

Author(s) Article Cites 
Strategic 

Management 

Innovation & 

Entrepreneurship 
Other 

Schneider 

and Spieth 

(2013) 

Business model 

innovation: Towards an 

integrated future 

research agenda 

145 x 

Enkel and 

Gassmann 

(2010) 

Creative imitation: 

Exploring the case of 

cross-industry 

innovation 

145 x 

DaSilva and 

Trkman 

(2014) 

Business model: What it 

is and what it is not 
123 x 

* The classification of the references is based in the journal’s positioning according to the

Association of Business Schools listing (Academic Journal Guide 2015) 

The top 10 most cited articles are equivalently published in both disciplines, 

suggesting that the development of BMI process literature depends equally on the 

theoretical foundation of strategic management, and on innovation & 

entrepreneurship. This is in line with the findings by Schneider and Spieth (2013), 

who link BMI to the strategic entrepreneurship perspective5. According to the authors

(Schneider & Spieth, 2013), it “allows the simultaneous consideration of a firm’s 

internal initial situation and external opportunities as at its core, entrepreneurial 

opportunity-seeking and strategic advantage-seeking coin the paradigm” of the view. 

Most highly cited documents are again predominantly from Anglo-American 

academics or from scholars in German-speaking areas. Those above-mentioned 

5 A combination of the discipline of strategic management and innovation & entrepreneurship.
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researchers (Table 12) are also recognized as the top business model scholars 

internationally.  

Chesbrough (2010) investigated the barriers to the BMI process and defined 

two specific types: structural or organizational barriers and barriers of a cognitive 

nature. In the case of the first barrier types, companies prefer to concentrate their 

resources and capabilities on established areas, where higher margins can be expected 

(Christensen, 1997), than to concentrate on the BMI process. Furthermore, the new 

business model may be in conflict with the current way in which companies create 

value (Amit & Zott, 2001). The second barrier type is expressed in the inability to 

find new methods of conducting business. Bettis and Prahalad (1995) observed that 

companies are often cognitively trapped in the dominant industry logic and thus 

reluctant to carry out BMI. Furthermore, cognitive types of barriers are also 

represented by a lack of defined responsibilities and leadership qualities for this 

change process (Chesbrough, 2010). Chesbrough (2010) also proposes that firms 

identify internal leaders, who are responsible for the change process of the business 

model, and states that “the organization’s culture must find ways to embrace the new 

model, while maintain[ing] the effectiveness of the current business model until the 

new one is ready to take over completely”. Table 13 summarizes the barriers to BMI 

based on different dimensions according to Stampfl (2016).  
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Table 13 

Barriers to Successful Business Model Innovation (Adapted from Stampfl, 2016) 

Dimension Barriers 

Culture - Reluctance to change the status quo

Structure - New corporate structure required

- Communication structures do not comply with the new business model

Process - Lengthy decision processes

System - Limited resource agility

- Wrong KPIs and performance assessment of new business model too

early

- Separate accounting entities increases pressure on business model

prototype

People Reluctance and resistance from employees: 

- Unfamiliar with new business model

- Fear of an increased workload

- Fear of losing job

- Envy (e.g. investments in new equipment required for new business

model)

Context - Various forms of uncertainty

- Existing business model limits ability to leave proven tracks

- Environmental contingencies (e.g. legal or technical limitations)

- Need for understanding the mechanisms of hitherto unknown markets

- Incompatibilities between existing and new business models

Stakeholders - Customers are not responsive to new approaches and/or display high

risk avoidance

- Most relevant gatekeepers are unknown (e.g. who is making the

purchase decision)

The other well cited authors, who have 743 cites each, are Johnson, 

Christensen, and Kagermann. The authors advise three steps for determining whether 

an organization should start a BMI process: 1) Articulate what makes the current 

business model successful, 2) screen the environment for potential factors that might 

impact the business model, and 3) determine whether the effort involved in BMI 

process is worthwhile. Demil and Lecocq (2010), who have 429 cites, focus more on 

the dynamic part of the BMI process, which they termed “business model evolution”. 
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The authors especially concentrate on the interaction between the different 

components of the business model framework. Furthermore, they acknowledge that 

the environment has the potential to influence the business model and that the impact 

on each of its component “may ultimately affect the volumes and structures of costs 

and products” (Demil & Lecocq, 2010). The authors add that “incrementally 

modifying some BM [business model] elements could be insufficient to restore 

performance and a firm may have to change its BM [business model] more radically 

(Demil & Lecocq, 2010).  

To further elaborate these traditional citation analyses, the examination was 

extended to a document co-citation analysis. This type of analysis assesses the degree 

to which publications in the review dataset have been “co-cited” with publications 

situated in the reference lists (White & McCain, 1998; Zupic & Čater, 2015) of the 

other BMI process documents. Important to note here is that the co-cited articles do 

not need to be in the Scopus database to be counted (Table 14), and thus a wider 

coverage can be reached through this analysis. 

Table 14 

Ten most co-cited BMI process Articles, 2001–2018 (Adapted from VOSviewer)* 

Author(s) Documents Co-

Cites 

Strategic 

Management 

Innovation & 

Entrepreneurship 

Other 

Chesbrough 

(2010) 

Business model 

innovation: 

Opportunities and 

barriers 

117 x 

Teece 

(2010) 

Business models, 

business strategy 

and innovation 

111 x 

(Continued) 
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Table 14 (Continued) 

Ten most co-cited BMI process Articles, 2001–2018 (Adapted from VOSviewer)* 

Author(s) Documents Co-

Cites 

Strategic 

Management 

Innovation & 

Entrepreneurship 

Other 

Zott and 

Amit (2010) 

Business model 

design: An activity 

system perspective 

100 x 

Zott, Amit, 

and Massa 

(2011) 

The business model: 

Recent 

developments and 

future research 

89 x 

Amit and 

Zott (2012) 

Creating value 

through business 

model innovation 

73 x 

Chesbrough 

and 

Rosenbloom 

(2002) 

The role of business 

model in capturing 

value from 

innovation; evidence 

from Xerox 

Corporation’s 

technology spin-off 

companies 

58 x 

Morris, 

Schindehutt

e, and Allen 

(2005) 

The entrepreneur’s 

business model: 

towards a unified 

perspective 

54 x 

Demil and 

Lecocq 

(2010) 

Business model 

evolution: In search 

of dynamic 

consistency 

50 x 

Johnson, 

Christensen, 

and 

Kagermann 

(2008) 

Reinventing your 

business model 

50 x 

Magretta 

(2002) 

Why business 

models matter? 

50 x 

* The classification of the references is based in the journal’s positioning according to the

Association of Business Schools listing (Academic Journal Guide 2015) 
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An interesting insight revealed by this analysis is that most of the top 10 co-

cited articles are from the strategic management discipline (8), which suggests that the 

BMI process research field is highly influenced by strategic topics. The results also 

revealed authors who participate in the debate across both disciplines (e.g. Amit, 

Chesbrough, Demil, Johnson, Teece, and Zott). These authors are recognized as 

“boundary-spanners” (Maucuer & Renaud, 2019), as demonstrated by one of the most 

co-cited articles, “Business models, business strategy and innovation” (Teece, 2010). 

Furthermore, the results indicate that highly co-cited documents are again focused in 

Anglo-American countries. Moreover, the journals of the co-cited articles are largely 

of a high quality (e.g. the Strategic Management Journal, Long Range Planning, and 

Harvard Business Review), which contributes to the empowerment and structuring of 

the BMI process literature. Additionally, the co-citation analysis broadens the 

perspective to the research domain – that is, the paper by Zott and Amit (2010), who 

introduced the activity system perspective for a business model representation.  

One observation can be mentioned here: most citations and co-citations relate 

to authors (and accordingly publications) who are also the main reference for the 

more general business model research domain. This means that independent literature 

about the BMI process is still to emerge, which indicates that BMI is a recent and 

emerging research field where a lack of construct clarity and cumulativeness of 

research efforts exists. Assessing the timeline of BMI process publications form 

Figure 6, the first recorded publication was in 2001, whereas the business model 

research field already demonstrated scholarly activity in 1972 (Fallahi, 2017). 

Therefore, the knowledge base can be found in the business model literature (see also 

Foss & Saebi, 2016), which also implies that the most promising theoretical 
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foundation lies in strategic entrepreneurship, especially regarding disruptive 

innovations such as digitalization, and leading to digital transformation (Kay et al., 

2019).  

To shed some light on the intellectual structure underlying the BMI process 

domain, an author co-citation analysis was applied; it is a commonly used approach in 

science mapping (Nerur et al., 2008; White & McCain, 1998; Zupic & Čater, 2015). 

This analysis links authors when they co-cite a publication, article, or paper, and it is 

used to demonstrate collaboration as well as the social structure of the research 

domain (Zupic & Čater, 2015). The advantage of using VOSviewer for this analysis is 

that it not only calculates author co-citation, but also creates a co-citation map that 

illustrates similarities in the literature of the authors. A map for BMI process literature 

is presented in Figure 7. Out of 15,798 authors in the author co-citation network, 146 

academics met a threshold of a minimum of 25 author co-citations. 
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Figure 7 

Author Co-Citation Analysis of the BMI Process Literature, 2001–2018 (Adapted from 

VOSviewer) 

Notably, Zott (494), Amit (482), Chesbrough (340), Osterwalder (318), and 

Pigneur (272) were the most highly co-cited authors. The academics are represented 

by nodes, for which the following apply: the larger the size, the more co-citations and 

thus the greater the influence the author has. The thickness of the links between the 

scholars indicates the number of times an academic has been co-cited with another 

author; hence a thick link signifies a high number of co-citations. An additional 

feature of VOSviewer is that it groups the authors into colored clusters, which can be 
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seen as schools of thought that mirror common theoretical understandings (Howard & 

McCain, 1998; Zupic & Čater, 2015). The author co-citation map for the BMI process 

literature displays three schools of thought since the yellow cluster is of an 

insignificant value due to its nominal size.  

The green cluster represents scholars who have attempted to find new ways of 

innovating a business model with theories or concepts from other research fields (e.g. 

roadmap, collaboration, 4-I framework) (De Reuver et al., 2013; Frankenberger et al., 

2013; Johnson, 2010; Schaller et al., 2018). The main objective in this cluster is to 

offer analytical support for a BMI discovery-driven process. In this cluster, BMI 

approaches focus on characterizing each element and process as a constant reaction to 

alterations in the environment (Demil & Lecocq, 2010), an evolutionary process 

(Dunford, Palmer, & Benveniste Jodie, 2010), a continuously repeating process 

(Schaller et al., 2018), and an ongoing learning process (Chanal & Caron-Fasan, 

2010; Sosna et al., 2010). The approaches in this cluster also highlight the necessity to 

reflect on double-loop learnings (Moingeon & Lehmann-Ortega, 2010) and to view 

BMI as a discovery-driven, trial-and-error-based process rather than an analytical 

approach (McGrath, 2010; Smith, Binns, & Tushman, 2010; Sosna et al., 2010). In 

this context, Gassmann, Frankenberger, and Csik (2014) state that 90% of all business 

models are recombinations of existing business models.  

The red cluster considers antecedents as well as potential barriers to the BMI 

process (Chesbrough, 2010). Casadesus-Masanell and Ricart (2010) describe two 

phenomena that can be acknowledged as antecedents to BMI. First, companies that 

want to do business in emerging markets (either in developing or underdeveloped 

countries) need to innovate their business models due to essentially dissimilar 
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economic, social, and cultural environments (Winterhalter, Zeschky, & Gassmann, 

2016). Furthermore, Doz and Kosonen (2010) propose the possible replication logic 

of a business model via the process of abstraction, analogical reasoning, and 

adaptation. The authors focus on a multiple case study analysis regarding the role of 

strategic agility within BMI. Strategic agility is defined in the literature as a firm’s 

capability to pro-actively anticipate and quickly react to unpredictable changes in its 

environment (Arteta & Giachetti, 2004; Li, Goldsby, & Holsapple, 2009; 

Sambamurthy, Bharadwaj, & Grover, 2003; Sull, 2009; Yusuf, Sarhadi, & 

Gunasekaran, 1999). Moreover, Malhotra (2000), based on a conceptual study, 

identified the need to re-conceptualize knowledge management to enable BMI. The 

author suggests that a sense-making knowledge management model will support this 

process. The second phenomenon described by Casadesus-Masanell and Ricart (2010) 

involves post-industrial technologies, such as software, which demand completely 

different business models. To incorporate them successfully into a business, those 

new technologies require disruptive business models (Khanagha, Volberda, & Oshri, 

2014). The literature also discusses other antecedents to BMI, namely, stakeholder 

demands (Miller, Mcadam, & Mcadam, 2014; Saebi et al., 2017; Velamuri et al., 

2013), the increasing globalization of the business environment (Lee, Shin, & Park, 

2012), shifting customer needs (Wirtz, 2016), a changing competitive environment 

(De Reuver et al., 2013; Johnson et al., 2008; Markides & Oyon, 2010), technological 

progress (Baden-Fuller & Haefliger, 2013; Sabatier, Craig-Kennard, & Mangematin, 

2012; Wirtz et al., 2010), strategic discontinuities (Doz & Kosonen, 2010), and crisis 

events (Sosna et al., 2010). 
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The blue cluster concentrates on the strategic and sustainable aspect of the 

BMI process (Magretta, 2002; Teece, 2010) and how this process might affect firm 

performance. In scholarly debate, BMI is acknowledged as the main factor for 

corporate renewal, growth, and survival (Chesbrough & Rosenbloom, 2002; Nielsen 

& Montemari, 2012; Patzelt, zu Knyphausen-Aufseß, & Nikol, 2008; Zott & Amit, 

2007, 2008). Sabatier, Craig-Kennard, and Mangematin (2012) examined the effects 

of BMI on the dominant industry logic. Their research points out that new entrants 

with traditional business models align with the dominant logic in mature markets, 

whereas a disruptive business model challenges those logics by introducing new 

technologies, which have the power to reshape established value creation processes. 

Another type of effect concerns the individual company results. In an empirical study, 

Aspara, Hietanen, and Tikkanen (2010) investigated the financial effects of BMI, 

while Hall and Wagner (2012) examined the impact of BMI on the sustainability 

management of a firm, and yet another study analyzed the impact of BMI on a 

company’s strategic flexibility (Bock, Opsahl, & George, 2010; Bock et al., 2012).  

The three schools of thought are in line with the classification scheme of the 

BMI knowledge base by Schneider and Spieth (2013), who organized the research 

into three silos: 1) enablers or prerequisite of BMI (can be associated with the red 

cluster), 2) elements and processes of BMI (can be associated with the green cluster), 

and 3) effects achieved through BMI (can be associated with the blue cluster).  

A keyword co-occurrence analysis was employed to illuminate the topical 

trends in the BMI process knowledge base. Zupic and Čater (2015) state, “When 

words frequently co-occur in documents, it means that the concepts behind those 

words are closely related. The output of co-word analysis is a network of themes and 
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their relations that represent the conceptual space of the field”. The temporal keyword 

co-occurrence map (Figure 8) on the one hand provides a visual representation of 

similarities and on the other hand categorizes themes regarding their prevalence 

across a specific timespan.  

Figure 8 

Temporal Overlay on a Keyword Co-Occurrence Map for BMI Process Literature, 

2001–2018 (Adapted from VOSviewer) 

Not surprisingly, the most commonly co-occurring keywords in the dataset 

were “business model innovation” (177), “business model” (171), “innovation” (102), 

and “business modeling” (77). Apart from those obvious co-occurrences, the 
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subsequent recent keywords (in yellow), such as digital, Industry 4.0, big data, digital 

transformation, the IoT, and digital business, appeared. This result indicates that the 

topical foci and thus the emerging topic of BMI process is heading towards digital 

technologies (see Section 2.4.3) and hence the digital transformation of business 

models. This will be the new anchor point for an organizations’ business models and a 

source of differentiation and competitive advantage (Schaller et al., 2019). However, 

it must be noted that the research front of a knowledge base is dynamic by nature, 

since “scholars respond to changes in the research environment, as well as to the 

publication of new findings” (Hallinger & Suriyankietkaew, 2018). The research front 

of a domain consequently indicates the new trend in the literature at a given point in 

time.  

This bibliometric review on the BMI process employed science mapping as a 

means of enhancing the understanding of the knowledge base. It is a first attempt in 

this research field, and it is thus accompanied by certain limitations. First, although 

science mapping provides a systematic and quantitative approach to gaining an 

overview of a research field, the method is not a substitute for traditional review 

methods, which analyze substantive findings. Second, a limitation arises from the sole 

focus on Scopus-indexed publications. While Scopus allows for a better coverage of 

the knowledge base of a certain domain than Web of Science does, it does not offer a 

complete coverage of scholarly activity. This means that the overall literature base for 

the BMI process is certainly broader than considered in this study. A co-citation 

analysis was applied to deal with this limitation. This type of analysis assesses all 

documents included in the references lists of articles incorporated in the review 

dataset. Therefore, a much larger database than initially covered in Scopus could be 
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seized. The third limitation can be noted in the sole incorporation of articles and 

conference papers into the database, dismissing books or book sections. Therefore, 

important literature such as the popular book, “Business Model Generation” by 

Osterwalder and Pigneur (2010), received no consideration. This limitation was dealt 

with by also conducting a traditional literature research, which supplemented the 

bibliometric analysis. As the last limitation, the interpretation of co-citation maps 

should be noted. The process is not always straightforward and requires the researcher 

to already have a firm understanding of the knowledge base.  

2.3.6 Discussion of the business model innovation research front. After the 

findings from the bibliometric analysis were described, a discussion with regard to the 

following RQ is summarized next: 

SQ1: What is the current research practice in the BMI process literature? 

The exponential growth trajectory of the scholarly activity demonstrates that 

this research field is rapidly evolving in line with the ever-faster changing 

environment that forces organizations to innovate their business models. This trend 

indicates that scholars still do not agree with the process approaches currently offered 

and that a better-suited process for innovation is necessary.  

To assess the theoretical origin of the BMI process literature, articles from the 

knowledge base were compared to the two main disciplines involved in the 

development of the research field: 1) strategic management and 2) innovation & 

entrepreneurship. The various analyses found that the BMI process literature is jointly 

based on both disciplines, with a slightly deeper root in the strategic management 

discipline. Indeed, scholars from both disciplines cite the same references irrespective 
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of their scientific habit. Therefore, the bibliometric assessment offers a scientific 

indication aligned with Schneider and Spieth's (2013) observation that the most 

appropriate theoretical foundation for the BMI process is the strategic 

entrepreneurship perspective. This observation supports the results of Kay, Nielen, 

and Schröder (2019), who argue that established SMEs that respond proactively to 

disruptive innovation and business models draw on the strategic entrepreneurship 

approach. Their study revealed that SMEs that recognized disruptive innovation and 

business models as opportunities are also more eager to develop strategic measures to 

exploit these opportunities.  

As previously mentioned, the author co-citation analysis discovered that the 

conceptual landscape of the BMI process knowledge base is comprised of three 

broadly defined schools of thought (i.e. the green cluster with new ways of BMI 

processes, the red cluster with requirements and barriers to the BMI process, and the 

blue cluster with a focus on strategy and sustainability aspects during the BMI 

process). This suggests that the BMI process is a complex undertaking and that 

researchers should adopt a holistic approach to it, including how to overcome barriers, 

pinpoint the specific requirements, find alignment with the strategy, and develop a 

long-term perspective for sustainability. The researcher proposes that BMI scholars 

draw from literature on complex systems for a better conceptualization of the process.  

In the keyword analysis, numerous recent words emerged related to the digital 

transformation of a business model. Keywords such as data mining, Industry 4.0, big 

data, and the IoT appeared and are, among other things, the next value-creating 

potential for organizations. However, to date, no study has examined what the exact 

digital transformation process for business models looks like in-depth. What has 
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nowadays been agreed on is that the process of moving to a digital business can be 

achieved through the use of digital technologies, which can offer novel value-

producing opportunities and thus novel revenue streams. Different approaches are 

proposed in the literature (Becker, Ulrich, Botzkowski, & Eurich, 2017; Kreutzer, 

2017; Schallmo & Rusnjak, 2017; Schallmo, Williams, & Bordman, 2017); however, 

again here, it seems that a unified view will not be reached in the near future (see 

section 2.4.2). Indeed, it can be observed that different authors are addressing this 

phenomenon with different theoretical views and thus advancing various process 

approaches. Nonetheless, based on the results of this bibliometric analysis, it is 

suggested that the BMI process literature should focus on the digital transformation of 

business models, the antecedents and requisites for digitalization, the specificities of 

the process, and the potential outcomes for future digital business models. 

Furthermore, future research should concentrate on the methodology of the 

publications and deduce a well-suited approach for the BMI process domain in the 

context of digital transformation. It can be noted that the transition from an actual to a 

desired business model is still poorly investigated, which is reflected in the missing 

recommended activities while undergoing this process. Particularly with the rapidly 

advancing digital transformation, a roadmap for the process is required that can serve 

as a guideline for companies. The results of the bibliometric literature review 

demonstrate that there is a need for a structured approach for the BMI process. The 

research advances that BMI process research may benefit from theoretical input from 

innovation, entrepreneurship, and other streams of literature (e.g. roadmapping), 

which might help to close the actual gaps in the BMI process research field. 
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This bibliometric literature review was the first attempt for the BMI process 

research field. It differentiates itself from other reviews (e.g. Foss & Saebi, 2017; 

Schneider & Spieth, 2013; Spieth, Schneckenberg, & Ricart, 2014; Taran, Boer, & 

Lindgren, 2015) of BMI through two features. First, this review seeks to develop a 

comprehensive view of the BMI process literature, from its beginning to the present 

(2018). Second, it applies science mapping methods to provide a systematic and 

bibliometric overview of the research field (e.g. BMI process), thus offering greater 

neutrality and exactitude than traditional literature reviews (Tranfield, Denyer, & 

Smart, 2003). Other science mapping reviews of BMI either concentrate on 

innovation and business models separately without using a bibliometric software tool 

(Ceretta, dos Reis, & da Rocha, 2016) or focus on BMI without that granularity of 

analysis and without the specificity of the process (Vils, Mazzieri, Rodrigues, Silva, 

& Queiroz, 2017).  

Moreover, the findings from this review provide a baseline for further research 

that seeks to explore the specific characteristics of the BMI process. One observation 

of this review is that the predominant authors and publications are also those found 

for the more general research field of business models. Therefore, a specific 

knowledge base for the BMI process has not yet emerged. This is in line with the 

result obtained by Foss and Saebi (2017), who state that “the literature does not seem 

to have aspirations of developing a distinct theory of BMI”. Despite the limitations, 

this work represents the first comprehensive analysis of the BMI process literature 

that covers the past, present, and future of this research field. 
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2.4 Digital Context 

The following section provides an overview of digitalization, digital 

transformation, and digital technologies. It also demonstrates their relatedness to the 

BMI process research field with a secondary analysis of 12 related SME studies. 

2.4.1 Digitalization. It is not always clear what exactly digitalization means 

and how it can affect a business model. Ibarra, Ganzarain, and Igartua (2018) state 

that novel empowering technologies such as “Big Data, Cloud Computing, 

Collaborative Robots, Additive Manufacturing, Artificial Vision or Augmented 

Reality are introduced just to optimize the value creation architecture (key resources 

and activities) due to increasing efficiency and improving performance (reducing 

costs, time and failures, employee training, etc.).” 

A study of the Bundesverband der Deutschen Industrie e.V. (BDI) and the 

strategy consulting company Roland Berger (BDI & Ronald Berger, 2015) found that 

the terms digitization and digitalization are often employed interchangeably, whereas 

a study by Lichtblau, Schleiermacher, Goecke, and Schützdeller (2018) differentiate 

between the two terms, referring to digitization as the transformation of analogous 

information into digital data, and to digitalization as the process of technology-

industry change. Digitalization can be traced back to Gottfried Wilhelm Leibnitz, who 

transformed Arabic numerals into binary strings (Vogelsang, 2010). When 

contemplating digitalization from a purely technical perspective, it can be seen as a 

coding (0/1) procedure, in which an analog representation is transferred to a digital 

one. However, according to Baker (2014), digitalization represents much more than 

just this coding procedure. In the academic and practical world, no universal 
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agreement has so far been reached concerning the definition of the term digitalization 

(Table 15). 

Table 15 

Selected Definitions for Digitalization 

Reference Definition 

Parida, Sjödin, and 

Reim (2019) 

Digitalization is the “use of digital technologies to innovate a BM 

and provide new revenue streams and value-producing 

opportunities in industrial ecosystems” (p. 12). 

Gallaugher, Auger, 

and BarNir (2001) 

“… the transition from conducting business activities in a 

traditional manner to conducting them in a digital form. … is 

associated with the development of new capabilities that lead to a 

variety of benefits” (p. 792/793). 

Hiller (2013) “Digitalization is the integration of digital technologies into the 

business to achieve maximum benefit, particularly with respect to 

information” (p. 5).  

Westerman, 

Calméjane, Bonnet, 

Ferraris, and McAfee 

(2011) 

“… the use of technology to radically improve performance or 

reach of enterprises” (p. 5). 

Gobble (2018) “Digitization is the straightforward process of converting analog 

information to digital. Digitalization refers to the use of digital 

technology, and probably digitized information, to create and 

harvest value in new ways” (p. 67).  

Gardner Glossary 

(2020) 

“Digitalization is 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” 

(Glossar). 

Bomsel and Blanc 

(2005) 

“… as the digital codification of information allowing its 

process and transmission by machines with fast increasing 

productivity” (p. 195). 

Stolterman and Fors 

(2004) 

“… can be understood as the changes that the digital technology 

causes or influences in all aspects of human life” (p. 689). 

Botzkowski (2018)* “Digitalization is the partial or total transformation of business 

models using information and communication technologies with 

the aim of creating value” (p. 24). * German translation 
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Digitalization cannot be equated to a specific form of binary coding when 

discussing it in the context of BMI, since companies “in a wide range of industries 

redesign processes and even entire business models to transform innovative 

information technology (IT) options and digitization opportunities into strategic 

advantages” (Leisching, Woelfl, & Ivens, 2016). A connection between digitalization 

and business models was proposed by Becker, Ulrich, Botzkowski, and Eurich 

(2015), stating that digitalization is the change of a business model through the 

optimization of business processes with the help of information and communication 

technologies (ICTs). In the same vein, under digitalization Botzkowski (2018) 

recognizes the partial or total transformation of business models through the 

application of ICTs with the goal of value creation. Therefore, “exploiting digitization 

goes hand-in-hand with business model innovation, which requires novel offerings 

and processes that define how value is created, delivered and captured between 

providers, customers, and other value chain actors” (Parida et al., 2019).  

2.4.2 Digital transformation. The digital characteristic can also be transferred 

to a business. Bowersox, Closs, and Drayer (2005, p. 22) describe digital business 

transformation as a “process of reinventing a business to digitize operations and 

formulate extended supply chain relationships,” and they further state that it is “about 

reenergizing businesses that may already be successful to capture the full potential of 

information technology across the total supply chain.” Another definition is proposed 

by Mazzone (2014), who states that “Digital transformation is the deliberate and 

ongoing digital evolution of a company, business model, idea process, or 

methodology, both strategically and tactically.” When speaking about digital 

transformation, a distinction at three different levels must be made: digital products 
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and services, digital processes and decisions, and entirely new digital business models 

(Matzler, Bailom, Friedrich von den Eichen, & Anschober, 2016) (Figure 9). The 

further the transformation progresses on the three different levels, the higher the risk 

for a company. This is because of the gradually higher commitment to resources that 

the various levels of digitalization bring with them, thereby increasing the complexity 

of the whole system. 

Figure 9 

Three Levels of Digital Transformation (Adapted from Matzler et al., 2018; own 

supplementations)  

The first level of digital transformation by Matzler et al. (2018) refers to 

digital products or services and includes the IoT and smart devices. It focuses solely 

on the products or services that a company offers (Matzler et al., 2016, 2018). The 
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digitalization of products is not linked to high costs and can be realized without 

significant changes within a company. At the same time, due to its simple and 

inexpensive nature, it can be copied easily and thus does not guarantee competitive 

advantage in the long term.  

The next level of digital transformation is represented by the automation of 

processes and decisions. Common buzzwords such as Industry 4.0, Big Data, 

algorithms, and AI are relevant for this level of digitalization. Kagermann, Wahlster, 

and Helbig (2013) define Industry 4.0 as “a networking of autonomous, self-

controlling, self-configuring, knowledge-based, sensor-assisted and spatially 

distributed production resources (production machines, robots, conveying and storage 

systems, operating equipment) including their planning and control system”. The 

incorporation of digital technologies into processes will make the process itself much 

faster (see section 2.4.3 for more details). 

Digital transformation at the business model level is a more complex 

undertaking, not only encompassing many opportunities but also dissimulating major 

risks, since it is about the transformation of a whole company. Veit et al. (2014) 

define a digital business model as follows: “A business model is digital if changes in 

digital technologies trigger fundamental changes in the way business is carried out 

and revenues are generated”. Prem (2015) illustrates the change of a business model 

through digital technologies by describing the applicability to the respective 

components (Table 16). 
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Table 16 

Change of Business Model Components through Digital Technologies (Adapted from 

Prem, 2015) 

Business Model 

Component 

Digital Transformation 

Value proposition Digitalization and equipping products with new sensors (or 

effectors) imply the generation and consequently the collection of 

data and/or controllability. 

Key activities The digitalization of automation technologies and of products 

facilitates highly automatized processes and ideally also accelerates 

the speed, resource efficiency, quality and flexibility of production. 

Channels Digital interfaces make it possible for companies to directly access 

their customers and to eliminate intermediaries. Conventionally 

unidirectional channels become bidirectional. 

Revenue The digitalization of products and production processes often leads 

to service fees, brokerage revenue or income from lease and 

licensing rather than just selling products. 

According to Ematinger (2018), the digital transformation of business models 

have the potential to change markets and even entire industries. Therefore, companies 

that miss the digital trend risk losing customers and in the long run even jeopardizing 

their survival. AirBnB, Apple’s iTunes, and Uber are examples of disruptive digital 

BMI for their respective industries. Commonly accepted is that digital transformation 

can generate dramatic changes in product and service offerings, competitiveness, and 

performance through enterprise-wide automation and modernization. Therefore, 

digital transformation projects have always a strategic orientation, and thus 

encompasses the alignment of the whole company, which is also the understanding 

for this dissertation. 

Different digital transformation approaches are proposed in the literature, from 

practice and theory. The approaches vary both in their granularity and in their angle of 
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approach. The proposed ones from PwC (2013), Esser (2014), Bouée and Schaible 

(2015), and Schallmo, Williams, and Bordman (2017) are more generic, whereas the 

approach by Matzler, Friedrich von den Eichen, Anschober and Kohler (2018), and 

Ibarra et al. (2018) are more detailed, starting with physical products, processes, or 

the value chain (Table 17).  

Table 17 

Comparison of Different Digital Transformation Approaches 

PwC 

(2013) 

Schallmo et al. 

(2017) 

Bouée and 

Schaible 

(2015) 

Esser (2014) Matzler et al. 

(2018) 

Ibarra et al. 

(2018) 

Strategize Digital reality Analyze Analyze Physical 

products or 

processes 

Internal and 

external process 

optimization  

Design Digital 

ambition 

Compare Strategize Sensors and 

actuators 

Customer 

interface 

improvement 

Construct Digital potential Development Design Connectivity New ecosystem 

and value 

network  

Implement Digital fit Organization

al impact 

Analytics New business 

model, smart 

products and 

services 

Operate Digital 

implementation 

Transformati

on 

Digital 

services 

Review New value 

creation and 

value capture 
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Parida et al. (2019) have discovered from a literature review that three main 

digitalization functionalities enable value-creating and value-capturing opportunities 

in a business-to-business context. As for the second step by Matzler et al. (2018), 

Parida et al. (2019) argue that the “first functionality level of digitalization is the 

collection of operational data through sensors that can configure hardware 

components to sense and capture information with low human intervention”. The next 

functionality level described by Parida et al. (2019) is connectivity, which is the 

exchange and collection of information between sensors and actuators based on 

wireless communication networks, represented by Matzler et al. (2018) as the third 

step. The last functionality characterized by Parida et al. (2019) is the analysis of the 

data shared between the digital units and that can then be transformed into value-

added directives, as in the fourth step proposed by Matzler et al. (2018). According to 

Parida et al. (2019) the mentioned “functionalities create numerous opportunities for 

value generation … and offer a progression that moves from monitoring to control 

and optimization, leading ultimately to autonomous products enabled by 

digitalization”.  

Based on Bieger and Reinhold (2011), Schallmo (2013a), Schallmo (2013b), 

Zollenkop (2006) and Kathuria, Rojas, Saldanha and Khuntia (2014), there are several 

different alternatives when it comes to the digital transformation of a business model:  

1. Total transformation – complete digitalization of the whole business model;

2. Partial transformation

a. Complete digitalization of selected business model components,

b. Partial digitalization of all business model components,

c. Partial digitalization of selected business model components;
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3. A second business model is designed in addition to the existing one;

4. More than two business models are designed in addition to the existing one;

5. Remaining in “status quo”.

Matzler et al. (2018) note that the creation of value will lie in business models; 

therefore, organizations “that will benefit the most are the ones that are able to 

leverage data to create and capture value” (Matzler et al., 2018). The collection of 

data in any way possible is consequently becoming increasingly important, be it from 

machines, devices, or customers. The analysis of this data and the right conclusion 

drawn from it for new value creation mechanisms and value propositions as well as 

value capture and value delivery logics should be the objective of companies.  

2.4.3 Digital technologies. Rittmann, Krickl, and Kühnis (2019) analyzed 250 

technologies based on their economic relevance and identified eight key technologies, 

which they called the “Essential Eight” (Table 18). Digital technologies allow for the 

compression and storage of a vast amount of information on small storage devices 

that can be effortlessly preserved and carried. They include all types of electronic 

equipment and applications that use information in the form of numeric codes. Khin 

and Ho (2018) state that digital technologies, such as the IoT, big data analytics, AI, 

augmented reality and virtual reality, and cloud computing, are a recent emerging 

phenomenon that might help to digitize a business model. According to Fitzgerald, 

Kruschwitz, Welch, and Bonnet (2013), organizations can only improve themselves if 

they are willing to accept digital technologies. Those improvements range from 

enhancing customer experience and engagement to streamlining operations and 

creating new business models. Furthermore, Rittmann, Krickl, and Kühnis (2019) 



90 

assume that in the next three to seven years, the technologies listed in Table 18 will 

have the greatest impact on business models worldwide, in all industries combined. 

Table 18 

PwC “Essential Eight” of Digital Technologies (Adapted from Rittmann, Krickl, and 

Kühnis (2019) 

Technology Explanation 

Internet of 

Things 

The IoT is a network of objects – such as machines or vehicles – that are 

equipped with integrated sensors, software, network connectivity, and 

computing capacity and that collect and share data via the Internet. The IoT 

allows for remote monitoring or control. The term IoT thus covers all 

machines and devices from smartphones to sensors, which people have access 

to via a network connection. The industrial IoT is a subset of the IoT and 

refers to its use in manufacturing and industry. 

3-D

Printing

3-D printing is a manufacturing technique for creating three-dimensional

objects based on digital models by layering or "printing" successive layers of

different materials. When compared to conventional manufacturing, the cost-

effective 3-D printing method uses innovative printing materials such as

plastic, metal, and more recently glass and wood. In practice, 3-D printing is

used for the production of replacement materials and architectural models as

well as in complex manufacturing and for rapid prototyping.

Robotics Robotics refers to electro-mechanical machines or virtual agents that 

automatically support human activities, acting independently or on instruction 

– often controlled by a computer program. Robotics is used in industrial

manufacturing, medical procedures, and transportation.

Drones Drones are devices and vehicles that move without a human pilot or driver in 

the air, on water, or on land. Drones operate autonomously, remotely via an 

on-board computer, or on a predefined route. They are used for remote 

delivery, infrastructure maintenance, security, or video capture. 

Artificial 

Intelligence 

Artificial intelligence (AI) refers to software algorithms that perform tasks 

that require independent thinking. On the one hand, so-called weak AI 

involves machine learning that focuses on developing programs that teach 

themselves to learn, understand, reason, plan, and act. These can process large 

amounts of data and become increasingly intelligent as more and more data 

are added. Recommendation engines, chatbots, voice and image recognition, 

and translation of foreign languages are examples of weak AI. On the other 

hand, strong AI is a form of AI that has the same intellectual skills as humans, 

or even surpasses them. It does not exist yet. 

(Continued) 
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Table 18 

PwC “Essential Eight” of Digital Technologies (Adapted from Rittmann, Krickl, and 

Kühnis (2019) 

Technology Explanation 

Virtual 

Reality 

Virtual reality is the computer-generated simulation of a 3-D image or a 

complete environment within a defined and closed space. Users or viewers 

can immerse themselves in this artificial world and interact there. Virtual 

reality usually requires additional equipment, such as a helmet, headphones, 

or glasses. It is used for training, virtual tours, prototyping, and design. 

Augmented 

Reality 

Augmented reality is the expansion of the physical world around information 

or imagery through graphical and/or audio overlay to enhance the user 

experience for a task or product. This extension of the real world is achieved 

via additional equipment – such as augmented reality goggles or hologram 

projectors that display this information. Augmented reality is used for data 

visualization, transportation safety, customer satisfaction, and manufacturing 

processes. 

Blockchain Blockchain is a shared database technology that connects consumers and 

suppliers of a transaction directly and anonymously. The resulting online 

network of transaction blocks is managed by several computers – the 

participants of the transaction (decentralized ledger). Before a transaction can 

take place, it must be confirmed from every computer. A blockchain is 

encrypted to ensure the security of the transaction. It is used for supply chain 

traceability, financial processes, identity verification, and digital currencies 

such as Bitcoin. 

2.4.4 Digital transformation in small- to medium-sized enterprises. In his 

dissertation, Botzkowski (2018) made interesting findings about digital 

transformation in the context of SMEs. Overall, the scientific understanding of digital 

transformation in accordance with the understanding of managers in medium-sized 

businesses (Botzkowski, 2018). However, in practice, there is a greater focus on the 

automation of existing processes. The main driver for the digital transformation 



92 

process is triggered by the change in technologies, the market and customer needs, 

and the impulse from top management.  

In the same vein, Rittmann, Krickl, and Kühnis (2019) state that executive 

managers need a comprehensive holistic digital strategy and must invest in their 

digital future. The top management level often decides to transform digitally under 

calculated risks, following proper objectives, such as market or process goals. 

Furthermore, the partial digital transformation of selected business model components 

dominates in SMEs (Botzkowski, 2018). Similarly, Becker, Ulrich, Botzkowski, and 

Eurich (2017) state that a total digital transformation of all business model 

components is unusual for SMEs because it is too resource intensive and because the 

managerial competence to fully understand the influence on the business is missing 

(Gruber, 2019).  

The partial digital transformation of a business model is in accordance with 

the BMI definition used in this dissertation, where BMI is defined when at least one 

component changes (Frankenberger et al., 2013). According to Sia, Soh, and Weill 

(2016) most companies merely “respond to new digital threats or opportunities in an 

ad hoc manner within some organizational functions”, and they thus do not have a 

clear and precise digital strategy in place.  

Based on a small number of studies concentrating on the influence of 

digitalization on SMEs, Gruber (2019) has newly discovered four explanations for 

why digital transformation in SMEs is not evolving rapidly. A first explanation might 

be the specialization small companies are following, which requires less need for 

rapid digital transformation. Second, SMEs are frequently lacking resources and a set 

management vision to completely understand the impact of digital transformation on 
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their businesses. Third, small companies normally follow a steady approach to digital 

transformation compared to large organizations. Finally, digital transformation 

requires considerable investment, which is not easy for SMEs to deploy, since it often 

depends on the financial performance of the company.  

In the same vein, Gassmann et al. (2014) state that in general SMEs have a 

smaller budget for BMI than multinational corporations, even partly neglecting this 

activity. Furthermore, a study by Rittmann et al. (2019) underlines this observation, 

stating that in the next five years, most of the interviewed companies plan to invest 

less than 3% of their innovation budget in digital transformation activities. However, 

through the digital transformation of a business model, the research by Botzkowski 

(2018) acknowledges that the performance of a company can be improved. This is 

also recognized by top management, who see a positive correlation between the 

decision to digitally transform a business model and the success of an organization 

(Botzkowski, 2018). Similarly, Rittmann et al. (2019) found that AI-based solutions 

have the potential to increase the gross domestic product (GDP) by more that 11% in 

Germany until 2030, and worldwide even up to 14%. Artificial intelligence can help 

companies to market higher-quality and more personalized products and services, 

make them more affordable, optimize processes, and save costs. 

2.4.4.1 Small- to medium-sized enterprises in Germany. Small- to medium-

sized enterprises account for 99.5% of the companies in Germany,6 and most of the 

overall economic performance is produced by SMEs (Botzkowski, 2018). However, 

capital market-oriented companies still determine public debate and are the 

foundation for economic theories (Schauf, 2009). Nonetheless, SMEs are recognized 

6  See www.ifm-bonn.org.

http://www.ifm-bonn.org/
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as the basis of a stable and efficient competitive economy. Therefore, since the 70s, 

economic policy makers in countries such as the USA, Germany, and Japan have 

made increased efforts to support those types of companies (Wossidlo, 1993). The 

German SME class is a central element of the social market economy and a decisive 

success factor of the German economic wonder (Botzkowski, 2018). Moreover, SMEs 

are considered to be the driving force of most economies, since they are the main 

actors for employment, innovation, and growth according to the OECD and the 

European Union (Bouwman, Nikou, Molina-Castillo, & de Reuver, 2018; Goeke, 

2008).  

Given the significant overall economic function that SMEs perform, they are 

often the subject of various economic political activities (Berens, Hoegemann, & 

Segbers, 2005). Despite this fact, no common definition of the term SMEs exists in 

literature (Khadjavi, 2005). Gantzel (1962), and Kosmider (1991) identified over 100 

and 200 definitions respectively, some of which deviate greatly. Becker and Ulrich 

(2011) assert that the definitions vary due to the complexity of the construct and that 

the definitions were based on different contextual situations. In the same vein, De 

(2005) acknowledges that SMEs are subject to an extraordinary heterogeneity, which 

makes the establishment of a single definition difficult.  

To define SMEs, theory and practice base their criteria on qualitative and 

quantitative attributes. According to Berens, Hoegemann and Segbers (2005), 

qualitative criteria are used to define the nature of an SME, whereas quantitative 

criteria are set as a demarcation of practical manageability. For the qualitative criteria, 

Pfohl (2013) considers inter alia governance, organizational structure, supply, 

production, sales, R&D, finance, human resource, and logistics to compare SMEs and 
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large corporations. However, some authors (Ulrich, 2011; Waltert, 1999; Wank, 

1994) view the comparison between SMEs and large corporations based on those 

qualitative criteria as problematic, since they are difficult to operationalize. 

Nonetheless, Ebner (2015), through an empiric study, proved that qualitative criteria 

could be consulted. The author delineates them as the economic and legal 

independence of a company, the unit of property, control and management, and the 

people-centeredness of management. Becker and Ulrich (2011) extend those criteria 

and add ownership as well as performance structure. Moreover, quantitative criteria 

can be seen as demarcation features, where the difference between SMEs and other 

company types is based on rigid numerical values (Berens et al., 2005). Those values 

normally includes the headcount, and the revenue per year based on the definition by 

the Institut für Mittelstandsforschung Bonn (IfM), the European Union Commission, 

the German commercial code (Handelsgestzbuch – HGB), and the Europäisches 

Kompetenzzentrum für Angewandte Mittelstandsforschung (EKAM) (Botzkowski, 

2018). Table 19 lists the IfM Bonn’s definitions for SMEs (Günterberg, 2012; Welter, 

Levering, & May-Strobl, 2016).  

Table 19 

SME Definition by IfM Bonn (Adapted from Günterberg, 2012) 

Company Size Employees Revenue/Year 

Smallest Up to nine Up to 2 million 

Small Up to 49 Up to 10 million 

Medium Up to 499 Up to 50 million 

(SME) sum Below 500 Below 50 million 
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2.4.4.2 Small- to medium-sized enterprise studies about digital 

transformation. The following section provides an overview of the studies that 

address digital transformation of SMEs. The studies were extracted from an existing 

database of various consulting companies, institutions, and universities. Furthermore, 

the selection of the studies was based on their accessibility (Saunders et al., 2016), the 

amount of information they were able to provide (Eisenhardt, 1989; Yin, 2009), and 

their characteristics concerning digital transformation of SMEs (Botzkowski, 2018).  

The resulting empirical findings served to collect secondary data about the 

phenomenon (i.e. digital transformation of the business model, thus BMI) and were 

then used for the present research (Franke, 2002). The collection of numerous relevant 

empirical results on a specific question helps the researcher to gain one or more 

insights about this phenomenon, which then can be used accordingly for research and 

practice (Eisend & Kuß, 2017). It is important to note that the majority of the studies 

are practical in nature, since science-based research is still in its infancy (Botzkowski, 

2018).  

The analysis of data based on secondary sources such as studies is known as a 

second-order scientific investigation (Töpfer, 2012), where the data is collected by 

others (Bryman & Bell, 2015). Eisend and Kuß (2016) refer to this as the “analysis of 

analysis”. Saunders et al. (2016) classify secondary data into three different groups: 

document-based data, survey-based data (where the studies for this research can be 

allocated), and data compiled from numerous sources. Furthermore, secondary 

analysis may be based on qualitative (non-numeric) or quantitative (numeric) data 

(Dale, Arber, & Proctor, 1988), and it may involve either raw (little if any processing) 

or compiled data (processed or summarized) (Saunders et al., 2016). Saunders et al. 
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(2016) acknowledge that secondary data can be included in various research 

strategies, for example, in a case study, in experimental research, or in action 

research. According to Dale et al. (1988), the procedure of secondary analysis has 

many advantages, such as cost and time reduction of the research, high-quality data, 

and the opportunity for cross-cultural analysis. On the contrary, the limitations of 

secondary analysis are the lack of familiarity with the dataset, the complexity of the 

data, no control over data quality, and the absence of key variables (Bryman & Bell, 

2015; Saunders et al., 2016).  

As for primary data, secondary data must be viewed with the same caution in 

terms of validity and reliability. For this purpose, Saunders et al. (2016) suggest a 

three stage process: 1) overall suitability of data to RQs and objectives, 2) precise 

suitability of data for analysis, and 3) assessments of cost and benefits. The procedure 

to evaluate potential secondary data does not have to be a straightforward process, as 

the researcher might miss some valuable information.  

The overall suitability of the secondary data (i.e. the selected studies) is 

assured since the studies cover the digital transformation of SMEs (in Germany) and 

their business model. Moreover, the precise suitability of the data, which refers to the 

reliability and the validity of the studies, is guaranteed because all studies explicitly 

describe their respective methods of data collection (including sampling) and analysis. 

Given that the studies are all from well-known organizations or institutions, they are 

likely to be reliable and trustworthy (Saunders et al., 2016). Furthermore, all studies 

can be related not only to the instructing organization, but also to the responsible 

person of the study (except for the study by the Commerzbank). Therefore, it is 
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possible “to obtain additional information through which you can assess the reliability 

of the source” (Saunders et al., 2016). 

In addition, the costs for acquiring the data, which include the time and 

financial aspects, are both less than the benefits they bring. All studies were available 

online free of charge; therefore, the cost spend only refers to the duration (time) of the 

internet search for those studies. Finally, it should be noted that the data were 

compiled in a study, which hence requires more consideration for how these data were 

evaluated and how the results were finally presented (Saunders et al., 2016).  

Next, a brief summary of each study is first presented, followed by a short 

synthesis with the main findings and results, especially with relevance to the research 

context of this dissertation. To obtain an overview of the state of research about the 

digital transformation of SMEs and thus BMI based on digital technologies, 12 

studies were evaluated (Table 20).  

Table 20 

Studies of Digital Transformation in SMEs 

No. Reference Title** 

1 Rittmann, Krickl, and Kühnis 

(2019) 

European Private Business Survey 

2 Bartels and Lösch (2015) Die Digitalisierung im Mittelstand 

3 Commerzbank (2017) Digitalisierung im Mittelstand 

4 Marbler (2018) Digitalisierung im deutschen Mittelstand 

5 Reker and Böhm (2013)* Digitalisierung im Mittelstand 

6 Mohr, Morawiak, Köster, and Saß 

(2017)* 

Die Digitalisierung des deutschen Mittelstands 

7 Zimmermann (2018) KfW-Digitalisierungsbericht Mittelstand 2018 

8 Daheim, Korn, and Wintermann 

(2017) 

Mittelstand in der digitalen Transformation 

(Continued) 
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Table 20 (Continued) 

Studies of Digital Transformation in SMEs 

No. Reference Title** 

9 Saam, Viete, and Schiel (2016) Digitalisierung im Mittelstand: Status Quo, 

aktuelle Entwicklungen und Herausforderungen 

10 Demary, Engels, Röhl, and Rusche 

(2016) 

Digitalisierung und Mittelstand: Eine Metastudie 

11 Lichtblau, Schleiermacher, 

Goecke, and Schützdeller (2018) 

Digitalisierung der KMU in Deutschland 

12 Wrobel and Nicolai (2019) Digitale Innovation im Mittelstand 

* Studies 5 and 6 have a different definition for SMEs; ** see English translation later in text

The quality of the documents are based on the criteria defined by Scott (1990): 

(1) Authenticity – Is the evidence genuine and of unquestionable origin? All studies

are from renowned companies or institutions, mostly in cooperation with universities 

and other research organizations. (2) Credibility – Is the evidence free from error and 

distortion? All studies outlined the used methodology to collect and analyze the data. 

(3) Representativeness – Is the evidence typical of its kind, and, if not, is the extent of

its untypicality known? All studies transmit a common message and have similar 

findings. (3) Meaning – Is the evidence clear and comprehensible? All studies are 

structured in a logical and understandable manner, allowing for a comprehensible 

evaluation of the data. 

Study by Rittmann, Krickl, and Kühnis (2019) 

Title: European Private Business Survey 2019 – Wie mittelständischen 

Unternehmen in Deutschland, Österreich und der Schweiz der Wandel in der neuen 

Normalität gelingt (European Private Business Survey 2019 – How Small- to 

Medium-sized Enterprises in Germany, Austria, and Switzerland succeed with the 
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change to the new normality). Object of investigation/methodology: The objective of 

this study was to provide an overview of the digital trends and the potential they hold 

for SMEs, as well as to initiate a rethinking among SMEs’ top management level. For 

the private business survey, Rittmann et al. (2019) asked 2,443 SMEs (400 of which 

are based in Germany) from 31 countries in Europe (European Union plus 

Switzerland, Norway, and Turkey) with a minimal revenue of 10 million euros a year 

to participate. Main findings: The study found that 59% of German SMEs attach great 

importance to digital transformation. However, many of those companies are only at 

the beginning of their transformation process. This is due to the lack of understanding 

of the implication of digital transformation. The problem is that the companies do not 

have a precise understanding of what digital transformation actually means or 

represents. Most of the interviewed companies associate digital transformation with a 

technical solution to a given problem, and they thus fail to formalize a strategic plan 

for the change. The largest barriers for digital transformation are cyber security, the 

workload of employees, and the attached costs. Small- to medium-sized enterprises 

are opposed to allocate a high budget to investments in digital transformation. This is 

likely due to underestimating the previously mentioned “Essential Eight” (Rittmann et 

al., 2019). Furthermore, the study highlights that top management should define a 

clear and concise action plan for digital transformation. In this context, it is important 

to first evaluate a company’s digital ambition and then assess the status quo of its 

digital capabilities, before defining concrete activities. Those activities should focus 

on sustainable employment decisions, an effective investment strategy, and thoughtful 

handling of the cultural change. Conclusion: The German SMEs (as well as at the 
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European level) are faced with a crucial turnaround. They must adapt to the new 

digital context, which will be the future standard. 

Study by Bartels, and Lösch (2015) 

Title: Die Digitalisierung im Mittelstand (Digitalization in Small- to Medium-

sized Enterprises). Object of investigation/methodology: The objective of the study 

was to collect firsthand data about digital transformation, which can support industrial 

SMEs in their entrepreneurial, strategic, or political activities. On behalf of the 

Bundesverband der Deutschen Industrie e.V. (BDI) and since 2014, in cooperation 

with PwC (PricewaterhouseCoopers GmbH Wirtschaftsprüfungsgesellschaft), the IfM 

Bonn, with the participation of TNS Emnid, developed an online survey. BDI/PwC 

asked 14,460 SMEs to participate in the survey; 914 of those SMEs responded 

between mid-March and mid-June 2015 (6.3% of the total population). Main findings: 

The study revealed that 30% of the interviewed SMEs have reached a high level of 

digital transformation in Germany. However, most of the SMEs (around 50%) 

indicate just a moderate level of digital transformation. Increasing efficiency and 

growth are among the primary goals to transform digitally; however, the companies 

are concerned about cybersecurity. Overall, the German SMEs have recognized the 

potential of digital transformation and use external partners to handle this trend. They 

name the up- and downstream parts of the value chain as the most important partners, 

ignoring mostly universities, research institutions, and digital start-ups. Industrial 

SMEs focus first on digital potential concerning their revenue streams (the value 

capture component of the business model), since the optimization of the production 

process (the value creation component of the business model) by the use of digital 

technologies is time and resource intensive. This indicates that in the near future, not 
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only will companies limit themselves to optimizing sales opportunities, but digital 

transformation will also influence their business models. However, 20% of the 

companies stated that they are missing a digital strategy. Nonetheless, the SMEs see 

several benefits of digital transformation, such as an optimization of work processes 

(83.4%), sales growth (49.2%), product and service innovations (43.7%), and 

development of new markets (38.8%), as well as new business models (28.6%). The 

largest challenge for SMEs in the context of digital transformation is data security 

(73.4%), followed by change in corporate culture (55.3%), availability of the digital 

infrastructure (49.6%), and the lack of know-how (45%). Conclusion: The study 

reveals that the “megatrend” digitalization has reached the SMEs. Apart from vast 

cost advantages and great productivity gains, SMEs also see face challenges 

associated with digital transformation. Nonetheless, the investment volume has 

increased over the years, and companies recognize the potential of digital 

transformation.  

Study by Commerzbank (2017) 

Title: Digitalisierung im Mittelstand (Digitalization in Small- to Medium-sized 

Enterprises). Object of investigation/methodology: The study reveals neither its 

objective nor its methodological approach. Given that the Commerzbank is a large, 

serious, and well-known bank in Germany, the results can be assumed to be valid and 

reliable. The bank has a special department that conducts multiple studies with 

various focuses. Main findings: 88% of the interviewed companies see an opportunity 

in digital transformation, whereas only 9% see a risk, and 3% do not see any kind of 

effect. The potential of digital transformation is associated with much more than the 

technologization of a business; digital transformation is linked to the integration of 
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technologies into new products and business models. The study highlights the 

business model as the central aspect of digital transformation and lists three 

possibilities: 1) incrementally transforming a business model by adding new products 

or services based on digital technologies, 2) digitalizing single components of the 

business model, and 3) creating a new digital business model. The largest challenges 

companies see in their digital transformation is the complexity and speed of 

technological development (52%), the high investment requirement (50%), 

cybersecurity issues (49%), and the missing technical standards (42%). According to 

the study, digital technologies are used for the networking of the value chain (33%), 

administrative optimization (32%), new forms of manufacturing (27%), and new 

business models (19%). Conclusion: Digital technologies enable SMEs to expand 

their activities along the value chain or to cover completely new areas. The study 

revealed that SMEs can optimize their processes and increase productivity through the 

use of digital technologies and ultimately create new business models. 

Study by Marbler (2018) 

Title: Digitalisierung im deutschen Mittelstand (Digitalization in German 

Small- to Medium-sized Enterprises). Object of investigation/methodology: The 

objective of the study was to assess the digital level in German SMEs. It was carried 

out with 2,000 German SMEs that had 30 to 2,000 employees and yearly revenues 

between 20 m. € and 1 bn. €. The survey was conducted via a telephone interview by 

an independent market research institute (Valid Research, Bielefeld) during 

November and December 2017. Main findings: For 60% of the questioned companies, 

digital technologies are a relevant factor, especially in the transportation, traffic, 

provider, and trade industries. Furthermore, digital technologies for a business model 
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are more relevant for companies with a yearly revenue of over 30 m. €. Seventy 

percent of the interviewed organizations particularly see a benefit in the application of 

digital technologies to customer relationships, whereas only 37% see potential for 

Industry 4.0. The greatest barriers to digital transformation are lack of specialized 

staff (20%), lack of know-how (15%), and limited investment capacities (13%). 

Moreover, SMEs are concerned about the following aspects resulting from digital 

transformation: the increased expectations regarding the competence of their 

employees (86%), cybersecurity (78%), new competition (72%), and changes in the 

organizational culture (67%). Therefore, one third of the interviewed companies had 

installed a chief digital officer. Conclusion: The study revealed that 60% of the 

questioned companies see potential in digital technologies for their business models. 

However, major barriers and challenges, such as employee know-how in 

digitalization, investment budget, and the issue of cybersecurity, must be dealt with. 

Study by Reker and Böhm (2013) 

Title: Digitalisierung im Mittelstand (Digitalization in Small- to Medium-sized 

Enterprises). Object of investigation/methodology: The objective of the study was to 

determine whether SMEs take part in the actual development of digital 

transformation, how their business models have to change in this context, and which 

functions in their organizations are most affected by this trend. For this purpose, 41 

case studies were directed, and expert interviews were conducted. Main findings: A 

significant portion of the surveyed organizations (73%) see an emergent trend in 

digital transformation, and 76% thus attest to this trend being of strategic relevance. 

The internal driver of process optimization (76%) and the external driver of customer 

needs (56%) in particular are ideal reasons to advance digital transformation. 



105 

Therefore, 61% of the questioned companies stated that digital transformation is 

already embedded in their corporate strategy. Furthermore, 80% acknowledged that 

they monitor and control digital transformation activities. Interestingly, 59% of the 

companies see the digital transformation of their business models as low, whereas no 

company sees the digital transformation level of its business model as very high (24% 

only as high). Companies are subsequently aware that they are lagging behind in 

terms of the digital transformation of their business models. Furthermore, 41% stated 

that the value capture component of a business model will most certainly change due 

to digital transformation, followed by the value creation component (34%). Moreover, 

the study revealed that the secondary activities of the value chain, and thus the 

activities with the least value-adding potential, are best prepared for the challenges of 

digital transformation, whereas the primary activities, which are essentially 

responsible for value creation, only have an average degree of preparation. 

Conclusion: In summary, 88% of the SMEs see a positive correlation between digital 

transformation and their company’s success. Due to the limited resource base, digital 

transformation can help SMEs to employ existing resources more effectively and 

efficiently and hence help to gain a competitive advantage through flexibility and 

speed. Digital transformation is acknowledged as being a driver for enhanced firm 

performance.  

Study by Mohr, Morawiak, Köster, and Saß (2017) 

Title: Die Digitalisierung des deutschen Mittelstands (The Digitalization of 

German Small- to Medium-sized Enterprises). Object of investigation/methodology: 

The objectives of the study were to uncover the challenges of digital transformation 

for SMEs and to pinpoint which specific strengths those companies could bring into 
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the digital transformation process. The study was based on the analysis of the study 

“Digital Europe” by the McKinsey Global Institute (2016) and an online survey with 

more than 200 participating managers from German SMEs. Main findings: According 

to the study, German SMEs only scoop 10% of their digital potential, which is less 

than the European average (12%). Mohr et al. (2017) quantify the value creation 

potential between 374 and 603 bn. € per year, which accounts for an approximate 1% 

increase in the gross domestic product (GDP) per annum. The results of the study 

indicate that the digital transformation trend has reached the SMEs, but most of them 

are missing clear and structured guidelines to take advantage of the trend for their 

business models. The study acknowledges that while companies recognize the digital 

potential for their business models, they often consider it to be an IT phenomenon 

instead of seizing the opportunities it offers. The study also recognizes that the digital 

transformation process should be promoted by the top management level. Conclusion: 

The German SMEs have all the prerequisites to be successful in the digital future. 

However, they must recognize the potential of digital transformation for their business 

models and act quickly by playing off their strengths. 

Study by Zimmermann (2018) 

Title: KfW-Digitalisierungsbericht Mittelstand 2018 (KfW Digitalization 

Report for Small- to Medium-sized Enterprises 2018). Object of 

investigation/methodology: Every year, Kreditanstalt für Wiederaufbau (KfW) 

conducts a study about SMEs; 9,666 companies participated in the 2018 study, which 

was commissioned to Growth from Knowledge (GfK), and the data was collected in 

the first half of that year. The objective of the study was to analyze the long-term 

structural development of SMEs in the context of digital transformation. Main 
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findings: In 2018, SMEs spend nearly 15 bn. € to transform digitally. Most digital 

transformation projects targeted the company’s environment, followed by its IT 

infrastructure and the building of knowledge. However, many German SMEs do not 

take advantage of the digital potential, though the study acknowledges that recently an 

increasing number of companies are attempting to change digitally. The digital 

transformation of activities, which are directly related to the customers and suppliers, 

are prioritized (56%), whereas the transformation of products or services seems to be 

less important (21%). Around 12% of digitizers come from the manufacturing sector, 

and a further 86% are from the service sector. Conclusion: German SMEs have partly 

recognized the potential of digital transformation and hence drive such projects 

forward. Overall, digital transformation efforts continue to focus on achieving 

efficiency gains and serve less as a means to attract new customer groups or business 

models. 

Study by Daheim, Korn, and Wintermann (2017) 

Title: Mittelstand in der digitalen transformation (Small- to Medium-sized 

Enterprises in the digital transformation). Object of investigation/methodology: The 

objective of the whitepaper was to assess the digital transformation maturity of SMEs. 

The study was based on the results of the 2015 study about digital transformation of 

SMEs, conducted on behalf of the Bertelsmann Stiftung by Kantar TNS 40. Latest 

publications since 2015 were analyzed with the aim of uncovering new findings on 

the effects and challenges caused by digital transformation. In addition, more than 30 

interviews were conducted with executives from German SMEs. Main findings: The 

study offers four propositions: 1) The digital transformation of SMEs is progressing, 

but way too slowly, since only 20% of SMEs have a digital strategy; 2) digital 
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transformation requires a rethink away from industrial-linear production logistics; 3) 

digital transformation should be a top priority with a holistic strategic concept; and 4) 

digital transformation requires and should enable a new workplace and learning 

culture. Eighty percent of the interviewed companies state that digital transformation 

will have a beneficial impact on their business model. Conclusion: The study 

concludes that if SMEs want to be successful in their digital transformation, they 

should start investing manpower and financial resources in the process. The study 

recommends adopting a digital logic by including top management and elaborating a 

digital strategy.  

Study by Saam, Viete, and Schiel (2016) 

Title: Digitalisierung im Mittelstand: Status Quo, Aktuelle Entwicklungen und 

Herausforderungen (Digitalization in Small- to Medium-sized Enterprises: Status 

Quo, Current Developments and Challenges). Object of investigation/methodology: 

The study was commissioned by the Zentrum für Europäische Wirtschaftsforschung; 

Information and Communication Technology (ZEW ICT) and carried out by the 

Institut für angewandte Sozialwissenschaften. Between October 2015 and February 

2016, 2,078 phone interviews were conducted with the objective of assessing the 

dispersion and application of ICT in German SMEs. Moreover, 17 qualitative 

interviews were held with knowledgeable experts to assess the situation of innovative 

first-mover companies in the area of Industry 4.0. Main findings: The study revealed 

that only 20% of the companies can be seen as first movers in the digital 

transformation landscape, whereas most of the companies still have expansion 

potential concerning their digital transformation. Especially when assessing their 

digital strategy, only 20% have formulated clear and precise guidelines. Furthermore, 
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the companies had not invested heavily in digitalization projects, thus suggesting that 

until then, most German SMEs did not engage in digital transformation. The study 

proposes three levels of digital transformation: 1) basic digital data processing (e.g. 

internet access, PC); 2) networked information and communication (e.g. cloud 

computing); and 3) networked products and services (e.g. Apps, Industry 4.0, digital 

business models). Conclusion: Overall, digital transformation is not well recognized 

by the German SMEs. Moreover, it is not ranked high on their agenda due to a lack of 

clear and structured guidelines. 

Study by Demary, Engels, Röhl and Rusche (2016) 

Title: Digitalisierung und Mittelstand: Eine Metastudie (Digitalization and 

Small- to Medium-sized Enterprises: A Meta-study). Object of 

investigation/methodology: The meta study by the Institut der deutschen Wirtschaft 

(IW) – the German Economic Institute – analyzed the results of 46 studies (not older 

than 2013) concerning digital transformation or Industry 4.0. A few studies were 

based on expert interviews, but most of them were grounded on a company survey. 

Main findings: The study notes that to digitalize successfully, the affected company 

requires a certain degree of ICT utilization. To have a lasting impact on business 

models and business processes, companies must think of ICT more as a cross-process 

application than as an insular solution. The meta study revealed that, in general, the 

German SMEs recognized the importance of digital transformation for their business 

models. Although many SMEs are aware of the importance of digital transformation, 

its implementation is only in its infancy. A central point recognized in digital 

transformation is the modification of the value chain. This is also known as Industry 

4.0, which includes the networking of machines, workpieces, and people, where 
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companies see a great opportunity. Conclusion: To conclude, while German SMEs 

have recognized the chances of digital transformation, they have only just begun its 

implementation. Digital transformation shelters many challenges; however, when 

done correctly (i.e. digital strategy, guidelines) it also offers numerous opportunities 

for the implementing companies, such as increases in value creation, in productivity, 

in flexibility, in transparency, and it can hence be seen as a potential for new business 

models. 

Study by Lichtblau, Schleiermacher, Goecke, and Schützdeller (2018) 

Title: Digitalisierung der KMU in Deutschland (Digitalization of Small- to 

Medium-Sized enterprises in Germany). Object of investigation/methodology: The 

study was conducted by IW Consult in cooperation with DATAlovers and bedirect, 

and it was sponsored by Google Germany. The study examined the digital maturity of 

frontrunners and latecomers to determine what exactly differentiates them. Main 

findings: The study revealed that the German SMEs have recognized the strategic 

importance of digital transformation (50%), especially in the context of gaining a 

sustainable competitive advantage. In general, the firms see more opportunities than 

challenges when transforming digitally. However, the digital transformation is still in 

its infancy for SMEs, which can be noticed when compared to large corporations. The 

study exposed that only 20% of the questioned companies transformed digitally (i.e. 

companies that are using data, data models, and algorithms to visualize their processes 

and products). Furthermore, SMEs in Germany generate 15% of their sales and over 

14% of their value creation with digital products, services, or digital components. The 

authors of the study define digital transformation as the continuous virtualization of 

the real world, the networking of people and things, as well as the sharing of 
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knowledge with third parties for the development of new business models. This 

implies two characteristics of digital economies, namely, the costless reproduction 

and the distribution of knowledge, which must be acknowledged in the SMEs’ 

business models. Conclusion: The study concludes that companies see digital 

transformation as an opportunity to create more value and thus to increase their 

revenues in the next five years. Digital transformation is seen as necessity to achieve 

sustainable competitive advantage in a market.  

Study by Wrobel and Nicolai (2019) 

Title: Digitale Innovation im Mittelstand (Digital Innovation in Small- and 

Medium-sized Enterprises). Object of investigation/methodology: The study was 

conducted by the Alexander von Humbolt Institut für Internet und Gesellschaft 

(Institute for Internet and Society) in association with Sirius Minds and with the 

support of the HypoVereinsbank. The study investigated five cases between June and 

November 2018, in which the respective SMEs were highly successful with their 

digital innovation. The objective of the study was to demonstrate that SMEs are also 

successful digital innovators (compared to large corporations), even if this is not well 

known due to the lower amount of attention they receive. Main findings: Through the 

analysis of the five cases, the study found that no standard solution exists for digital 

transformation. Furthermore, digital transformation does not always require the 

German engineering thinking, but instead should be more focused on agility, 

flexibility, speed, and the possibility to learn. Moreover, when transforming digitally, 

the customer should be the focus of the contemplation. Therefore, most digital 

transformation projects of SMEs should be based on specific customer needs and 

should attempt to resolve particular issues. Finally, the early involvement of 
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employees and partnering with start-ups are key considerations for a successful digital 

transformation project. Conclusion: The study revealed that there is no general 

concept or process for digital transformation. Instead, it depends on the company 

itself and the industry in which it is competing 

2.4.5 Discussion of the digital transformation studies for SMEs. The 

above-mentioned studies are quite heterogeneous and concentrate on different focal 

points. This is due to the complexity of digital transformation, where various 

definitions of the term exist – also in the context of SMEs. However, some 

commonalities could also be overserved when comparing the different studies (Table 

21). The opportunities offered by the digital transformation of business models are 

therefore still a topic of future interest for SMEs.  



Table 21

Themes covered by the Different Investigated Studies 

Themes Content/Study PwC BDI/PwC CB EY D McK KfW BMS ZEW ZBW/IW IW C HIIG 

Strategic decision 
Digital strategy x x x x x x x x x x 

Digital transformation x x x x x x x x x x x x 

Barriers 

Credit difficulties x x 

Cybersecurity/data security x x x x x x x x 

Lack of specialized staff/know-how 

(digital literacy) 
x x x x x x x x x x 

Prerequi-sites 

Resource for digital transformation x x x x x x 

Partner for the digital process x x x x x x x x x x 

Corporate cultural change x x x x x x x x x 

Investment in digital transformation x x x x x x x x x x x x 

Transfor-mation 

steps 

Assess current situation x x 

Digital ambition x 

Digital maturity x x x x x x 

Monitoring x 

(Continued) 1
1
3
 



Table 21 (Continued)

Themes covered by the Different Investigated Studies 

Themes Content/Study PwC BDI/PwC CB EY D McK KfW BMS ZEW ZBW/IW IW C HIIG 

Business model 

New (digital) business model x x x x x x x x x x x x 

Component value proposition x x x 

Component value creation x x x x x x x x x 

Component value delivery x 

Component value capture x x x x 

Driver 

Change in external environment x x x x 

Competitiveness x x x x x x x x x 

Digital transformation x x x x x x x 

Activities 

Action plan x x x x 

Structure x x x 

Content x x x x 

Governance x x x x x x x 

PwC=PricewaterhouseCoopers; BDI=Bundesverband deutscher Industrie; CB=Commerzbank; EY=Ernst&Young; D=Deloitte; McK=McKinsey; 

KfW=Kreditanstalt für Wiederaufbau; BMS=Bertelsmann Stiftung; ZEW=Zentrum für Europäische Wirtschaftsforschung; ZBW=Leibniz Information Centre for 

Economics; IW=Institut der deutschen Wirtschaft Köln; IW C=Institut der deutschen Wirtschaft Köln Consult; HIIG=Alexander von Humboldt Institut für Internet 

und Gesellschaft;  1
1
4
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After the findings for each study were described and analyzed, a discussion 

with regard to the following RQ is summarized in the next section: 

SQ2: How does digital transformation affect the business model of SMEs? 

Each study marked the importance of digital transformation for the business 

models of SMEs in order to gain a sustainable competitive advantage. All results of 

the studies indicate that most German SMEs are still at the beginning of their digital 

transformation process, often because the companies do not assign a high priority to 

this undertaking. For example, in the Commerzbank (2017) study, only 18% of the 

4,000 companies are pioneers with digital business models. In the same vein, just 37% 

of the firms questioned by Reker and Böhm (2013) have seen a significant change in 

their business models over the past three years. The main reason for this is the scarcity 

of resources and capabilities that the firms have at their disposal for the digital 

transformation process. Most companies do not even truly know what digital 

transformation means for their business models, and they thus do not see the 

implications for their future competitive position in the market. Therefore, all studies 

generally suggest elaborating a digital strategy to best allocate those resources and to 

detect the missing ones. It should consequently be highest on top-management 

agenda.  

Moreover, the studies often revealed a missing guideline for the strategic 

direction concerning digital transformation. Therefore, a digital strategy is necessary 

and should be a priority for SMEs when confronted with the digital transformation of 
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their business models7 (Schallmo, Williams, & Lohse, 2019). Some studies propose

specific activities, for example sustainable employment decisions, effective 

investment strategies, or handling of cultural change (Rittmann et al., 2019), to guide 

the digital transformation process of business models.  

Developing an action plan is recognized as imperative to successfully adapt a 

business model to the new digital context. A firsthand evaluation of a company’s 

digital ambition and the status quo of its digital capabilities and resources must be 

performed before defining concrete steps. Moreover, a digital strategy should include 

a monitor and control step for digital transformation activities. Furthermore, digital 

transformation should focus on agility, flexibility, speed, and learning effects. To 

cope with the digital transformation, some studies recommend installing a chief 

digital officer. The responsibility and the governance of digital projects should be 

clearly attributed to an individual in charge, preferably someone in the upper 

management level.  

The studies also revealed that companies face some barriers and challenges 

when transforming a business model digitally, such as issues with cybersecurity, the 

changing organizational culture, the lack of employee know-how, and new 

competition. Overall, the studies acknowledge that digital transformation should be 

linked to the business model and the value chain activities, and it should therefore be 

seen as a new value creation and value capture possibility. 

7 See Schallmo, Williams, and Lohse (2019) for the development of an integrated approach to
a digital strategy, including generic options. The authors define a digital strategy as “the strategic form 

of digitization intentions of companies. The short- and mid-term objectives are to create new or to 

maintain competitive advantages. Within the digital strategy, digital technologies and methods are 

applied to products, services, processes, and business models. In order to develop a digital strategy, the 

company and its environment have to be analyzed as a basis for several future scenarios. The digital 

strategy consists of a vison, mission, strategic objectives, strategic success factors, values, and measures” 

(Schallmo, Williams & Lohse, 2019, p. 2/3). 
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Furthermore, the analysis of the studies revealed that most SMEs recognize 

digital transformation as an opportunity for their business models. In the same vein, 

research conducted by Kay, Nielen, and Schröder (2019) acknowledges the potential 

of digital transformation for SMEs’ business models in Germany. They further found, 

as the analysis of the study revealed, that those SMEs seek help from outside the firm 

in the form of external experts or collaboration projects with other companies; this is 

also mirrored in their greater willingness to invest in digital projects. The authors 

relate those types of behavior to an organization’s strategic entrepreneurship approach 

theory, where they describe how extant SMEs handle possibly disruptive 

developments (Kay et al., 2019) (see Section 2.3.3). Another point the authors 

touched on is the alteration in competitiveness that the technological change entails 

for a business model. Kay et al. (2019) admit that it would be difficult for a firm to 

survive in the market if it does not adopt or reinvent its current business model in light 

of the digital context.  

Several other studies about the digital transformation of business models in 

large-scale enterprises revealed that a roadmap for the process is necessary (Buxmann 

& Zillmannm, 2016; Fitzgerald et al., 2013; Gutsche, 2013; Hoberg, Krcmar, Oswald, 

& Welz, 2015; Stoll & Buhse, 2016). The need for a roadmap for digital 

transformation can also be transferred to the BMI process of SMEs. According to the 

study by Hoberg et al. (2015), less than one third of the interviewed large companies 

had a roadmap for their digital transformation. The recommendation is to opt for an 

implementation-supportive roadmap to successfully accomplish the transformation. In 

academic literature, several authors have also highlighted the need for a roadmap 

when it comes to the digital transformation of business models (Botzkowski, 2018; 
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De Reuver et al., 2013; Schallmo & Rusnjak, 2017). Botzkowski (2018) proposes six 

steps for the digital transformation roadmap of business models (see Section 2.4.2). 

Important to note here is that the proposed roadmap by Botzkowski (2018) is not 

founded on the technology roadmapping concept. The aim of this dissertation, 

however, is to base the structure or architecture and the development of the BMI-R 

approach on the technology roadmap and roadmapping literature.  

2.5 Technology Roadmap and Roadmapping 

Roadmapping in general is used as an approach to support the development, 

communication, and implementation of technology and business strategy, and it is 

considered to be a future-oriented planning system. Technology roadmapping is 

defined as a technique that is not only supportive in the capacity of technology 

management and planning, but also helpful for exploring and communicating the 

dynamic link between technological resources, organizational objectives, and the 

changing environment (Beeton, Phaal, & Probert, 2008; Moehrle, Isenmann, & Phaal, 

2013; Phaal, Farrukh, & Probert, 2013b). To shed some light on the definition of the 

terms “roadmap” and “roadmapping,” the following statement by Moehrle et al. 

(2013) is useful:  

[A] roadmap is nothing less than a graphical representation of technologies,

often relating objects like products or competencies and the connections that 

have evolved between them in the course of time. The activities required in 

generating and updating this kind of representation are referred [to] as 

technology roadmapping.  
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The approach is considered to be highly flexible and thus, can be used for 

different aims (Kerr, Phaal, & Thams, 2017; Phaal et al., 2003). To date, roadmapping 

has been widely applied in industry (Barker & Smith, 1995; Groenveld, 1997; 

Willyard & McClees, 1987). The roadmapping concept uses time-based structures, 

which are represented in a graphical way. In contrast to most management tools, 

roadmapping did not originate from scientific theory but was developed from 

operational practice. It differs from project management due to its fast and 

knowledge-oriented applicability for all employee groups dealing with future 

planning. 

2.5.1 Definition of roadmap and roadmapping. Phaal et al. (2004) 

recognize that a variety of roadmapping approaches and tools exists and that, by 

analyzing the different approaches, common elements could be identified. Their 

definition for technology roadmapping is as follows: “a structured (and often 

graphical) means for exploring and communicating the relationships between 

evolving and developing markets, products and technologies over time” (Phaal et al., 

2004).  

Before moving on, it is important to separate the term roadmap from the term 

roadmapping. While a roadmap is the graphical representation of objects, such as 

markets, technologies, products or resources, and their relationships over time, 

roadmapping refers to all activities that are necessary to create and update a roadmap. 

In the same vein, Kappel (2001) argues that roadmapping deals with constantly 

changing factors over time, such as products, technologies, and markets. The different 

proposed approaches to roadmapping by academics still lack empirical validation. For 

example, Strauss and Radnor (2004) combine scenario planning and roadmapping in 
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their approach to be used in unstable environments. In contrast, Fenwick, Daim, and 

Gerdsri (2009) include marketing and decision methodologies in their approach, 

which covers assessment, market analysis, services or products, technology needed 

for solutions, and roadmap links. Moreover, Gindy, Morcos, Cerit, and Hodgson 

(2008) propose a strategic technology alignment roadmapping approach, comprised of 

strategic business drivers, supportive software, product strategy, technology strategy, 

R&D strategy, and market analysis. According to De Reuver et al. (2013), there is no 

commonly accepted methodological approach to conceive a roadmap, since the 

methods used for roadmapping are distinct and derive from many diverse fields. The 

different approaches are seldom supported by strong pragmatic evidence and are more 

than often based on experience in action research (Machate, 2006; Phaal, Farrukh, 

Mitchell, & Probert, 2003).  

Two different perspectives of roadmaps exist: one considers roadmaps from 

the company view, whereas the other concentrates on the multi-organizational view. 

The first perspective not only deals with the integration of technology development 

within business planning, but also explores the impact of recent technologies and 

market developments. The multi-organizational perspective, on the other hand, deals 

with the assessment of the environmental landscape, its threats, and opportunities “for 

a particular group of stakeholders in a technology or application area” (Phaal et al., 

2004). This is coherent with the level of use for roadmaps proposed by Lee and Park 

(2005), who distinguish between industry and corporate level roadmaps. At the 

industry level, a roadmap helps to forecast technological future trends (Kappel, 2001), 

and at the corporate level, a roadmap is used as a visualization tool to explore, 
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communicate, and uncover connections between markets, products, and technologies 

over time (McCarthy, Haley, & Dixon, 2001; McCarthy, 2003). 

2.5.2 Characteristics of roadmaps. Although roadmaps may vary from one 

industry to another and from one company to another, common general characteristics 

have been identified. Those characteristics are introduced next (Kerr et al., 2017a; 

Phaal, Farrukh, & Probert, 2001; Phaal et al., 2004; Phaal, Farrukh, & Probert, 2005; 

Phaal & Muller, 2009): 

1. Apart from its product and technology planning origins, roadmapping also

supports business strategy and planning. For each company, a roadmap needs

to be adopted and is thus particular to its specific environment.

2. The process of designing a roadmap brings employees from different

departments together, hence providing an opportunity to share information and

views. It helps to consider a problem from a holistic approach and builds a

common understanding about strategic orientation. Therefore, the benefits of

roadmapping can be assessed from the process itself rather than from the final

roadmap.

3. Roadmaps are often represented in a graphical way, which is a powerful

communication mechanism. However, supportive documentation is still

needed.

4. Roadmaps are often represented by multiple layers, “reflecting the integration

of technology, product and commercial perspectives in the firm, including

internal and external sources and supporting communication across functional

boundaries in the organization” (Phaal et al., 2004).
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5. A roadmap considers the factor time. This is important for two reasons: first

for ensuring that the different layers (technological, product, service, business,

and market developments) are matched effectively, and second for

demonstrating the dynamic and changing nature of technological and business

environments. Roadmaps provide a means of projecting a migration path

between the actual state of a business (for each layer), and the long-term

vision, together with the connection between the layers, in a form that is

adaptable enough to be revised over time.

6. While software can support the application of a roadmap, on its own it does

not deliver a sufficient roadmap, since it needs to be aligned with the human

aspect of roadmapping.

7. Creating a roadmap favors knowledge sharing and helps a company to create a

common vision.

According to Phaal et al. (2004), the concept of a roadmap and “the 

roadmapping process can provide a means for enhancing an organization’s ‘radar,’ in 

terms of extending planning horizon, together with identifying and assessing possible 

threats and opportunities in the business environment.” Apart from the traditional 

application of roadmaps, novel areas to roadmapping, such as new product 

development processes (Petrick & Echols, 2004), knowledge management (Brown & 

O’Hare, 2001), virtual innovation (Rinne, 2004), disruptive technologies (Kostoff, 

Boylan, & Simons, 2004; Walsh, 2004), and business models (De Reuver et al., 2013; 

Schaller et al., 2018), have been discovered, demonstrating the highly flexible and 

customizable potential of the roadmapping concept 
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2.5.3 Classification of roadmaps. A general roadmap has a multi-layered and 

time-based format (Lee & Park, 2005; Phaal et al., 2003; Phaal & Muller, 2008) 

(Figure 10). However, many diverse types of roadmaps have been developed (Abe et 

al., 2009; De Reuver et al., 2013; Farrukh et al., 2001; Phaal, Farrukh, & Probert, 

2003; Schaller et al., 2018), thus leading to classification attempts by numerous 

authors. 

 Figure 10 

Generic Roadmap (Source: Phaal et al., 2010) 

Sandia National Laboratories (Garcia & Bray, 1997) classified roadmaps into 

three distinctive types: product technology roadmaps, issue-oriented roadmaps, and 

emerging technology roadmaps. Furthermore, Albright and Schaller (1998), in a 

technology roadmap workshop, categorized roadmaps into science and technology 

roadmaps, industry roadmaps, corporate or product technology roadmaps, and product 

or portfolio management roadmaps.  
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Later, Albright and Kappel (2003) defined the following four sections that 

should be considered in order to construct roadmaps: market, product, technology, 

and action plan. In those four sections, roadmap templates are introduced, consisting 

of product evolution, product roadmaps, technology roadmaps, risk roadmaps, and 

action strategy. Moreover, Kappel (2001) describes a roadmap taxonomy based on 

purpose and emphasis: science technology roadmaps, product technology roadmaps, 

industry roadmaps, and product roadmaps. Lee and Park (2005) propose eight 

standardized roadmaps for product and technology: product family maps, product 

driver maps, product planning maps, product evolution roadmaps, technology 

portfolio maps, technology position maps, technology prospect roadmaps, and 

technology trend roadmaps. Furthermore, through an analysis of 40 roadmaps, Phaal 

et al. (2003) discovered 16 different types of roadmaps. The first group of eight have 

been identified in terms of intended purpose (i.e. product planning, service capability 

planning, strategic planning, long-range planning, knowledge asset planning, program 

planning, and process planning), whereas the second group of eight relate to the 

graphical format (i.e. multiple layers, bars, tables, graphs, pictorial representations, 

flow charts, single layer, and text) (Phaal, Farrukh, & Probert, 2001; Phaal et al., 

2003).  

The strategic planning purpose roadmap is appropriate for general strategic 

questions; it helps to evaluate the different opportunities or threats that a company 

faces. This type of roadmap usually incorporates the development of a vision of the 

future business, including the markets, products, technologies, skills, and culture, 

among other things. By comparing the future business with the current state, gaps can 
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be identified, and corrective strategic actions can be explored to close those gaps, 

making this type of roadmap highly suitable for the BMI process.  

Multiple layers are the most common format of a technology roadmap. This 

format consists of a number of layers such as technology, product, and market (Phaal, 

Farrukh, & Probert, 2005), but it can also include an action plan or resources 

(Albright & Kappel, 2003). According to Phaal et al. (2003), this type of “roadmap 

allows the evolution within each layer to be explored, together with the interlayer 

dependencies, facilitating the integration of technology into products, services and 

business systems”.  

The broadness of roadmap types may be recognized by the lack of clear and 

structured standards in forming them (Kerr et al., 2017; Lee & Park, 2005). The 

different types highlight the need for a common approach to their construction. 

Furthermore, companies can use the approach for different situations, such as a one-

off basis, or opt to take roadmapping forward in order to form a significant part of 

their strategy and planning processes. Despite the fact that roadmaps are used for a 

variety of purposes with different forms (Phaal et al., 2004), they normally intend to 

apprehend a high-level, synthesized, and integrated view of strategic decisions in a 

simple, pictorial representation (Phaal et al., 2007) 

The advantages of roadmaps are manifold. On the one hand, they link 

technology to business needs (McCarthy, 2003); on the other hand, they offer a 

flexible tool in terms of their architectural structure as well as their construction 

process (Lee & Park, 2005; Phaal et al., 2004), thus making their application 

interesting in various contexts. Those advantages increase the popularity of roadmaps, 

and their application can be observed in governments as well as in industrial consortia 
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to support sector-level foresight initiatives (Kostoff & Schaller, 2001; McCarthy, 

2003).  

Vatananan and Gerdsri (2010) recognize benefits on the individual and 

organizational levels. On the individual level, the authors report advantages to the 

communication area. Given the visual nature of roadmaps, the approach is considered 

as a communication medium (Phaal, Farrukh, & Probert, 2007; Phaal, Simonse, & 

Den Ouden, 2008; Vatananan & Gerdsri, 2010). On the organizational level, the 

advantages are identified for the integration of processes and policies (Kameoka, 

Yokoo, & Kuwahara, 2004; Probert & Shehabuddeen, 1999) and the development of 

external as well as internal connections (Albright & Kappel, 2003; Garcia & Bray, 

1997; Groenveld, 1997, 2007; Kameoka et al., 2004). Links can be built between 

departments and between business units within the same company, or they can even 

surpass the organizational boundaries to external entities such as suppliers, customers, 

markets, partners, or competitors. Overall, a roadmap ensures that gaps in a plan are 

identified and furthermore that those gaps can be overcome in the future. It also 

serves as a guideline for teams, directing them to identify and act on occurrences that 

necessitate a change of direction. 

2.6 Confirmation of the Research Gap. 

In academic research, a rise in interest in BMI can be observed, whereas in 

practice, organizations display limited abilities to initiate BMI. According to 

Chesbrough (2010), a possible reason for the absence of innovation is that firms do 

not have the correct approaches as they do for product or process innovation 

(Gassmann et al., 2014). Despite the process representation by scholars, innovating 

business models does not emerge as a common process in practice. This is mainly due 
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to an absence of recommendations and methods in the academic literature, leaving 

firms unaware of how to start the process of BMI (Venkatraman & Henderson, 2008). 

Moreover, the renewal of a business model in response to external changes or 

disruptions (Casadesus-Masanell & Ricart, 2010; Doz & Kosonen, 2010) and the way 

in which a business model transforms over time and adapts to evolving ecosystems 

(Markides, 2008; Pohle & Chapman, 2006) still remain poorly understood. According 

to De Reuver et al. (2013), a “transition to a new business model raises several 

practical and strategic issues, such as how to replace an existing value proposition 

with a new one, when to acquire new resources and capabilities, and when to start 

new partnerships”. A detailed representation of these issues is missing in most of the 

current BMI process literature (Schneider & Spieth, 2013). To date, only a limited 

number of studies have focused on concrete activities and recommendations for the 

process of BMI (Bucherer, 2010; De Reuver et al., 2013; Stampfl, 2016; Wirtz et al., 

2016). Practitioners are missing clear and structured approaches regarding how to 

move from idea development to implemented business solutions in terms of business 

models, especially in the digital context (Mohr et al., 2017). The process can be 

observed as being rarely structured, time intensive, and often without a clear outcome 

(Halecker, 2016). Furthermore, a systematic assessment of what exactly is required 

for BMI, along with concrete concepts and guidance about how to innovate a business 

model, is limited (Bucherer et al., 2012; Kim & Min, 2015; Markides, 2008) and was 

recognized as an avenue for future research (Bock et al., 2012; Kim & Min, 2015; 

Schneider & Spieth, 2013; Spieth, Schneckenberg, & Ricart, 2014).  

Therefore, the aim of this dissertation is to close the literature gap and to 

propose a BMI approach by integrating it into a roadmap, which helps to map out 
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concrete goals and activities based on a timeline, especially to assess digital 

technologies that might have an impact on the business model. In a roadmap, future 

developments in a specific field are predicted by the systematic collection and 

bundling of experts’ knowledge and by coordinating different opinions and 

expectations in group dynamic processes, which might also be relevant for the digital 

transformation of a business model.  
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CHAPTER 3 

APPROACH DEVELOPMENT 

The approach of roadmapping has already been known for the last 30 years 

(Phaal et al., 2004; Willyard & McClees, 1987), with most roadmaps focusing on 

technology development. Hedman and Kalling (2003) have also attributed the 

roadmapping approach to strategic planning and strategic development. According to 

the business model literature (Chesbrough & Rosenbloom, 2002; Osterwalder & 

Pigneur, 2010), most business model thinking focuses on the strategic level, while 

integrating the roadmapping approach would link this concept to the more operational 

and tactical level. This connection is essential to decode a business model into a 

practical planning approach. 

The intentions for combining the business model and the roadmap approach 

are manifold. Given the holistic, flexible, and systemic nature of the generic roadmap 

architecture, there is no inherent reason that a business model cannot be included in a 

roadmap, as shown by Phaal et al. (2005) in Figure 11 for other related management 

tools. No other tool has been acknowledged that shares the integrative potential that a 

roadmap offers; a roadmap can address the common issue of incompatible and 

opposing strategy and innovation tools (Phaal et al., 2005). Given that the roadmap 

approach can be referred to as a "dynamic systems framework" (Phaal et al., 2005) 

that proposes an architecture within which the development of a system can be 

mapped (Phaal, Farrukh, & Probert, 2007), the concept seems to offer a promising 

structure for the digital transformation of a business model. 
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Figure 11 

Roadmapping Framework Combined with Other Strategic Planning Tools (Source: 

Phaal et al., 2005) 

Johnson et al. (2008) have stated that to "see past the borders of what is and 

into the land of new, companies need a roadmap". A reason identified in the literature 

is that strategic "planning and innovation processes need to accelerate and be more 

agile to respond to this world, and research is needed to develop suitable approaches" 

(Phaal et al., 2008). First attempts by innovation scholars have demonstrated that the 

roadmap concept can help with the BMI process (Abe et al., 2009; De Reuver et al., 

2013; Toro-Jarrín, Ponce-Jaramillo, & Güemes-Castorena, 2016). Kaplan (2012) has 

already acknowledged that "progress on the big-system issues of our time will require 

a roadmap and manageable platforms for business model and system-level 

experimentation and change".  
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According to Cosner et al. (2007) and Phaal, Farrukh, and Probert (2007), the 

roadmap is useful for innovation and business strategy in general. In this context, 

Phaal et al. (2008) have referred to a "next generation" approach to roadmapping, also 

known as the "innovation roadmapping method". Innovation roadmapping is an 

integrated innovation planning method to support the start of the business creation 

process. It incorporates activities such as concept creation and validation, product 

planning, technology planning, and competence planning (Phaal et al., 2008). Phaal et 

al. (2008) have also observed the increased use of roadmapping to support strategic 

decisions and innovation projects. This finding is congruent with earlier work by 

Phaal et al. (2004), who reported that the roadmap structure suits numerous strategic 

and innovation contexts (e.g. BMI, where the environment is dynamic and uncertain) 

(Strauss & Radnor, 2004).  

Kappel (2001) has argued that roadmapping deals with continually changing 

factors over time, such as products, technologies, and markets. This also applies to the 

BMI process, during which consistently changing external conditions such as a new 

technology (Chesbrough, 2010), influence internal aspects of the firm (Amit & Zott, 

2010). A company thus must repeatedly review the actual business model to assess 

the fit with the external environment. Since the roadmapping approach is flexible 

(Phaal et al., 2008) and customizable (Kerr et al., 2017; Lee & Park, 2005; Phaal et 

al., 2008), the concept can be tailored to fit the BMI process.  

Furthermore, roadmapping aims at developing a competitive advantage for 

sustainable growth by predicting changes regarding the industry, market, and 

technology (Phaal et al., 2003; Vatananan & Gerdsri, 2010, 2012), which is notably 

also of high relevance for starting the BMI process (Chesbrough, 2010; Chesbrough 
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& Rosenbloom, 2002; Johnson et al., 2008; Stampfl, 2016). Innovation in one 

component of the business model often also leads to adaptation of the other business 

model components; thus, BMI can be labeled as a system-wide transformation 

(Sorescu et al., 2011). Innovation in the different components might sometimes be 

hard to track, and an overview with all the relevant information is necessary to 

synchronize the whole business model. In general, the BMI process includes handling 

quantitative information, such as information on market conditions, future trends, and 

rising technologies (Stampfl, 2016). Such information can be visualized with a 

roadmap. In summary, the characteristics that support roadmaps' application in BMI 

are the following: 

1. Roadmapping offers an insightful theory and practice-oriented approach to

strategic innovation (e.g. BMI process) (Moehrle et al., 2013).

2. It identifies major market changes, key demand areas, and problem areas to

highlight the need to innovate the business model (Phaal et al., 2004)

3. It provides a holistic, integrated, and interdisciplinary view (focusing on

technology and innovation) and is thus a planning-oriented concept for

managing complex innovation endeavors such as BMI (Phaal, Farrukh, &

Probert, 2003; Phaal et al., 2004)

4. Roadmapping allows organizations to find a way to planned innovations,

rather than randomly generated innovations, which are limited to mere

imitation and further development of existing success paths (Machate, 2006).

De Reuver et al. (2013) investigated the adaptation of roadmapping to the 

business model concept and coined the term "business model roadmapping." The 

underlying idea is to outline the change from a current business model to a desired 



133 

business model. De Reuver et al. (2013) have proposed a roadmap8 "that describe[s]

the intermediate steps to realize a new business models." Schallmo et al. (2017) and 

Botzkowski (2018) have suggested respective roadmaps for the digital transformation 

of business models. However, their approaches are not grounded in the roadmap 

literature; rather, the term "roadmap" is used in a commonsense manner. The 

approach of Abe et al. (2009) integrates business model design and strategic 

roadmapping in a practical way, by including steps such as visioning and planning 

business scenarios. Toro-Jarrín et al. (2016) have proposed a method for the 

integration of the building process of the business model canvas and the technology 

roadmap. Their approach helps to envision future business models and to align a 

strategic innovation project with company objectives. The approach differentiates 

itself from the developed approach in that it does not represent the business model 

and the roadmap in one tool, but instead provides a process approach view on how to 

combine both of them.  

3.1 The Business Model Innovation Roadmap Approach 

The literature strongly suggests the visualization of the BMI process. Research 

on innovation projects has demonstrated that artefacts such as the four-box framework 

of Johnson et al. (2008), or the business model canvas of Osterwalder and Pigneur 

(2010) are often used (Whyte, Ewenstein, Hales, & Tidd, 2007) and might also 

account for collaboration and team work (Eppler et al., 2011).  

The architecture of a roadmap can take various forms depending on its 

intended purpose. According to Phaal and Muller (2009), the "architecture (structure) 

8 De Reuver et al. (2013) separated the terms "road" and "map."
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of the roadmap must be configured to suit the focus and scope of the issue being 

addressed." The authors have defined two key elements of the roadmap architecture: 

1. Timeframe: ranging from short- and medium-term perspectives to long-term

perspectives

2. Layer (and sub-layers): comprising various levels of detail (e.g. market,

trends, product, technology)

The relationships between the layers and elements can be shown by linkages 

in the form of arrows (Phaal & Muller, 2009). Therefore, in the development of the 

roadmapping process, the architecture of the roadmap, including the structure of the 

layers and the planning horizon, is determined (i.e. the coordinate system of the 

roadmap). The selection of the layers generally depends on the structure of the 

company itself. In most cases, the market layer is hidden with classic technology 

roadmapping approaches. Combining the BMI process and roadmapping in the BMI-

R enables an organization to integrate the two concepts of "technology push" and 

"market pull" in one approach (Abe, 2013). The business model represents the 

technology-push side, while roadmapping focuses on the market-pull side. 

3.1.1 Process models in general. Before developing the BMI-R approach, the 

section first provides an overview of how a process in general is conceptualized in 

organizational research. Van de Ven (1992) has proposed guidelines on how to study 

such processes. As highlighted by Van de Ven (1992) and Sminia (2009), one must 

choose a distinct process definition before selecting the applicable research approach. 

The authors propose three main definitions for processes: 

1. a category of concepts that refer to activities of individuals or organizations,
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2. a logic used to explain a causal relationship in variance theory, or

3. a sequence of events that describe how things change over time.

This doctoral dissertation employs the third definition, since this view best fits

how an organization develops, changes, and adapts over time (Table 22). 

Table 22 

Process Definitions (Source: Van de Ven, 1992; Sminia, 2009) 

Definition Description Process 

Observation 

Example 

1. A logic used

to explain a

causal

relationship

in variance

theory

Input-process-output 

model  

Process logic explains a 

causal relationship 

between observed inputs 

(independent variables) 

and outcomes (dependent 

variables) in a variance 

theory (Pettigrew, 1997)  

Not directly 

Process story or 

logic is used to 

explain why an 

independent 

(input) variable 

exerts a causal 

influence on a 

dependent 

(outcome) variable 

Why leads an 

increase in 

organization size to 

an increase in 

structural 

differentiation at 

decreasing rates? 

2. A category of

concepts that

refers to

activities of

individuals

or

organizations

Category of concepts of 

individual and 

organizational actions (e.g. 

communication frequency, 

workflows, decision taking 

techniques) distinguished 

from other categories 

(e.g. structure, 

performance) 

Process concepts are 

operationalized as 

constructs and measured as 

fixed entities 

Not directly 

Process constructs 

are defined as 

attributes of fixed 

entities  

Measuring only if 

and not how 

change occurs 

How do strategy 

making processes 

influence executive 

understanding of 

cause-effect 

relationships 

involving the firm 

and its 

environment? 

(Continued) 
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Table 22 (Continued)

Process Definitions (Source: Van de Ven, 1992; Sminia, 2009) 

Definition Description Process 

Observation 

Example 

3. A sequence

of events that

describes

how things

change over

time

Development perspective 

Focus on the sequence of 

incidents, activities, and 

stages that unfold over 

the duration of a central 

subject’s existence 

Identification of specific 

events that lead to an 

outcome 

Explicit and 

direct observation 

of a process 

This type is able to 

describe and 

account for how 

some entity or 

issue develops and 

changes over time 

(Mohr, 1982) 

Analysis of 

strategic planning 

models, analysis of 

organization 

development 

models 

The interest group “process models for operational application development” 

of the German informatics society (German: Vorgehensmodelle für die betriebliche 

Anwendungsentwicklung ”WI-VM” der Gesellschaft für Infomatik e.V.) has 

introduced a classification scheme of process models (Bucherer, 2010). According to 

that scheme, the merged approach of a roadmap and a business model for the 

innovation process of digital transformation can be cataloged as in Table 23 

(concerned features highlighted in grey): 



Table 23 

Classification of the Process Model for the BMI-R (Adapted from Bucherer, 2010) 

Configuration 

level 

Meta-meta 

model 
Meta-model Framework 

Reference 

model 

Method 

collection 

Method 

family 

Process 

model 

Process model 

pool 

Sub-model 
Systems 

development 

Project 

management 

Configura-tion 

management 

Perfor-

mance model 

Business 

management 

Quality 

model 

Improvement 

model 

Product 

model 

Product 

model 

Life-cycle 

phase 
Corporate strategy IT strategy 

Project 

planning 

Functional 

concept 

Technical 

design 

Imple-

mentation 
Operation Decomposition 

Design 

objects 

Systems 

general 
World models 

Economic 

systems 
Social systems 

Business 

systems 

Technical 

systems 
IT systems Software 

Industry 

focus 
Industry 

Merchandise 

management 
Service Finance 

Public 

administration 
Military General 

Type of 

formalization 
Verbal Formal Graphical Quasi-real Physical 

Formal Article Scientific work Handbook Textbook CD Webpage 

13
7
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The BMI-R is situated on the configuration level as a process model since the 

approach includes a limited choice of methods and is not intended to be extendible. 

The aim is to sustain the innovation of the business model by structuring tasks and 

activities throughout the project. Furthermore, it provides a fixed time plan, divided 

into short-, medium-, and long-term milestones, thus covering the sub-model of 

project management. Since the time dimension is considered in the BMI-R, the BMI 

process becomes more dynamic, an element missing in most BMI approaches in the 

literature. The lifecycle phase covered by the approach is allocated to the corporate 

strategy since digital transformation is a strategic orientation for the company. The 

objective of the BMI-R is to support the design of a new business model, and it hence 

covers the design objective business system. All kinds of industries are intended to be 

covered by the approach, thus giving it a general focus. The representation is in a 

graphical format, with supporting verbal descriptions within the course of the present 

scientific work.  

When developing a process model, some criteria have to be fulfilled in order 

to qualify it as such. The International Organization of Standardization (ISO) has 

defined “quality” as “the entirety of features of a unit under observation in regard to 

its suitability to fulfill defined and given requirements” (ISO, 1994, p. 33). Since the 

aim of this research project is to provide guidance on how to structurally innovate a 

business model in practice, the goal of the approach is to be applicable in a real-life 

case. In the literature, frameworks such as the business model canvas have often been 

criticized because of their limited support to creativity. Therefore, the right balance 

between control and creativity must be establish for the BMI-R (Jacobsen, Ng, & 

Spence, 2006). In addition, the approach has to be understandable to be of value to 
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the company applying it. Moreover, since the cost focus is highly relevant in practice, 

the economic value generated by the use of the approach must be positive, which 

means that the benefits must outweigh the costs. As a last requirement, the approach 

should show some adaptability since BMI should be a continuous process involving 

quickly changing external events and internal circumstances, each requiring a 

different course of action.  

Furthermore, the architecture of the roadmap needs to be developed with the 

right level of granularity (Phaal & Muller, 2009). In the same vein, Bucherer (2010) 

has recognized the unlike degree of formalization across diverse models; some are 

limited to the activities of the process, and others are represented with more details 

such as roles and methods. On the one hand, too many layers can make the roadmap 

too complicated and thus poorly suited for day-to-day business. On the other hand, 

too few layers can result in difficulty to organize all the captured information (Phaal 

& Muller, 2009).  

3.1.2 Development process of a roadmap. Based on the various application 

possibilities of a roadmap, many processes have been proposed for their development 

(Moehrle et al., 2013). The process of developing a roadmap (i.e. "roadmapping") is 

market-driven, technology-driven, or a combination of both. According to Moehrle et 

al. (2013, p. 90), the difference is that technology-driven "process models enable 

exploitation opportunities to be explored, while market-oriented approaches help to 

ensure that appropriate technological capabilities are available." Key development 

process models for roadmaps are 1) the fast-start approach (Phaal, Farrukh, Mitchell, 

& Probert, 2003), 2) overall concepts (Schuh, Wemhöner, & Orilski, 2013), 3) 

scenarios (Geschka & Hahnenwald, 2013), 4) theory of inventive problem solving 
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(commonly shortened as the Russian abbreviation TRIZ) (Moehrle, 2013), 5) the 

Delphi technique (Kanama, 2013), and 6) innovation support (Abe, 2013). Moehrle et 

al. (2013) have distinguished between exploratory oriented process models and goal 

directed approaches. The former is characterized by the identification and 

development of further opportunities. In contrast, process models that are goal 

directed ensure strategic planning that is more meticulous. Both orientation forms are 

important for the BMI process (Table 24). 

Table 24 

Process Models for the Development of a Roadmap 

Authors Process Model Drivers Orientation Suitable for 

BMI 

Phaal, Farrukh, 

and Probert 

(2013a)  

Fast-start Market Exploratory 

and goal 

directed 

 

Schuh et al. 

(2013) 

Overall concepts Technology Goal directed 

Geschka and 

Hahnenwald 

(2013) 

Scenarios Market Exploratory 

Moehrle (2013) TRIZ Technology Exploratory 

Kanama (2013) Delphi Market and 

technology 

Exploratory 

and goal 

directed 

 

Abe (2013) Innovation 

support 

Market Goal directed 

Therefore, the chosen process development model for the BMI-R was the 

“fast-start” approach (Phaal, Farrukh, Mitchell, et al., 2003) in combination with the 

Delphi technique (Kanama, 2013) since both approaches combine the two orientation 

types (exploratory and goal directed). The Delphi survey was used to validate the 
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overall architecture of the BMI-R and the structure of the individual layers (see 

Section 5.1). The fast-start approach was integrated into the action research 

component project (see Section 5.2). In general, the fast-start process is based on 

multifunctional workshops with two main approaches, the S-Plan and the T-Plan 

(Phaal et al., 2007; Phaal et al., 2013a). This process for development is 

recommended for application at the product and business levels to encourage 

innovation and strategy (Moehrle et al., 2013), making it thus highly relevant for the 

BMI-R approach.  

Reviewing both approaches for a fast-start roadmapping process revealed that 

the S-Plan method is more suited for the BMI-R. According to Phaal et al. (2013a), 

this approach "has the capacity for covering a very broad scope (typically business, 

corporate or sector levels), rapidly capturing perspectives, identifying and prioritizing 

key topics for exploration and action planning". In the following, the main arguments 

for the application of this approach are summarized: 

• The S-Plan is "designed to support general strategic appraisal, and the

identification and exploration of new strategic, innovation, and business

opportunities" (Phaal et al., 2007).

• The S-Plan is especially suitable for the front end of strategy and innovation

processes (Oliveira & Rozenfeld, 2010), which applies to BMI (Bucherer,

2010; Halecker, 2016).

• The S-plan supports the development of business processes (Phaal et al.,

2013a), such as when a company wants to innovate its business model.

• The S-Plan approach can be adapted to the specific organizational conditions

(Kerr et al., 2017), which is particular necessary for BMI.
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• The architecture of the roadmap and the structure of the respective layers are

developed prior to the workshops, which was the case for the BMI-R in this

study.

The S-Plan method is often situated as a precursor to the more standardized T-

Plan method, which is applied if the organization decides to map out a more detailed 

plan (Phaal et al., 2007). While developing a roadmap with one of the fast-start 

methods, participants should bear in mind that a finished roadmap is not the main 

goal, but rather the understanding of the value of the process in itself (Phaal, Farrukh, 

& Probert, 2003). 

3.1.3 Features and principles of roadmap. The overall architecture of the 

BMI-R is derived from the literature about roadmapping and roadmaps (Kerr et al., 

2017a; Lee, Phaal, & Lee, 2011; Phaal et al., 2007; Phaal, Farrukh, & Probert, 2003; 

Phaal et al., 2004, 2005, 2008; Phaal & Muller, 2009; Vinayavekhin & Phaal, 2019). 

Regarding their approach, Phaal et al. (2008) have defined some main features for the 

next-generation roadmap "that enable the roadmapping approach to support front-end 

strategy and innovation, to explore, create, and shape options and opportunities". The 

main features of the architecture of the BMI-R approach are visualization, a one-page 

view, time, integration, a multiple stakeholder perspective, people, and customization. 

Visualization is a main aspect of roadmapping (Phaal, Farrukh, & Probert, 

2003; Phaal et al., 2008) and business models (Johnson, 2010; Osterwalder & 

Pigneur, 2010; Rappa, 2001). Therefore, the BMI-R is represented with a visual tool, 

which can also support communication. According to Stampfl (2016), "it does not 

come as a surprise that a visual tool is needed to explain assumptions and 

interdependencies regarding particular business model elements at the stage of 
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delivery". The visualization should not exceed a one-page view, thus making it more 

simple to update and, especially, "enabling the process to be more agile, enabling the 

roadmaps to keep pace with the rapidly changing business situation" (Phaal et al., 

2008). The one-page view is in line with one of the key principles for developing 

industry-relevant management tools, according to Kerr, Farrukh, Phaal, and Probert 

(2013). The authors have reported that the visual representation of a tool can 

influence users' willingness to apply it.  

Time is also a fundamental dimension and must be represented to look into the 

future for the purpose of helping to build consensus on the route forward. The time 

dimension makes the approach dynamic, an element missing for most other BMI 

process approaches, which are too static (Bucherer, 2010; Demil & Lecocq, 2010; 

Stampfl, 2016). In particular, it is valuable to know what to do next and when (Phaal 

et al., 2008). The possibility of future representation in the roadmap fits the BMI 

process since future aspects such as digital technologies (Schallmo et al., 2017; Wirtz, 

2016) can be considered and matched on a timeline to innovate the business model in 

the right direction. In general, Phaal and Muller (2009) have recommended a 

timeframe of approximately 10 years and have suggested including five broad time 

horizons in the roadmap representation (Figure 14):  

1. The past (and current situation): For this time horizon, the organization

assesses main influences and events that have led to the current situation

and identify key points for the future.

2. Short-term: This time horizon is normally based on a one-year span. It is

an important first step toward the desired future state and thus needs to be

planed carefully "as it will be transformed into tangible plans and actions
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that will be committed to if change is to be effected" (Phaal & Muller, 

2009). 

3. Medium-term: Normally, this horizon is three years, with directions and

options supporting the short-term decisions and plans.

4. Long-term: This time horizon is typically based on a 10-year timeframe.

The long-term horizon highlights the main uncertainties and scenarios, as

well as long-term influences related to technology, business, and the

market environment. It fulfills the purpose of a "radar," detecting signals

that might affect current decisions.

5. Vision: This time horizon represents the organization's aspirations and

addresses the path of the organization, including its mission. The "aspiration

can then be translated into firmer, quantified goals, targets and milestones

in the short-, medium-, and long-term, creating 'stepping stones' that lead

from the current situation to the desired future state" (Phaal & Muller, 2009).

Different measures can be associated with the individual time horizons 

(Machate, 2006) (Figure 12). Roadmapping is the only method that is used for a 

short-term observation period as well as in the medium- to long-term (Phaal et al., 

2004). Thereby, the roadmap is the only system that can be used with a forecast range 

from 1 to 25 years. 
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Figure 12 

Time Horizon and Respective Possible Measures (Adapted from Machate, 2006) 

The results of roadmapping are always seen in the qualitative range of the 

short- to long-term analysis. The objective of the BMI-R is to arrange and represent 

various interconnected views on the development of business, offering a framework 

to enhance understanding and communication. The approach ensures the development 

path from the current state to the desired future state and specifies to the firm which 

steps it must take to reach this state. To be sure of the correct linkages, one can 

execute a completeness and consistency analysis (Machate, 2006). If a development 

path is independent from the other ones in the roadmap, it should be deleted from the 

roadmap due to irrelevance. 

The integration of the BMI-R approach into core business processes is vital to 

have an impact on decisions and budgets. Since the BMI-R can be classified as a 

broader roadmap relating to strategy and innovation (instead of a product roadmap, 

which is more specific), the perspectives of different stakeholders are particularly 
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important. In developing the roadmap, people – not software – should be the main 

focus. Workshops (S-Plan method), where people interact and share ideas, are 

necessary to develop the BMI-R.  

Customization is normally required to adapt the specific roadmap structure 

and process to fit the particular objective (Phaal et al., 2008). However, Lee and Park 

(2005) have highlighted that the individual development of a roadmap is not 

straightforward and might involve challenges due to the specific needs of the 

organization and its environment. To design a customized roadmap, Phaal et al. 

(2008) have suggested general guiding principles (i.e. scope, context, stakeholder, 

architecture, process, alignment, and preparation), which were followed for the BMI-

R (Table 25). Those guidelines help to develop an appropriate roadmap structure for 

the BMI process and should serve as orientation help.  

Table 25 

Roadmap Principles Applied to the Development of the BMI-R 

Roadmap 

Principles 

Applied to the research 

Scope BMI 

Context Digital transformation of the business model 

Architecture 3 layers with 5-time horizons 

Process S-Plan

Alignment With daily business activities 

Stakeholder Participants of the workshop 

Preparation Collecting as much information as possible prior to the workshop 

Scope represents the specific business need that must be precisely formulated: 

"The context and scope must also be clearly understood; the unit-of-analysis 

(granularity) can range from components in complex products to platforms, business 
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units, corporations and entire industrial sectors and fields of science" (Phaal et al., 

2008). The business and innovation context, such as the innovation type (incremental 

or radical), will influence the structure of the roadmap. Therefore, available 

information must be retrieved externally from the environment (e.g. markets and 

trends) and matched with the internal information of the organization. In designing a 

roadmap, ownership and participation (stakeholders) are key success factors. It is 

essential to create a sense of urgency and to clarify that the input from various 

individuals will benefit the whole design process. The roadmap architecture should 

be specifically elaborated to match the problem. The main "strategic questions and 

knowledge perspective provide a generic framework that can be adapted to fit the 

particular application, by defining appropriate timeframes and layers (and sub-

layers)" (Phaal et al., 2008). As for the architecture, the roadmapping process needs to 

match the specific context being addressed. Issues of how the roadmap can be linked 

to other business processes (alignment); other management tools, such as scenario 

planning and portfolio methods; organizational structures; and information systems 

(Van Eijnatten & Simonse, 1999) need to be considered. Before starting to design a 

roadmap, one should collect any information or assumptions to guarantee a solid basis 

(preparation). 

3.2 Environment, Layers and Steps of the BMI-R 

The evaluation of BMI activities with the roadmap approach promotes the 

comparison of future requirements with given alternatives. The BMI-R approach 

determines when particular resources and capabilities must be available and allocates 

them where they are needed to further develop the business. Kay, Nielen, and 

Schröder (2019) have stated that "future trends [are] a promising way for established 
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SMEs to seek for new business opportunities," especially given "a rapidly changing 

business environment due to the ongoing digitization". The authors have pinpointed 

that SMEs should assess their environment to capitalize on new technologies and 

evaluate their possible impact for the current business model. 

The business model components were configured as sub-layers within a 

broader roadmap architecture, providing context for the BMI view. The BMI-R, as 

shown in the simple template in Figure 13, aligns the transformation objectives with 

the activities required to achieve them. With the time dimension explicit, it is possible 

to consider the development, change, evolution, disruption, convergence, and 

transformation of the environment and the current business model. The integrated 

roadmap should be used to support synthesis and planning as a guideline for the 

strategic BMI project. Since the time dimension is missing in all business model 

representations, the BMI-R helps to envision a future business model in the short-, 

mid-, and long-term, while considering for different points in time the digital 

technology advancements and their possible impact on the business model. Based on 

studies about digital transformation of SMEs (see Section 2.4.4), an evaluation of the 

digital ambitions of the firm and an assessment of the status quo regarding digital 

capabilities and resources must be made before defining concrete steps. This is in line 

with Kreutzer (2017), who has stated that companies first need to determine how far 

they have progressed on the road to becoming a digital business. Then, those 

companies need to determine how much change they still have ahead of them and 

which combinations of technologies they can best employ to reach their objectives. In 

the next section, the business environment is defined, followed by a description of the 

respective layers of the BMI-R. 
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Figure 13 

Simple Visual Representation of the BMI-R 

3.2.1 Business environment. The environment of a business is often referred 

to an "ecosystem" (Moore, 1993), an essential concept in biology and earth science. 

"Ecosystem" is defined in the online Encyclopaedia Britannica (2020) as a "complex 

of living organisms, their physical environment, and all their interrelationships in a 

particular unit of space." Moore (1996) first introduced the term in business to 

interpret the reality of firms. He has suggested replacing the term "industry" with 

"business ecosystem," which refers to an economic community of cooperating 

organizations and individuals (Zott & Amit, 2010).  

"Digital ecosystem" has been associated with different meanings in research. 

Selander, Henfridsson, and Svahn (2013) have highlighted the organizational network 

characteristic by describing it as "a collective of firms that [are] inter-linked by a 

common interest in the prosperity of a digital technology for materializing their own 

product or service innovation." On the other hand, Kallinikos, Aaltonen, and Marton 

(2013) see the digital ecosystem from a broader perspective in which "digital objects 

are embedded in shifting interdependencies with other entities." While De Reuver, 

Sørensen, and Basole (2017) have linked digital ecosystems to a sociotechnical 
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system of actors centered on a digital platform, Skog, Wimelius, and Sandberg (2018) 

have detached the term from a specific technology and attributed to a digital 

ecosystem the following characteristics: 1) consists of complex and dynamic webs of 

interdependent sociotechnical elements, 2) spans beyond industry boundaries to 

include heterogenous actors and technologies, 3) frequently overlays wider 

ecosystems that sustain universal purposes, and 4) denotes a hierarchical structure in 

which the impact of an actor on others increases with its centrality. 

Demil and Lecocq (2010) have acknowledged that the environment has the 

potential to influence a business model and that the impact on each component "may 

ultimately affect the volumes and structures of costs and products." To assess the 

influence of digital technologies on a business and its distinctive business model 

components, one must evaluate the business environment. The literature lacks 

common sets of business environment constructs and measures, which results in 

discrepancies regarding what the environment is and how to assess it (Frishammar, 

2006; Stampfl, 2016), especially for business model environments (Sharfman & 

Dean, 1991). Several authors (e.g. Osterwalder & Pigneur, 2010; Schallmo, 2013; 

Stampfl, 2016; Wirtz, 2016; zu Knyphausen-Aufseß & Zollenkop, 2011) have aimed 

at closing the gap between business model design9 and the environment (Demil &

Lecocq, 2010; Teece, 2010; Zott & Amit, 2007) (Table 26).  

9 Design is the same as innovation in this context.
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Table 26 

Comparison of Business Environment Representations for BMI 

Respective 

Category 

Stampfl 

(2016) 

zu 

Knyphausen-

Aufseß and 

Zollenkop 

(2011) 

Schallmo 

(2013) 

Wirtz 

(2010) 

Osterwalder 

and Pigneur 

(2010) 

1 Interface 

layer 

Corporate layer Micro 

layer 

Field 

analysis 

Macro-

economic 

forces 

2 Asset layer Competitive 

layer 

Macro 

layer 

Industry and 

market 

analysis 

Key trends 

3 Forces layer Competitive 

analysis 

Industry forces 

4 Market layer Market forces 

5 Society layer 

Stampfl (2016) has rightfully acknowledged that a novel business model must 

fit the new environmental conditions. This has also been confirmed by an IBM study 

(2006), which noted that any "business model is not absolute but must adapt to 

environmental change". Zott and Amit (2007) see environmental conditions as a key 

intermediary for the link between BMI and the performance of an organization. The 

literature recognizes a structured and well-defined approach for monitoring business 

environments as an essential process supporting organizational adaptation (Chi, 

Kilduff, & Gargeya, 2009; Hagen, Haile, & Maghrabi, 2003; Hambrick, 1982; 

Jennings & Lumpkin, 1992; Osterwalder & Pigneur, 2010). A structured approach for 

supporting the organizational adaptation is required due to the greater uncertainty 

(e.g. technology innovations), the disruptive market conditions (e.g. economic 

turmoil, radical new value proposition), and the increasing complexity of the 

economic setting (e.g. networked business models). According to Jennings and 
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Lumpkin (1992), for an organization to adapt to its environment, scanning is a first 

link in the chain of perceptions and actions. Choo (1999) has defined environmental 

scanning as the analysis of information from each "sector of the external environment 

that can help management to plan for the organization's future. Scanning covers not 

only competitors, suppliers and customers, but also includes technology, economic 

conditions, political and regulatory environment, and social and demographic trends." 

The environmental scanning process (e.g. weak signal detection) fits well into a 

roadmap since a roadmap can fulfill the aim of forecasting changes related to the 

industry, market, and technologies over time to meet customer needs10 (Phaal,

Farrukh, & Probert, 2003; Vatananan & Gerdsri, 2010, 2012). 

When implementing the BMI-R approach, one must assess the environment 

and hence the initial situation of the company, and Osterwalder and Pigneur (2010) 

have proposed taking the following factors into account: macro-economic forces, key 

trends, industry forces, and market forces. Those categories can be assessed with 

several tools. Phaal, Farrukh, and Probert (2005) have proposed common strategic 

planning tools to evaluate the environment of a roadmap, such as a political, 

economic, social, technological, ecological, and legal (PESTEL) analysis; strength, 

weakness, opportunities, threats (SWOT) analysis; five forces analysis; market 

analysis; or scenario planning (see also Bucherer, 2010; Osterwalder & Pigneur, 

2010; Porter, 1980). 

10 The concept of roadmap and the roadmapping process has been acknowledge to "provide

a means for enhancing an organization's 'radar', in terms of extending planning horizon, together

with identifying and assessing possible threats and opportunities in the business environment" (Phaal 

et al. 2004, p. 6). 
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3.2.2 Top layer. The digital technologies layer of the BMI-R structure 

explicitly encompasses existing and emerging digital technologies, which can have a 

direct influence on the business model. The top layer is linked “to the trends and 

drivers that govern the overall goals or purpose associated with the roadmapping 

activity” (Phaal & Muller, 2009). Bogers, Sund, and Vallarroel (2015) have 

acknowledged that the change in the external environment, especially changes of a 

technological nature, is important to observe. Heikkila and Heikkila (2017) have 

argued that digital transformation gives SMEs new possibilities of doing business. 

The introduction and application of digital technologies have the potential to generate 

growth in the industries in which they are used (Schallmo & Rusnjak, 2017). The 

reason is that those technologies allow novel possibilities regarding how processes or 

operations take place. Digital technologies create new markets in which new revenue 

streams can be generated (Hölzle, Schoder, Spiri, & Götz, 2017), and thus those 

technological developments will have a profound impact on businesses, economies, 

and societies in the near future (Hölzle et al., 2017).  

Digital technologies represent equal opportunities for companies if they rely 

on these technologies. However, digital technologies can also represent risks when 

companies do not recognize their relevance for their own business and do not act 

quickly enough to implement them. These technologies might influence the business 

model and thus need to be assessed and analyzed to determine their influence on each 

business model component. Recognizing the business model’s opportunities or threats 

of new technologies introduced in the market allows a company to react by realigning 

its products or services, processes, skills, logical forms of profit, and value network 

relationships. According to Kay et al. (2019), "established SMEs' need to observe and 
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analyze their business environment to identify new relevant technologies." The 

authors have highlighted that "SMEs observing and evaluating relevant new trends 

and technological developments are more likely to belong to the group of strategic 

entrepreneurs" (Kay et al., 2019) (see section 2.3.3).  

For the top layer only the digital technologies are considered since these 

technologies currently have the largest disruptive potential for an industry and a 

quickly evolving character (Brynjolfsson & McAffee, 2014). Digital trends affect 

each industry differently, at a different grade, and at a different pace. Therefore, a 

company in a specific industry needs to recognize those trends early and to start 

integrating them into the business model in a timely manner (Botzkowski, 2018). 

Here, it is essential not only to examine one's own market, but also to get a glimpse of 

other markets and to see how digital technologies have been integrated, how they 

have evolved, and how they have affected the overall industry logic (Osterwalder & 

Pigneur, 2010). Some digital technologies might represent a threat to the current 

business model, but others might produce interesting opportunities for the company 

(Stampfl, 2016). To gain an overview of  digital technologies that might affect a 

business, one can consult Gartner's hype cycle model (Fenn, Raskino, & Burton, 

2013, Kreutzer, 2017, (Steinert & Leifer, 2010). 

3.2.3 Middle layer. The middle layer typically "relates to the tangible systems 

that need to be developed to respond to the trends and drivers (top layer)" (Phaal & 

Muller, 2009). The tangible system can take different forms, such as a product, 

service, or even business model. It is the body that is subject to the influence of the 

top layer and that can be redirected through the bottom layer. For the BMI-R 

approach, the middle layer represents the various components of the business model.  
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According to Stampfl (2016), the business model canvas "is very supportive, 

but not sufficient for business model design." The author has stated that additional 

artefacts need to be integrated to build a new business model that meets market 

requirements (Stampfl, 2016). Therefore, an extensive analysis of the different 

business model frameworks and their underlying components was undertaken in this 

study to determine which components should be integrated in the BMI-R. Siggelkow 

(2002) has noted that "the advantage of an ex ante specification of core elements is 

that changes in these elements can be measured consistently across firms". In the 

literature, business models are often represented through a component-oriented 

framework (Wirtz et al., 2016), which helps in assessing the basis of this concept. The 

majority of authors have focused on a minimum of components (Hamel, 2001; 

Johnson, 2010; Johnson et al., 2008; Lehmann-Ortega & Schoettl, 2005; Voelpel et 

al., 2004); however, other authors have adopted a more comprehensive and broad 

point of view (Hedman & Kalling, 2003; Osterwalder & Pigneur, 2010; Osterwalder 

et al., 2005; Wirtz et al., 2016; Yin, 2004). Business model representations with only 

a small number of components usually combine several elements under one 

component. According to Wirtz et al. (2016), the literature highlights the need to 

specify relevant business model components to develop a clear understanding. Table 

27 summarizes the major business model frameworks and their respective 

components, which indicate that the range of abstraction is substantial, showing the 

unanimity concerning the business models representation. 



Table 27 

Overview of Business Model Components by Author 

Components/ 

Author 
Strategy Resources Network Customers 

Value 

Proposition 
Revenues 

Service 

Provision 
Procurement Finances 

Hamel (2001) Core 

strategy, 

strategic 

resources 

Value 

network 

Customer 

interface 

Mahadevan 

(2000) 

Logic 

stream 

Value 

stream 

Revenue 

streams 

Wirtz (2000) Combinatio

n of 

production 

factors for 

strategy 

implementat

ion 

Core 

competencies 

& core 

Assets 

Market & 

customer 

segmentatio

n 

Service offer 

& value 

proposition 

Systematizat

ion of 

revenue 

forms 

Combinatio

n & 

transformati

on of goods 

& services 

Production 

factors & 

suppliers 

Financing 

& 

refinancin

g 

Linder and 

Cantrell 

(2000) 

Organizatio

nal form 

Internet-

enabled 

commerce 

relationship 

Channel 

model 

Value 

proposition 

Pricing 

model, 

revenue 

model 

(Continued) 

15
6



Table 27 (Continued) 

Overview of Business Model Components by Author 

Components/ 

Author 
Strategy Resources Network Customers 

Value 

Proposition 
Revenues 

Service 

Provision 
Procurement Finances 

Peterovic et 

al. (2001) 

Resource 

model, 

production 

model 

Customer 

relations 

model 

Value 

model, 

market 

model 

Revenue 

model 

Capital 

model 

Weil and 

Vitale (2001) 
Strategic 

objectives, 

success 

factors 

Core 

competencies

, 

IT 

infrastructure 

Customer 

segments, 

channels 

Value 

proposition 

Revenue 

sources 

Chesbrough 

and 

Rosenbloom 

(2002) 

Competitive 

strategy 

Internal value 

chains 

structure 

Value 

network 

Target 

markets, 

Value 

proposition 

Cost 

structure & 

profit 

model 

Dubosson-

Torbay et al. 

(2001) 

Infrastructur

e and 

network of 

partners 

Customer 

relationship 

Financial 

aspect 

(Continued) 

15
7



Table 27 (Continued) 

Overview of Business Model Components by Author 

Components/ 

Author 
Strategy Resources Network Customers 

Value 

Proposition 
Revenues 

Service 

Provision 
Procurement Finances 

Hedman and 

Kalling 

(2003) 

Managerial 

and 

organization

al, 

longitudinal 

process 

component 

Resources Customers 
Competitors, 

offering 

Activities & 

organization 

Factor & 

production 

input suppliers 

Afuah (2004) 
Positions Resources 

Industry 

factors 
Activities Costs 

Voelpel et al. 

(2004) 

Leadership 

capabilities 

Value 

network 

(re)configur

a-tion for

the value

creation

Customer 

value 

proposition 

15
8
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In addition to the central component of the value proposition, a business 

model tries to describe value creation, value delivery, and value capture, which are 

main elements for a business. Based on various statements in the literature, the four 

components are captured in most of the above-mentioned representations and thus 

characterize the structure of a business model (Richardson, 2008), although only in a 

holistic and simple way. Based on this, the level of abstraction of the four components 

in a business model representation is not too high, leaving room for creativity. 

Therefore, the four components of value proposition, value creation, value delivery, 

and value capture (Richardson, 2008) are proposed for the middle layer of the BMI-

R.  

3.2.3.1 Value proposition. Given that the global economy has changed the 

traditional equilibrium between customers and suppliers, companies need to rethink 

their value proposition. In simple terms, the value proposition represents the value in 

the offer of the firm (Demil & Lecocq, 2010; Doganova & Eyquem-Renault, 2009; 

Magretta, 2002; Teece, 2010). In many industries, the supply-side-driven logic of the 

industrial era is no longer viable (Teece, 2010). The reason is due to new 

communications and computing technologies, as well as the establishment of open 

global trading regimes (Zott et al., 2011). All of this gives the customer more choices 

but also forces firms to be more customer-centric, "especially since technology has 

evolved to allow the lower cost provision of information and customer solutions" 

(Teece, 2010). Through the business model, the value proposition needs to be 

compelling to customers and achieve advantageous cost and risk structures. 

Moreover, the value proposition triggers significant value capture mechanism for the 

business. It answers the key question of what value the company creates for 
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customers but also partners (Osterwalder & Pigneur, 2010). A successful value 

proposition must be superior to that of competitors and also fulfill the expectations of 

customers to attain a sustainable competitive advantage (Sirmon, Hitt, & Ireland, 

2007). Osterwalder and Pigneur (2010) have subdivided the value proposition into 

quantitative value (e.g. a specific price or a cost decrease) and qualitative value (e.g. 

exclusive design or a higher-quality product/service). Johnson et al. (2008) have often 

referred, when talking about the value proposition, to getting a "job done" for the 

customer: the value proposition should take into account the perspective of the 

customer and be able to resolve a problem in a specific situation. 

3.2.3.2 Value creation. A business model is a conceptual model that expresses 

the logic of a company and delivers data and other indications that reveal how a firm 

creates value for its customers (Zott et al., 2011). In general, value creation 

incorporates all activities within an organization that are essential to create the value 

proposition. According to Amit and Zott (2001), the business model depicts “the 

content, structure, and governance of transactions designed so as to create value 

through the exploitation of business opportunities”. The rise of the internet in the mid-

1990s provided firms with the potential to experiment with new value creation 

mechanisms (Zott et al., 2011). Value creation not only represents economic value but 

can also signify, for example, social value (Seelos & Mair, 2007; Thompson & 

MacMillan, 2010); thus, the term can refer to various forms of value. As Zott et al. 

(2011) have stated, value creation mechanisms normally "go beyond the value that 

can be created through Schumpeterian innovation, the (re)configuration of the value 

chain (Porter, 1985), the formation of strategic networks among firms, or the 

exploitation of firms' specific core competencies". Value creation is also about the 
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underlying mechanism (i.e. production) that creates that value (Demil & Lecocq, 

2010; Doganova & Eyquem-Renault, 2009; Morris et al., 2005; Teece, 2010). It 

describes the interaction among resources, capabilities, and processes in a firm and 

how these elements are aligned and designed to produce a satisfying outcome for the 

customer (Osterwalder et al., 2005). 

3.2.3.3 Value delivery. The value delivery component of a business model is 

concerned with how value is delivered and to whom. It describes the customer 

segments in which the company wants to capture value. To capture value in those 

segments, the company must define the channels through which value is delivered to 

customers (Schindler, 2014). An often-cited tool to describe the delivery system is 

Porter's (1985) value chain. In the value chain, companies have the possibility of 

outsourcing parts of the value delivery system. Schindler (2014), drawing on 

Richardson (2008), has stated that "the value delivering is closely related to the value 

creation and also to the value proposition as it has to be ensured that the offer is 

delivered to the customer in the right way."  

3.2.3.4 Value capture. Due to new ecosystems (e.g. digital ecosystems), a 

company's focus should lie not only on how to address customer needs more 

successfully but also how to capture value from offering novel products or services. 

In short, value capture is about how the organization earns money. Therefore, it is 

crucial to implement a well-developed business model to produce revenues and 

ensure profit margins. The value capture element breaks down into two other 

elements in terms of costs (value creation) and revenue (value proposition) 

(Doganova & Eyquem-Renault, 2009; Richardson, 2008; Teece, 2010). Often referred 

to in the literature, the revenue model describes the revenue streams a company can 
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build on (Zollenkop, 2006). The cost structure is directly influenced by the design of 

the value proposition (i.e. how much effort are invested in the value creation process). 

Figure 14 illustrates the relationships among the components of the business 

model representation. This business model framework was selected to be integrated in 

the BMI-R approach. 

Figure 14 

Relationships Among the Value Proposition, Value Capture, Value Delivery, and Value 

Creation (Adapted from Richardson, 2008) 

The above-mentioned components of a business model are related to 

Osterwalder and Pigneur's (2010) popular business model canvas (Table 28). 

Osterwalder et al.'s (2005) literature review developed the four-pillar framework from 

which the nine building blocks of the business model canvas emerged.  
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Table 28 

Comparison of Own Components and the Nine Business Model Building Blocks 

Own 

Components 

Pillar 

Business 

Model 

Canvas 

Business 

Model 

Building 

Blocks 

Description 

Value 

proposition 
Product 

Value 

proposition 

Gives an overall view of a company’s 

bundle of products and services 

Value 

delivering 

Customer 

interface 

Target 

customer 

Describes the segments of customers a 

company wants to offer value to 

Distribution 

channel 

Describes the various means of the 

company to contact its customers 

Relationship 

Explains the kinds of links a company has 

established between itself and its different 

customer segments 

Value 

creation 

Infrastructure 

management 

Value 

configuration 

Describes the arrangement of activities and 

resources 

Core 

competency 

Outlines the competencies necessary to 

execute the company’s business model 

Partner 

network 

Portrays the network of cooperative 

agreements with other companies necessary 

to efficiently offer and commercialize value 

Value 

capture 

Financial 

aspects 

Cost 

structure 

Summarizes the monetary consequences of 

the means employed in the business model 

Revenue 

model 

Describes how a company makes money 

through a variety of revenue flows 

3.2.4 Bottom layer. Albright and Kappel (2003) have defined four layers that 

need to be considered to construct a roadmap: the market, product, technology, and 

action plan. Since Albright and Kappel (2003) have mentioned the action plan, the 

last layer – activities – represents the actions that can be performed to alter the 

business model components. According to De Reuver et al. (2013), the "translation to 

the activity level can be made by asking the question: what activity needs to be 

executed in order to enable the desired business model changes?" Activities could be 
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partnership formation, the attraction of investments, or technology development (De 

Reuver et al., 2013). Those activities can impact a business model component in three 

ways: (1) content, (2) structure, and (3) governance (Zott & Amit, 2010). Depending 

on external and internal factors, specific activities should be carried out to produce the 

necessary changes.  

3.2.4.1 The activity system perspective. The activities layer is modelled on 

work by Zott and Amit (2010), who introduced the activity system perspective for a 

business model. The authors based their business model representation on the activity 

theory (Blackler, 1995). According to Zott and Amit (2010), an "activity in a focal 

firm's business model can be viewed as the engagement of human, physical and/or 

capital resources of any party to the business model to serve a specific purpose toward 

the fulfillment of the overall objective". In other words, the activity system 

perspective sees a firm's business model as a system of independent activities (Zott & 

Amit, 2010). The activity system considers the main problematic of a business model, 

namely, how a firm conducts business and how it delivers value to stakeholders. Amit 

and Zott (2012) have defined design elements (content, structure, governance) and 

design themes (novelty, lock-in, complementarities, and efficiency) for the activity 

system of a business model. In the context of this dissertation, only the design 

elements are considered for the bottom layer since they represent the activities to be 

performed. The three elements of content, structure, and governance have, however, a 

somewhat different meaning than in the representation by Zott and Amit (2010), 

where the design elements refer to a company's business model. In the context of the 

initially proposed BMI-R, the three categories should be seen as the activities to 

innovate a business model.  
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According to Amit and Zott (2012), the business model concept in itself must 

be understood as an activity system with connections to the environment, which can 

include suppliers, customers, and partners. Altering one business model activity will 

have consequences for other activities and thus may require changes in those 

activities (Amit & Zott, 2001; Zott & Amit, 2007, 2010). The definition of an activity 

system is consistent with Osterwalder and Pigneur's (2010) perception of the business 

model concept: The authors have stated that the business model represents the 

architecture of a firm. Potentials for change and innovation in the business model can 

be discovered in the design elements by depicting how activities may be linked or 

how new activities may influence existing ones. The three initially proposed activity 

categories are content, structure, and governance. 

3.2.4.2 Content, structure, and governance. “Content” addresses the 

substance of the business model, which needs to change to fit internal and external 

requirements. Securing and developing novel resources, subsequently aligning the 

resource portfolio, bundling resources, and leveraging capabilities can lead to a 

sustainable competitive advantage (Hitt et al., 2001).  

The “structure” of a business model component refers to the internal 

relationship of its activities and to its external links with other business model 

components or the environment. External networks can help the organization to find 

new sources of knowledge creation. Therefore, enlarging its external network is an 

appropriate strategy for an SME to acquire new human and social capital. Such 

networks include relationships with customers, suppliers, and competitors, among 

others, and allow SMEs to gain access to complementary and hence advantageous 
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resources (Brunswicker & Vanhaverbeke, 2015; Gronum, Verreynne, & Kastelle, 

2012; Hitt et al., 2001).  

"Governance" refers to a change of the individual in charge of a particular 

activity in the designated component. The governance can be related to a person, a 

business unit or department, or even a whole organization. De Reuver et al. (2013) 

have acknowledged that "it makes sense to embed business model roadmapping in the 

organization by assigning a responsible person". Based on studies about the digital 

transformation of SMEs, the responsibility for and governance of digital projects 

should be clearly attributed to an individual in charge, preferably someone at the top 

management level. However, Botzkowski (2018) has observed that employees do not 

take responsibilities for the process of digitally transforming the business model. 

Therefore, Tannou and Westerman (2012) have proposed introducing digital 

governance to counteract this problem. Governance is necessary to control and 

regulate a business model and is known in the business model literature as the guiding 

principles or rules (Amit & Zott, 2010; Halecker, 2016; Morris et al., 2005). 

3.2.5 Steps of the BMI-R approach. The following steps are proposed by 

the researcher while using the BMI-R approach11:

1. Evaluate: In the first step, the corporate (micro) and competitive (macro)

environment is evaluated, and potential future trends are investigated and

continuously monitored (e.g. digital technologies). The analysis of the

environment through tools such as PESTEL, Porter's five forces, and SWOT

analyses allow the organization to assess the initial situation of the business

and to determine the status quo. The screening and incorporation of digital

11 The numbers in the BMI-R representation (Figure 15) are the following steps
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technologies are part of the top layer. This is important since through digital 

transformation, the industry logic can change and thus disrupt the business 

model. The disruption not only is based on new digital technologies per se but 

also can be manifested through an innovative business model that incorporates 

new digital technologies.  

2. Analyze: In the second step, the current business model is analyzed. To

innovate a business model and to transform it digitally, one needs an

understanding of the current business model. The business model can be

evaluated based on the four components represented in the BMI-R. The

following tools are suitable for this process: VRIO (value, rarity, imitability,

organization) analysis, value chain analysis, portfolio analysis, SWOT

analysis, and Porter's generic strategies. At the end of this step, the business

model should be compared to the environment (e.g. the business models of

competitors) and to the market and industry.

3. Identify: In the third step, the business model components that need to be

innovated are identified. Of the four, not all components need to be innovated

at the same time; however, usually a change in one component also affects the

other components. After the analysis of the business model components, those

that do not fit anymore due to the altered external environment or the change

in the internal components need to be pointed out. The business model

components that need to change for the digital transformation are designated,

and those are the focus of the roadmap.12

12 Over a time horizon of 10 years, all components of the business model will be subject

to innovation, and thus the transformation will just depend on the point in time in the roadmap.
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4. Define: In the fourth step, the activities for BMI are defined. Those activities

will help to reshape the business model components in question and will

support the better alignment of those components with the current market

situation. Thereafter, the digital transformation of the business model

components takes place. The defined action plan should be executed as fast as

possible due to the dynamic environment, which necessitates continuous

adaptation.

5. Revise: In the last step, the new business model is revised after its

implementation. The new business model is compared to the actual market

situation (e.g. through a classic market analysis), and thus possible

adjustments can be made. Comparison criteria can be, for example,

competitors, customer needs, market size, and industry trends. The last step is

to identify learning effects of the transformation for future innovations. As

revealed from studies, monitor and control steps (i.e. KPIs) for the digital

transformation of a business model should be included in the activities and

thus are part of the last step.

During the respective steps, the questions in Table 29 can serve as a guide. 

After the fifth step, the process starts over again, hence ensuring that the business 

environment and potential new digital technologies are assessed early so that the 

organization can react in a timely manner. This means that the BMI-R has a 

continuous and iterative character: the business model is innovated along the time 

dimension by ensuring that all necessary resources and capabilities are available and 

allocated correctly.  
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Table 29 

Questions to Ask During the Respective Steps 

Step Theme Questions 

1 Evaluate • Who are the main competitors in our industry?

• Who are potential new competitors?

• Is the industry logic stable, or is there a potential for disruption?

• What potential competitors could become a threat through the

use of digital technologies?

• Is the digital transformation of the business model necessary?

2 Analyze • What is the current business model like?

• For what new value are our customers willing to pay?

• Which customer needs are fulfilled with the actual business

model?

• How is the current value chain structured?

3 Identify • Which business model component will be most affected by a

new digital technology?

• Which business model components are to be transformed

digitally and in which form?

• Which component does not fit anymore in the overall business

logic?

• Which component(s) will benefit the most from a change?

• Which component needs to change to improve the overall

business?

• How can digital technologies be used to improve business model

components?

• Does the digital transformation of one component have an

influence on the other components?

4 Define • What measures must be taken to achieve the goals associated

with the digital transformation of the business model?

• Which resources and capabilities are necessary?

• What is the timeline for the digital transformation?

• What specific action plan has to be formulated to innovate

successfully?

(Continued) 
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Table 29 (Continued) 

Questions to Ask During the Respective Steps 

Step Theme Questions 

5 Revise • How can the new innovative component be implemented in the

overall business?

• Does the new business model fit the current market situation?

• Does the digitally transformed business model component meet

the expected objectives?

• What experience values can be gained from the digital

transformation?

• Are further measures to be taken, or are the existing measures

sufficient?

3.2.6 Discussion of the developed BMI-R. This section answers the following 

RQ: 

SQ3: How can the BMI-R be structured and how can the layers be defined? 

The proposed BMI-R developed from the literature can be related to the 

strategic planning roadmap type (Phaal et al., 2004). This type of roadmap consists of 

several themes, in linear and branched sequences, with links between the layers. Table 

30 offers an overview of the layers and their respective BMI-R components.  

The benefits of the BMI-R are manifold: (1) facilitates the integration of 

digital technologies into the business model; (2) supports the organization's strategy 

and planning process; (3) identifies novel business opportunities for integrating digital 

technologies; (4) provides top-level information on the digital transformation of the 

business model; (5) supports communication and cooperation within the company; (6) 

supports sourcing decisions, resource allocation, risk management, and exploitation 
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decisions; (7) identifies gaps in the business model; (8) allows for high-level 

integrated visual planning and serves as a control reference . 

Table 30 

Overview BMI-R Layer and Respective Components with Explanation 

BMI-R 

E
n

vi
ro

n
m

en
t 

Top Layer 

Digital 

Technologies 

Digital technologies include all types of electronic equipment and 

applications that use information in the form of numeric codes. The use 

of digital technologies to change a business model and provide new 

revenue and value- producing opportunities is called digital 

transformation it is the process of moving to a digital business. 

B
u

si
n

es
s 

M
o

d
el

 

Middle Layer 

Value 

Proposition 

The value proposition represents the value comprised in the offer of the 

firm. It answers the key question of what value the company creates for 

not only customers but also partners. A successful value proposition 

must be superior to that of competitors and also fulfill the expectations 

of customers to attain a sustainable competitive advantage. The value 

proposition should take into account the perspective of the customer 

and be able to resolve a problem in a specific situation. 

Value 

Creation 

Value creation incorporates all activities within an organization that are 

essential to create the value proposition. It describes the interaction 

among resources, capabilities, and processes in a firm and how these 

elements are aligned and designed to produce a satisfying outcome for 

the customer. Key resources might include people, technology, 

products, equipment, information, channels, brand, and partnerships. 

Value 

Delivery 

Value delivery is concerned with how value is delivered and to whom. 

It also describes the customer segments in which the company wants to 

capture value and the required channels. Value delivery is closely 

related to value creation and the value proposition as the organization 

must ensure that the offer is delivered to the customer in the right way. 

Value 

Capture 

Value capture is about how the organization earns money. The value 

capture component breaks down into two other elements, revenue and 

costs. The revenue model describes the different revenue streams a 

company can build on and thus how much money can be made (price x 

volume). Volume can be thought of in terms of market size, purchase 

frequency, etc. The cost structure is directly influenced by the design 

of the value proposition and depends on how costs are allocated. Costs 

can include the costs of key assets, direct costs, indirect costs, and 

economics of scale. 

(Continued) 
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Table 30 (Continued) 

Overview BMI-R Layer and Respective Components with Explanation 

BMI-R 

A
ct

iv
it

ie
s 

Bottom Layer 

Content 
The content addresses the substance that needs to change to fit internal and 

external requirements. 

Structure 

The structure of a business model component refers to the internal 

relationships of its activities, as well as to its external links with either other 

business model components or the ecosystem. 

Governance 

Governance refers to a change of the individual in charge of the activities 

in the component. Governance is necessary to control and regulate a 

business model and is known in the business model literature as the guiding 

principles or rules. 

A detailed representation of the BMI-R is shown in Figure 15. The BMI-R 

should provide an overview of how the path to the vision or strategic goals could 

look. The individual components of the BMI-R are plotted on different levels – the 

so-called layers – and can be linked with arrows to visualize the developmental 

relationships over time. The advantage of this form of visualization is, on the one 

hand, that the further development of the individual components can be clearly traced 

over time. On the other hand, the representation of the cross-connections between the 

objects makes mutual dependencies and realization requirements recognizable at a 

given point in time. The BMI-R is intended to provide useful information, structure, 

and context for the BMI process. It supports the organization in outlining how to 

move from now to the future and how to plan initiatives and activities to ensure the 

company starts early enough to initiate those specific measures to realize ideas at the 

right time. The roadmap architecture offers a well-elaborated construct to make sure 
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the company faces digital technologies and works logically to anticipate and 

incorporate them into the respective business model components. Therefore, it 

supports companies in seeing digital technologies as an opportunity rather than a risk



Figure 15 

BMI-R First Representation 

1
74
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CHAPTER 4 

RESEARCH SETUP 

This chapter explains the research setup, established based on work by 

Saunders et al. (2016). The research setup was arranged in the way that best fit the 

overall RQ, which asked how to arrange the BMI process by integrating it into 

roadmapping. It is worthwhile to note that this research does not aim at 

generalizability or prediction. Nonetheless, the RQs reveal the aim of making of a 

scientific contribution by establishing a theoretically sound research setup and 

offering a possible approach to the BMI process in the context of digital 

transformation.  

The bibliometric analysis, coupled with a traditional literature review of the 

BMI process, provided an overview of this research field (see Section 2.3.5). The 

stage for digital transformation and thus BMI for SMEs was set through a secondary 

analysis of 12 studies (see Section 2.4.4.2). The BMI-R approach was then developed 

based on an extensive literature review (see Section 3). The approach was thenceforth 

validated by experts via the Delphi technique (see section 5.1), and in a final step, it 

was tested in an action research component project (see Section 5.2) (Figure 16).  
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Figure 16 

Overview of the Overall Research Process 

4.1 Research Setups in Business Model (Innovation) and Roadmap 

An in-depth literature review by Halecker (2016) revealed an inductive 

approach to be the most employed methodology when studying business models and 

BMI since such an approach "is mainly driven by the need for exploration due to a 

lack of clarity regarding the BM [business model] concept and a lack of knowledge 

regarding BMI". As for the research strategy, the literature review of 86 articles by 

Halecker (2016) revealed that the case study is the most popular research strategy for 

theory construction. However, of the analyzed case studies, none considered change 

characteristics (Halecker, 2016). Overall, the findings of Halecker (2016) pointed to a 

mismatch in terms of common practice regarding research methodologies and 

designs, data collection and analysis methods for business model and BMI.  

The often-cited Academy of Management Journal article by Bartunek, Bobko, 

and Venkatraman (1993) calls for the application of innovative methodological ideas 

while doing research. An interesting proposed research setup for business models and 

BMI has been introduced by Halecker (2016). The author has suggested using an 
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abductive methodology in combination with an action case study (Halecker, 2016). 

An action case research strategy situates itself between action research and a case 

study (Braa & Vidgen, 1995). Action case studies and action research in general are 

both promising and non-linear research strategies that are perfectly suited to 

abduction (Halecker, 2016) and that meet the expectations of the research community 

and practitioners (Sandberg & Tsoukas, 2011). According to Sørensen, Mattsson, and 

Sundbo (2010), there are growing expectations regarding the application of innovative 

research designs in BMI projects to close the theory–practice gap. Therefore, applying 

an innovative research design while meeting the high standards of academic research 

was the aim for this doctoral research.  

De Reuver et al. (2013) have stated that the methods used to study roadmaps 

and roadmapping are very dissimilar and are based on many diverse approaches from 

various fields. The literature shows no universally accepted methodological approach 

to designing a roadmap. For example, a case-based action research setup was adopted 

by Phaal et al. (2004) for developing the roadmapping process, with more than 20 

roadmaps established in association with diverse organizations. Toro-Jarrín, Ponce-

Jaramillo, and Güemes-Castorena (2016), in their work combining the business model 

canvas and the technology roadmap, used inductive reasoning to support theory 

development while employing a case study approach as their research design strategy. 

De Reuver et al. (2013) based their business model roadmap on the existing literature 

and illustrated their approach via a simplified case study. However, De Reuver et al. 

(2013) have noted that most research design strategies are based on experience in 

action research or at least have an action research component. 
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4.2 Overview of the Research Setup 

Before offering more detail regarding the Delphi survey and the action 

research component study, this chapter outlines the overall research setup for this 

study. Halecker (2016, p. 123) has stated that there are opposing standards with regard 

to quality research in the domain of business model and BMI: "In the widely ranging 

articles and books that discuss methods for conducting business research, major terms 

(e.g. research method, research methodology, and research strategy) are used 

differently and interchangeably, which means there is no common understanding or 

major research model”. Therefore, for this doctoral dissertation, the six-layer 

empirical framework – better known as the "research onion" by Saunders et al. (2016) 

– was applied; that framework is based on broad scientific knowledge (Table 31). The

research onion moves from general (philosophy) to specific (data collection and 

analysis) (Saunders et al., 2016). It is commonly used in academia as a guide for 

research and is categorized into (1) methodology, (2) research design, and (3) 

methods (Saunders et al., 2016). "Methodology" comprises the philosophies 

(epistemology and ontology) and approaches (deductive, inductive, or abductive). The 

"research design" refers to the choices (mono-method, mixed-method, or multi-

method), strategies (e.g. experiments, survey, case study, action research, or archival 

research), and time horizon (cross-sectional or longitudinal). "Methods" represent 

specific procedures and consist of data collection (secondary data, observations, 

interviews, or questionnaires) and data analysis (content or statistical analysis).  
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Table 31 

Applied Research Onion Concept (Adapted from Saunders et al., 2016) 

Methodology (1) 
Philosophy (1a) 

Approaches (1b) 

Epistemology    Ontology  

Deductive    Inductive    Abductive 

Research Design 

(2) 

Choices (2a) 

Strategies (2b) 

Time Horizon 

(2c) 

Mono-Method    Mixed-Method    Multi-Method 

Experiment    Survey    Case Study    Action 

Research   

Cross-sectional    Longitudinal   

Methods (3) 

Data Collection 

(3a) 

Data Analysis 

(3b) 

Secondary Data    Observation    Interview    

Questionnaire  

Content Analysis    Statistical Analysis 

4.3 Methodology 

The methodology (1) describes the relationship between theory and research. 

Following Saunders et al.'s (2016) research onion, the methodology is subdivided into 

philosophies (1a) and approaches (1b).  

4.3.1 Philosophies. In Saunders et al.'s (2016) research onion, the research 

philosophies (1a) represent the outer layer and refer to a system of beliefs and 

assumptions about the development of knowledge and the realities the researcher 

encounters during the study. One can distinguish between ontology and epistemology 

(Creswell, 2014; Easterby-Smith, Thorpe, & Jackson, 2015; Saunders et al., 2016).  

Ontology is the view about the nature of reality (Easterby-Smith et al., 2015; 

Saunders et al., 2016). According to Saunders et al. (2016) one's own "ontology 

therefore determines how you see the world of business and management and, 

therefore, your choice of what to research for your research project." The other 

philosophical assumption a researcher needs to consider is the epistemology. 
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Epistemology is one's view about the most appropriate ways of enquiring into the 

nature of the world (Easterby-Smith et al., 2015).  

For this dissertation, a relativist ontological view and pragmatism 

epistemological view were adopted. According to Easterby-Smith et al. (2015), those 

philosophical views are based on the "assumption that verifiable observations are 

potentially subject to very different interpretations, and that the job of the researcher 

should be to illuminate different truths and to establish how various claims for truth 

and reality become constructed in everyday life". Relativism view that phenomena 

depends on the perspective from which we observe them. Pragmatism as a 

philosophical view arises out of actions, situations and consequences and its key point 

is that any meaning structures must come from the lived experience of individuals 

(Creswell, 2014; Easterby-Smith). Furthermore, pragmatism is a valuable perspective 

in management research since it focuses on processes that are particularly relevant to 

studies of change and its methods can be based on grounded theory (Creswell, 2014; 

Easterby-Smith). The followed ontological and epistemological views fit the BMI 

process since that process is shaped by individuals and since, depending on the 

observer, the perspective on the procedure differs (Stampfl, 2016).  

4.3.2 Approaches. The approach (1b) depends on the clarity of the theory, 

which will influence the reasoning a researcher adopts and ultimately the research 

design (Saunders et al., 2016). A researcher has three possibilities: following a 

deductive, inductive, or abductive approach (Halecker, 2016; Kovács & Spens, 2005; 

Saunders et al., 2016). According to Easterby-Smith et al. (2015), the choice of a 

research approach for theory development is important for three reasons: (1) it paves 

the way for a more thought-through decision about the research design; (2) it helps the 
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researcher to make a more informed choice about the research strategy and 

methodology; and (3) due to knowledge of diverse research traditions, the researcher 

can seek to avoid limitations. 

The deductive approach is about theory verification and begins with 

generalization and the determination of whether generalized concepts are applicable 

to individual cases (Creswell, 2014; Halecker, 2016; Saunders et al., 2016; Susman & 

Evered, 1978). While applying the inductive approach, one relies on data collection 

and analysis to develop or enrich an existing theory (Cooper & Schindler, 2003) or to 

design a new theory, articulated as a conceptual framework (Saunders et al., 2016). 

Both approaches did not fit the purpose of this research, since this doctoral 

dissertation aims at combining the business model concept and roadmapping to 

facilitate the innovation process of the business, which is neither about theory 

verification nor about developing or enriching an existing theory.  

The abductive methodology represents a combination of the previous two 

approaches: the researcher switches between induction and deduction while 

constantly applying comparative methods (Suddaby, 2006). The method implies the 

logic of reasoning and is an innovative and practical process (Carr, Durant, & Downs, 

2004), one that obliges researchers to alter their reasoning (Dubois & Gadde, 2002) to 

best assess the studied phenomenon. In contrast to deduction and induction, abduction 

is seen as a well-structured creative process to develop new knowledge (e.g. for the 

BMI process) (Taylor, Fisher, & Dufresne, 2002). It breaks out of the limitations of 

both approaches and does not follow a logical process, but instead is acknowledged as 

an intuitive leap (Dubois & Gadde, 2002; Taylor, et al., 2002).  
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To describe and guide the action research component project using the 

abductive approach, the researcher applied the framework, method, area of 

concern/action (FMA) structure by Checkland and Holwell (1998) (Figure 17). 

Applying the FMA framework to the abductive approach helps to map the research 

approach and create a conceptual overview (Checkland, 1981). The essential idea 

behind the system-oriented FMA framework is the cycle of action and learning 

(abduction) (Checkland & Holwell, 1998).  

Figure 17 

Overview of the Abductive Approach (Adapted from Halecker, 2016; Kovács & Spens, 

2005; own supplementations) 

According to Checkland and Holwell (1998), abduction begins with the area 

of concern (the "A" in the FMA framework), which can be assessed by either the 

observation of a specific problem (Kovács & Spens, 2005) or an explorative pre-study 

(Wilson & Post, 2013). In most cases, the procedure starts with a literature review, 

with researchers gathering theoretical knowledge and experience. Based on the 

literature review previously conducted, a clear guideline for the BMI process is 

missing, which the FMA framework would associate with the area of concern or 
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practical problem. According to Halecker (2016), the researcher deduces "from the 

result of an initial real-life observation … a preliminary theoretical or conceptual 

framework (F), which consists of preconceptions of first attempts to match theory and 

practice". In this dissertation, the predeveloped conceptual framework is the BMI-R 

approach. Due to fieldwork discoveries (e.g. validation), analysis, and interpretation 

(Dubois & Gadde, 2002), the framework is constantly modified or refined over time. 

In this study, the modifications and adjustments first occurred during the Delphi 

survey and later in the action research component project. Only when theory fits into 

reality does the iteration process between theory and practice stop (Dubois & Gadde, 

2014).  

For the development of a new business model, Sosna et al. (2010) have 

proposed a trial-and-error process instead of a well-defined and structured process. 

The iterative nature and repeated fine-tuning acknowledged in the literature on BMI 

mean that the BMI-R approach development can be addressed with abductive 

reasoning since it is characterized by a back-and-forth between theory and practice. 

At the end of the FMA framework, practical and theoretical implications are given by 

the researcher, along with a conclusion.   

A limitation of abduction – which is also a weak point of inductive reasoning 

– is that no proper theory might emerge out of a study. Furthermore, Kovács and

Spens, (2005) argued that Peirce (1931) did not give a clear definition of abduction, 

thus leaving much room for interpretation (Kovács & Spens, 2005).  

Due to its interactive nature, the abductive approach is related in this research 

to the Delphi survey and the action research component project (Checkland, 1981; 

Näslund, 2002; Näslund, Kale, & Paulraj, 2010). Given that a Delphi study is built on 
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multiple iterations, adjustments of the questionnaire and the object under study are 

possible between rounds (Häder, 2014; Häder & Häder, 2000), thus satisfying with 

the "back and forth" requirement of abductive reasoning (Dubois & Gadde, 2002). 

The researcher frequently returns to theory to verify a proposition put forward by a 

participant. Therefore, during a Delphi study, the researcher alternates between theory 

and practice until the participants reach consensus about a specific issue. For the 

action research component project, according to Dubois and Gadde (2002), the reason 

to combine it with the abductive approach lies in the characteristics of the research 

design strategy, which simultaneously comprises data collection and theory 

development as well as theory-building. Halecker (2016) has stated that the outcome 

is twofold and "in line with the described abductive logic: (1) an action outcome in 

the form of an intervention that is beneficial for the organizational concerns, and (2) a 

research outcome in the form of contribution to RQs and theory."  

4.4 Research Design 

The research design (2) reflects the general process of answering an RQ 

(Bryman & Bell, 2015; Robson, 2002). Based on the research onion of Saunders et al. 

(2016), one can classify the research design into choices (2a), strategies (2b), and the 

time horizon (2c). The importance of the research design has been underlined by 

Saunders et al. (2016): it is the overall plan of how the researcher will answer the 

RQ(s). 

4.4.1 Research choices. The research choice (2a) refers to how quantitative 

and/or qualitative methods and procedures are applied (Saunders et al., 2016). In 

general, quantitative research is concerned with numeric data, while qualitative 

research focuses on non-numeric data, such as words, images, or video clips 
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(Saunders et al., 2016). According to Saunders et al. (2016) "much qualitative 

research uses an abductive approach to theory development where inductive 

inferences are developed and deductive ones are tested iteratively throughout the 

research". A typical characteristic of qualitative research is that it seeks to explore and 

understand the meaning individuals or groups attribute to a specific phenomenon 

(Creswell, 2014), and thus was used for this dissertation.  

In qualitative research, the value lies in the particular description of the case(s) 

(see section 5.2.1) rather than in the generalization of the findings. According to 

Locke, Spirduso, and Silverman (2013), the aim of qualitative research is to 

understand a specific social situation, event, group, interaction, or role – in this case 

the process of innovating an organization's business model in the context of digital 

transformation. Qualitative research fits the research focus because it is understudied 

(Bucherer, 2010; Fallahi, 2017; Trapp, 2014). Researchers must first determine how 

the process (i.e. BMI) needs to be investigated before they can quantify the findings 

(Bucherer, 2010). Furthermore, qualitative research is also about approach 

development (Easterby-Smith et al., 2015; Saunders et al., 2016), which is the aim of 

this research in proposing the BMI-R. 

4.4.2 Research strategy. A research strategy (2b) can be exploratory, 

descriptive, or explanatory (Robson, 2002; Yin, 2009) and has been defined by 

Saunders et al. (2016) "as a plan of how a researcher will go about answering her or 

his research question." The research strategy should be in accordance with the RQ(s), 

the overall goal of the research, the chosen philosophy, and the research approach, 

and it should also address other concerns such as issues regarding the present 

knowledge in the field, the amount of time, and additional resources that might be 
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needed (Saunders et al., 2016). Denzin and Lincoln (2011) have positioned the 

research strategy between the assumed philosophical view and the selection of the 

data collection and analysis methods.  

Given that the BMI-R is a new attempt to structure the BMI process by 

integrating it within the roadmapping process, validating the approach before testing it 

in a real-life setting was essential. Therefore, a Delphi survey was selected to confirm 

the developed approach among experts with sufficient background knowledge in 

business models, BMI, and roadmapping.  

Commonly, a Delphi study is divided into four definite phases (Schulte, 2017). 

The first phase deals with the exploration of the subject and the formalization of the 

objective of the study. The second phase is the elaboration of an appropriate 

questionnaire. The third phase concentrates on the evaluation of the results from the 

different rounds by the monitoring team or individual researcher. The last phase refers 

to the concluding evaluation of the results after the final round and is there to close 

the study. In general, a Delphi survey is characterized by the following main features: 

a developed questionnaire to collect opinions from experts, individuals who are 

recognized as experts in the field under study, iteration rounds to reach consensus, 

anonymity of the participants, statistical aggregation of the group's responses, 

feedback on the responses, and a monitoring team or individual researcher to 

communicate the feedback (Häder, 2014).  

To test the BMI-R approach, this study applied a design strategy based on 

action research. Basic action research involves a cyclical process, where change is 

introduced to a specific situation, and then monitored, analysed and further activities 

planned (Bryman & Bell, 2015; Saunders et al., 2016). In this dissertation, the action 
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research character is followed, however, the observation of the further planned 

activities could not be meet due to time constriction. Therefore, instead of calling the 

research strategy an action research, this dissertation will use the term action research 

component.  

Due to the complexity of the BMI process, an action research component 

research strategy can be beneficial since it requires participation with the object of 

study (Ottosson, 2003). According to Langley (2010), knowledge of practice can only 

be transferred or learned in a practical context and thus requires an action research 

approach (Kerr et al., 2017). Basic action research, which was pioneered by Kurt 

Lewin (Susman & Evered, 1978), enables the researcher to develop and test 

approaches and frameworks in the scenario under study. Susman and Evered (1978) 

have stated that the "aim in action research is to build appropriate structures, to build 

the necessary system and competencies, and to modify the relationship of the system 

to its relevant environment." One of the most-quoted definitions in the literature on 

action research is that of Rapoport (1970): "Action research aims to contribute both to 

the practical concerns of people in an immediate problematic situation and to the 

goals of social science by joint collaboration within a mutually acceptable ethical 

framework."  

Easterby-Smith et al. (2015) have described the research strategy as a 

developing and stepwise process, during which the researcher takes part in the daily 

organizational activities. The presented definitions suggest that this research design 

strategy, even though not completely applied in this dissertation, is helpful for 

understanding complex social processes while introducing changes to a studied object 

and observing their effects, such as for integrating and combining the BMI and 
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roadmapping process. Baskerville (1997) has named another advantage: the 

simultaneous observation of and participation in the studied object. In basic action 

research, the researcher is part of a distinctive environment (e.g. project team) and 

inherits an active role in supporting group activities (Ottosson & Björk, 2004). The 

researcher can play a part in practical projects without being the decision-maker (Braa 

& Vidgen, 1995). Importantly, however, the researcher does not become part of the 

social group (Easterby-Smith et al., 2015; Halecker, 2016).  

In basic action research, one assumes that social phenomena are constantly 

changing rather than being immobile (Easterby-Smith et al., 2015). The innovation of 

the business model “are often complex and dynamic, which necessitates an action-

based research design with temporary interaction and readjustment possibilities" 

(Halecker, 2016). Van Maanen, Sørensen, and Mitchell (2007) have praised this 

research design strategy for providing input for influential theories and meeting 

scientific objectives in terms of significant and exact results while concurrently 

focusing on the practical concerns of organizations. New insights can be generated for 

the manager and organization to solve practical issues (Braa & Vidgen, 1995). 

Combining action research with the abductive approach is supported in the 

literature (e.g. Dubois & Gadde, 2002) and offers a new way of examining complex 

innovation projects, such as BMI, through practical application (Sørensen et al., 2010) 

and temporary involvement by the researcher (Ottosson, 2003). In this study, the 

combined approach enabled the researcher to study the BMI-R in real time within the 

implementing organization. This specific research design diminished the frequently 

acknowledged theory–practice gap (Sandberg & Tsoukas, 2011) since it was 



189 

reasonable to address the BMI research gap in constant interaction with practitioners 

(Schneider & Spieth, 2013).  

4.4.3 Time horizon. Regarding the time horizon (2c), one can distinguish 

between cross-sectional and longitudinal studies. The time horizon depends on the 

actual collection of the data and thus on whether the results are based on a particular 

point in time (cross-sectional) or a given period of time (longitudinal). Cross-sectional 

studies involve the study of a particular phenomenon on one occasion (Saunders et al., 

2016), where the aim is to explain the occurrence of a phenomenon at a fixed point in 

time. Longitudinal studies instead focus on change and development processes 

(Pettigrew, 1990; Saunders et al., 2016) and are thus more time-consuming. A cross-

sectional frame was chosen since the aim was to develop and test a new approach for 

the BMI process.  

4.5 Research Methods 

Research methods have been defined by Saunders et al. (2016) as "techniques 

and procedures used to obtain and analyze research data." Research methods (3) are 

divided into data collection (3a) and data analysis (3b). Data can be collected in 

several ways, either from a primary source such as through interviews, surveys, 

workshops, questionnaires, or observations (field research) (Easterby-Smith et al., 

2015; Saunders et al., 2016), or through a secondary source such as historical data, 

websites, reports, or archival data (desk research) (Creswell, 2014). Data analysis 

depends on the research design and has been defined by Yin (2009) as "examining, 

categorizing, tabulating, testing, or otherwise recombining evidence, to draw 

empirically based conclusions." For quantitative analysis, statistical tools (e.g. SPSS 

or R) are used to derive meaning from the collected data (Saunders et al., 2016). 
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Those statistical tools are employed to reduce the complexity of the data, test 

relationships within the data, and develop ways of interpreting and presenting the 

results to others (Bryman & Bell, 2015). In qualitative analysis, one can employ 

simple categorization/coding or summaries of responses and deep processes that 

identify relationships between categories (Saunders et al., 2016). For this research 

method, specific software programs also exist, such as MAX Qualitative Data 

Analysis (MAXQDA), which helps with coding and analyzing data. In general, 

research design aspects (research strategy, choice, and time horizon) are not 

specifically related to a certain data collection method. For details on data collection 

and analysis techniques, see the next chapters about the Delphi survey (see Section 

5.1) and the action research component project (see Section 5.2). 

4.6 Validity and Reliability 

When discussing data collection and analysis, one must consider validity and 

reliability. Through both criteria, the quality of the research is assessed (Saunders et 

al., 2016). In qualitative studies, reliability and validity are treated somewhat 

differently than in quantitative research, where they have mainly been advanced 

(Bryman & Bell, 2015). One possibility is to adapt validity and reliability to 

qualitative research with little change of meaning. Mason (1996) has stated that 

validity and reliability "are different kinds of measures of the quality, rigour and 

wider potential of research, which are achieved according to certain methodological 

and disciplinary conventions and principles." Other authors have defined validity and 

reliability differently (Kirk & Miller, 1986; LeCompet & Goetz, 1982), and yet others 

have suggested that qualitative studies should be assessed on completely different 

criteria than those applied in quantitative research. However, as noted by Bryman and 
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Bell (2015), the terms "reliability" and "validity" are typically used in similar ways in 

qualitative and quantitative research. Therefore, in this doctoral dissertation, the terms 

are applied in a similar way as in quantitative research.  

Validity is concerned with the right use of measures, the correct analysis of 

results, and the generalizability of findings (Bryman & Bell, 2015). There are three 

aspects of validity: measurement validity, internal validity, and external validity 

(Bryman & Bell, 2015; Creswell, 2014). Measurement validity, also known as 

construct validity (Bryman & Bell, 2015), is defined as the extent “to which your 

measurement questions actually measures the presence of those constructs you 

intended them to measure” (Saunders et al., 2016) According to Mason (1996), 

internal validity is related to whether a researcher observes, identifies, or measures 

what is intended. External validity is about the generalization of research findings to 

other settings or cases (Easterby-Smith et al., 2015).  

Reliability is another criterion to assess the quality of research and is 

associated with replication and consistency. The literature distinguishes two types of 

reliability, internal and external (Saunders et al., 2016). Whereas internal reliability 

commonly "refers to ensuring consistency during a research project," external 

reliability discusses "whether your data collection techniques and analytical 

procedures would produce consistent findings if they were repeated by you on another 

occasion or if they were replicated by a different researcher" (Saunders et al., 2016). 

Here, it is key to note that the replication concerns the exact same case study.  

To meet the academic standard, Yin (2009) has proposed three case study 

tactics for the four design tests (construct validity, internal validity, external validity, 
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and reliability13). The case study tactics can also be applied for an action research

component project (Table 32). For action research in general, there is no specific 

validity or reliability type.  

Table 32 

Case Study Tactics for the Four Design Tests applied for Action Research Component 

(Adapted from Yin, 2009) 

Test Case study tactics 

transferable to action 

research 

Phase of research in 

which tactics occurs 

Applied for this 

research  

Construct 

validity 

- Use multiple sources of

evidence

- Establish chain of

evidence

- Have key informants

review draft case study

report

Data collection 

Data collection 

Composition 

 

x 

 

Internal 

validity 

- Do pattern matching

- Do explanation building

- Address rival

explanations

- Use logic models

Data analysis 

Data analysis 

Data analysis 

Data analysis 

 

 

x 

x 

External 

validity 

- Use theory in single-case

studies

- Use replication logic in

multiple-case studies

Research design 

Research design 

 

x 

Reliability - Use case study protocol

- Develop case study data

base

Data collection 

Data collection 

 

 

Yin (2009) has recommended the following three principles of data collection 

to guarantee the construct validity and reliability of case study results: using multiple 

sources of evidence (triangulation), building a case study database (here action 

13 Internal and external reliability are aggregated.
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research component project database), and constructing a chain of evidence. To 

validate findings, researchers often collect data from multiple sources and subject 

those sources to evaluation (Denzin, 2012; Saunders et al., 2016). Therefore, the 

evidence from the various sources was examined (data triangulation) and used to 

build a consistent argument for themes (codes). Creswell (2014) has noted that if 

"themes are established based on converging several sources of data or perspectives 

from participants, then this process can be claimed as adding to the validity of the 

study."  

Through the rich description of the Delphi procedure and the action research 

component project, construct validity is also ensured (Saunders et al., 2016). The 

project for this dissertation was purposefully selected due to the fact that broad access 

to different data sources was guaranteed (Eisenhardt, 1989; Yin, 2009).  

Validity (internal and construct) was also assured through member checking 

(Creswell, 2014). Patton (2002) has referred to this as a form of analytical 

triangulation in which the findings are presented back to the participants for review 

and agreement. In the action research component project, the interview partners were 

asked to review the notes taken by the researcher, and during the group discussion 

after the workshop session, the participants had the opportunity to comment on the 

workshop results and findings. For the Delphi survey, member checking was already 

incorporated given that the technique is based on iteration and that the results of one 

round are thus queried in the next round. Internal validity was addressed through the 

provision of anonymity during the Delphi survey and by the inclusion of respondents 

and the use of open questions in the basic action research component project. 
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Researcher bias was encountered during this doctoral research on two 

occasions. The coding of the Delphi results from round one was assessed for validity 

based on inter-rater agreement: a second researcher coded a certain amount of the 

data, and the outcomes were similar to those of the first researcher. The inter-rater 

agreement approach was also applied while coding the data from the action research 

component project (Bryman & Bell, 2015).  

Various segments of this research have been subjected to peer review as part 

of publications authored during the progression of this research over the last three 

years. This includes publications at peer-reviewed conferences of the first version of 

the BMI-R approach (Schaller et al., 2018), the bibliometric review of the BMI 

process research field (Schaller & Vatananan-Thesenvitz, 2019), and the action 

research component project (Schaller & Vatananan-Thesenvitz, 2020). For the Delphi 

survey questionnaire, the technique of piloting was used with individuals active in the 

business model/BMI field and roadmap/roadmapping field to confirm the validity of 

the approach. Furthermore, to ensure the correctness of the Delphi survey 

questionnaire, researchers familiar with the Delphi approach revised the first-round 

questionnaire. 

To assess the reliability of the study (also known as "repeatability"), the 

researcher made sure to keep track of the respective steps in enough detail to replicate 

the study (Creswell, 2014; Easterby-Smith et al., 2015; Saunders et al., 2016; Yin, 

2009). For instance, an analytical software program (MAXQDA) was used to analyze 

the results from the Delphi questionnaire of round one, and the basic action research 

component project featured a logbook, where the researcher could enter the procedure 

step by step (Rädiker & Kuckartz, 2019). Furthermore, to support the repeatability of 
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the Delphi study, the researcher rooted the development and application of the Delphi 

technique in the literature (Häder & Häder, 2000; Linstone & Turoff, 1975b, 1975a). 

Overall, the Delphi study added to the internal validity of the BMI-R, whereas 

the action research component project assessed the construct validity of the approach. 

In terms of checking the plausibility and securing the structure of the BMI-R, the 

preliminary results obtained from the literature review were validated by experts 

through a Delphi survey. The process was intended to ensure that the results from the 

literature review on the BMI-R approach had not been distorted by subjective 

impressions and perceptions (Bryman & Bell, 2015). The action research component 

project added to the construct validity by testing the approach in a real-life situation 

(Saunders et al., 2016). To ensure internal and external reliability, the researcher 

meticulously assessed every step of the research so that consistency during the 

research project was assured and replication by another researcher made possible 

(Bryman & Bell, 2015; Saunders et al., 2016). 
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CHAPTER 5 

APPROACH VALIDATION AND TESTING 

This chapter presents the BMI-R validation through the Delphi method and the 

testing of the approach through the action research component project (Schaller & 

Vatananan-Thesenvitz, 2020). The development of the BMI-R approach is based on a 

literature review (see Section 3), and the overall context (digital transformation and 

thus BMI for SMEs) was established through a secondary analysis of 12 studies (see 

Section 2.4.4).  

5.1 Validating the BMI-R Approach through the Delphi Method 

Meuser and Nagel (1991), as well as Bogner, Littig, and Menz (2009), have 

characterized "experts" as individuals with deep and accessible knowledge on a 

particular topic. Involving experts is recognized as an appropriate method in 

understudied fields (Bogner & Menz, 2005). In the same vein, Patton (2002) has 

stated that expert interviews are an adequate method to gain initial insight in fields 

hitherto hardly researched. This is in accordance with the BMI process, where the 

rising number of publications indicates a trend in this field (Schaller & Vatananan-

Thesenvitz, 2019), but does not translate into a well-researched topic.  

Expert interviews guarantee access to specialist knowledge. Yet, expert 

interviews have been criticized for their subjective nature and the risk of false 

statements (Meuser & Nagel, 1991). Ricky, Mar, and Horner (1985) and Häder 

(2014) have stated that the Delphi technique offers an alternative possibility to access 
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expert knowledge due to its methodical procedure for seeking the opinion of a number 

of experts to achieve consent regarding recommendations.  

A Delphi survey enables the researcher to collect the opinions of experts 

through a structured group discussion, during which the participants do not need to be 

physically present (Mitchell & Larson, 1987). It is used to find agreement concerning 

future trends or projections via a systematic process of information gathering. The 

process is based on a series of questionnaires, which are sent to a panel of experts and 

revised after each round to include information from the previous round (Aichholzer, 

2002; Häder, 2014; Häder & Häder, 2000; Linstone & Turoff, 1975b). Linstone and 

Turoff, (1975a) have defined the Delphi technique as "a method for structuring a 

group communication process so that the process is effective in allowing a group of 

individuals, as a whole, to deal with a complex problem." Kaynak, Bloom, and 

Leibold (1994) have noted that the technique is used to generate and map out a field 

rather than to test hypotheses or relationships in a domain. Therefore, for mapping out 

the architecture of the BMI-R approach and the structure of the respective layers, a 

Delphi survey seemed to be appropriate.  

In the business model and BMI literature so far, to the best of the researcher's 

knowledge, no Delphi survey has been applied as a data collection technique for the 

conceptualization of an approach. Kanama (2013) combined the Delphi method with 

technology roadmapping in order to propose a new technology foresight process. The 

Delphi method was not used as a methodology (i.e. for data collection), but instead 

more as a tool combined with technology roadmapping. Da Silveira Junior, 

Vasconcellos, Vasconcellos Guedes, Guedes, and Costa (2018), as well as da Silveira 

Junior, de Vasconcellos, Guedes, and Guedes (2016), have also made use of the 
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Delphi method to design a technology roadmap, but more as a supplemental tool in 

order to provide assistance regarding the technology roadmap content. As for business 

model and BMI, no study about roadmapping has yet used the Delphi method to 

validate the overall architecture and structure of the layers. 

5.1.1 Background and origins. The Delphi method is named after the ancient 

oracle of Delphi in Greece (Häder, 2014). According to the saying, the oracle was 

able to provide predictions on political and social themes, thus influencing the 

community during the 5th and 6th centuries A.D. (Häder, 2014). The first published 

Delphi study (1964 in the Report on a Long-Range Forecasting Study) can be traced 

back to the Research and Development Corporation (Skulmoski, Hartman, & Krahn, 

2007), which is a think tank in the USA that provides expertise on economic, social, 

and defense matters (Häder, 2014; Linstone & Turoff, 1975b). The objective was to 

gain expert opinions on technological forecasting in the context of defense research 

(Linstone & Turoff, 1975b).  

According to Häder (2014), the logic behind the "Delphi method is based on 

Dalkey's assumption referred to as the 1+n argument, which suggest that 1+n persons 

can provide at least as much information as one person, but most likely, 1+n minds 

would be able to offer more information" (Schulte, 2017). Over the years, the Delphi 

method found acceptance in a wide range of domains and became a popular technique 

in the public and private sectors (Häder, 2014; Schulte, 2017), where the method was 

mainly used to predict technological development.  

5.1.2 Iterations or rounds. The iteration process allows one to improve the 

accuracy of responses within a given group discussion (Linstone & Turoff, 1975b; 

Skulmoski et al., 2007). A Delphi survey generally features several rounds 
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(Aichholzer, 2002; Ammon, 2009; Okoli & Pawlowski, 2004). Bolger and Wright 

(2011) have stated that it is particularly "[the] iterative feedback [that] sets the Delphi 

apart from other nominal group techniques." Depending on the context and the 

objective of the Delphi survey, different numbers of rounds can be designed. It is 

commonly accepted that the validity of the results increases over the rounds, whereas 

the participants' motivation to respond decreases over the same rounds (Okoli & 

Pawlowski, 2004). Normally, a Delphi survey ends when a predefined objective is 

achieved or consensus among the experts about a given issue is attained (Häder, 2014; 

Häder & Häder, 2000). Often listed in the literature as termination criteria are 

consensus achievement, the number of rounds, theoretical saturation, and solidity of 

the results (Häder, 2014; Häder & Häder, 2000; Rowe & Wright, 1999). Several 

researchers have acknowledged that three rounds produce satisfying results (Häder, 

2014; Linstone and Turoff, 1975a). 

Therefore, the Delphi survey for this research project was based on three 

rounds, and most changes took place between the first and second rounds. The aim in 

the first round was to assess the range of ideas held by the participants. The second 

round sought to categorize and weigh the range of propositions, and the third round 

aimed to consolidate the results. 

Numerous authors (Häder, 2014; Saunders et al., 2016; Skulmoski et al., 

2007) have suggested conducting a pilot study before starting with an empirical 

survey through the Delphi method. According to Skulmoski et al. (2007), a pilot study 

is "conducted with the goals of testing and adjusting the Delphi questionnaire to 

improve comprehension, and to work out any procedural problems." Therefore, the 

developed survey was sent to three experts to collect insight about the structure, 
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comprehensibility, and ease of use of the questionnaire. The experts for the pilot study 

were not part of the final sample of the survey. Based on the feedback from the pilot 

test, the questionnaire was refined and adapted to fit the online Survey Monkey tool. 

Fellow Ph.D. students tested the functionality of that tool14 and reported any system-

side dysfunctionalities when filling out the questionnaire, and these were then fixed 

prior to the distribution. 

5.1.3 Development of the questionnaire. Generally, broad and open-ended 

questions are recommended for the first round, given that a wider range of responses 

can be expected in that round. Following general assumptions (Häder, 2014), the first 

round represented qualitative questions, succeeded in the next rounds by more 

quantitative questions (Häder, 2014; Skulmoski et al., 2007). The broader 

operationalization of the questions in the first round prevents possible feelings of 

constraint among participants due to overly specific guidelines (Ammon, 2009) 

(Appendix A). The questions in the second and third rounds were formulated in a 

quantitative manner, hence providing a precise frame for the participants. Those 

questions were more focused and followed a typical closed-ended question type. The 

qualitative questions and the participants' respective answers from the first-round lead 

to more specific questions in the following rounds. The answers from the first round 

were assigned to specific categories and restated in the second-round questionnaire to 

the same participants for weighted assessment. This approach gave the participants 

the opportunity to reconsider their previous answers and to clarify or change their 

opinions (Häder & Häder, 2000). The Delphi questionnaire was augmented with 

additional information to support the participants and to give them instructions. The 

14 https://www.surveymonkey.com
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overall survey for each round consisted of an outline of the purpose, an introduction 

with a brief explanation of the BMI-R (with a representation), the context of the 

study, a detailed representation of the BMI-R, and an explanation of how to complete 

the questionnaire. 

For the second round, the improvement propositions from the first round were 

identified and listed, and an explanation was provided to prevent misinterpretation. 

Since the second round required a weighted assessment of the statements, the 

questions were formulated using a Likert-type scale ranging from 1 to 5 (e.g. 1 = very 

low importance; 5 = very high importance). The five-point rating scale is based on a 

"neutral choice" structure since it represents an uneven-point scale (Saunders et al., 

2016) (Appendix B).  

As with the second round, the third round again required from the participants 

a weighted assessment of the various statements. The questions in the third round 

were based on the responses from the second round and helped to further develop the 

BMI-R approach (Appendix C). In this round, however, a four-point rating response 

scale was used to assess the importance assigned to the propositions by the 

participants. An even-numbered scale was used to help to force decisions since the 

experts could not rate any question neutrally (Field, 2018). This design, also known as 

the bipolar scaling method, measures positive or negative assessments of a given 

statement (Rost, 2004). The rating structure could also have been used in the second 

round of the Delphi survey; however, the researcher preferred to offer the participants 

the option of a neutral response for that round. A four-point rating scale (e.g. 1 = 

strongly agree; 2 = agree; 3 = disagree; 4 = strongly disagree) was chosen over a six-
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point scale given that the sample was small (n = 18), which would have created too 

much dispersion with a rating scale with more points.  

The survey was conducted entirely via the cloud-based software platform 

Survey Monkey. This tool was suitable for the qualitative (round one) and 

quantitative (rounds two and three) question types, and it supports analysis tools, 

which enabled the researcher to customize some functionalities. The questionnaire 

was sent directly to the participants via the Survey Monkey platform as an e-mail with 

a unique link. An e-mail reminder was sent automatically 10 days after the first e-

mail.  

5.1.4 Selection of expert. The selection of potential experts for a Delphi 

survey is of preliminary importance since the knowledge of those experts will 

influence the outcome of the study (Häder, 2014; Yousuf, 2007). With that in mind, 

Bolger and Wright (2011) have highlighted that panel composition requires a certain 

level of expertise. According to Adler and Ziglio (1996), the participants should meet 

the following requirements: 1) knowledge and experience regarding the issue under 

investigation, 2) capacity and willingness to participate, 3) sufficient time to 

participate, and 4) effective communication skills. Importantly, the participating 

experts remain anonymous throughout the whole Delphi survey, which means that 

their identities are not revealed to the other participants. Therefore, the collected 

answers cannot be attributed to specific respondents, and hence the participants 

cannot determine who had made the recommendations mentioned in the following 

rounds. Figure 18 gives an overview of the experts' selection with the help of the 

Knowledge Resource Nomination Worksheet (KRNW) based on Okoli and 

Pawlowski (2004). 
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Figure 18 

Knowledge Resource Nomination Worksheet (Adapted from Okoli and Pawlowski 

(2004) 

The general recommendation is for the participating experts to represent 

different perspectives (Ammon, 2009; Bolger & Wright, 2011); thus, a Delphi panel 

should feature a heterogeneous group (Bolger & Wright, 2011). According to Ammon 

(2009), the sample size (i.e. selected experts) should be closely related to the 

objective of the Delphi survey and the context it is embedded in. Häder and Häder 

(2000) have reported a wide variety of sample sizes used in Delphi studies.  

5.1.5 Sample size. While there are no general rules concerning the optimal 

sample size of a Delphi survey, the literature suggests a range of participant numbers 

(Häder, 2014). Most recommendations indicate a sample size of 10 to 15 experts 

(Häder, 2014; Nworie, 2011; Okoli & Pawlowski, 2004). Other studies point to a 

smaller number of panelists as appropriate (Schulte, 2017). For qualitatively oriented 
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Delphi surveys in particular (Häder, 2014), six experts have been acknowledged as 

sufficient (Hasse, 1999). A group of three experts was recognized by Woudenberg 

(1991) as too small, and Parenté and Anderson-Parenté (1987) set the minimum limit 

at 10 participants. However, according to Nworie (2011), a smaller sample is often 

recommended due to logistical and practical matters related to the coordination and 

organization of a Delphi survey.  

When considering the sample size, one must also take into account panel 

mortality. In the Delphi process, expert participation commonly decreases after each 

round. Therefore, the initial sample size should be large enough to provide a sufficient 

number of panelists in the last round after drop-outs. It is important that the 

knowledge of the participating experts is accessible throughout the whole Delphi 

survey process (Ammon, 2009) since early retraction of participants can entail 

information loss. In general, in the first round, a response rate of 30% can be 

assumed, and in the following rounds, 70–75% of those participants will likely 

continue to take part in the survey. Häder (2014) has enumerated three reasons that 

participants might drop out: the dissonance hypothesis, non-conformity hypothesis, 

and competence hypothesis. However, those hypotheses have not been empirically 

confirmed, and the reasons for experts' withdrawal might be simpler (e.g. lack of time 

or motivation) (Häder, 2014).  

With the drop-out rate in mind (first round: 70%; second and third rounds: 25–

30%), a minimum of 30 experts were contacted for each sub-group to reach the 

anticipated sample size of at least six participants per group throughout the whole 

study; that figure is sufficient for research with a strong qualitative orientation (Hasse, 
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1999). Based on the recommendation of Glaser and Strauss (1967), participants who 

best fit the research objective were contacted.  

Since the research considered the integration of the BMI process within a 

roadmap architecture to achieve digital transformation, experts from academia and 

industry with a roadmap/roadmapping and business model/BMI background were 

considered for the survey (Table 33). Between October 2019 and November 2019, a 

total of 88 experts (at least 30 for each group) were asked via e-mail and the 

professional networking platform LinkedIn to take part in the BMI-R Delphi survey. 

The researcher sought to achieve a balanced distribution of the sub-group samples to 

prevent one-sidedness or the dominance of one expert group (Schulte, 2017).  

Table 33 

Overview of Sub-Group Sample Sizes 

Expert Intended Final Sample 

Size 

Contacted 

Business Model/BMI 6 57 

Roadmap/Roadmapping 6 31 

Sum 12 88 

The group of business model (innovation) experts comprised those with 

experience related to the design and innovation of business models. The group of 

roadmap experts included individuals specialized in developing and implementing 

roadmaps and familiar with the architecture of a roadmap and the structure of the 

layers. 

5.1.6 Feedback and mode of interaction. Feedback to the participants on the 

results after each round was coordinated by the researcher. This feedback provided 

the participants with the other experts' opinions and the opportunity to reflect and 
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revise their own views (Häder, 2014; Linstone & Turoff, 1975b). Many approaches to 

giving feedback exist, such as mean values, measures of dispersion, tables, graphs, 

and statements  (Schulte, 2017) (see Section 5.1.7). The responses from the first round 

were standardized and categorized by applying a coding scheme and were sent to the 

participants for a second-round quantitative evaluation. For the third-round 

questionnaire, the same procedure was applied; thus, the questionnaire in the final 

round was based on the responses of the second round. 

The drawbacks of this technique for expert interviews are the potential 

imposition of monitor views and preconceptions of a problem, the potential to ignore 

disagreements rather than to explore them, and poor techniques for summarizing and 

presenting group responses. However, the Delphi technique is beneficial when the 

problem under study is complex and necessitates different perspectives from experts 

with diverse backgrounds and when the expert panel is unable to meet at the same 

location. It also serves to preserve anonymity and to counteract the dominance of the 

panel by certain participants (Ammon, 2009; Skulmoski et al., 2007; Yousuf, 2007). 

5.1.7 Analysis. The analysis technique depended on the respective round. For 

round one, a qualitative analysis was conducted, whereas for rounds two and three 

quantitative analyses were applied.  

5.1.7.1 Qualitative round. For the first round, a qualitative evaluation method 

was applied since the questionnaire employed an open-ended format and the answers 

given by participants comprised written, non-numerical data. The answers were 

collected, organized, labeled, and assigned to categories. A software application for 

qualitative data analysis was used to develop an a priori classification system. A 
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classification system is a set of categories or a system of categories, with a category 

representing a group of interrelated statements.  

MAXQDA 12 was used to analyse the responses, which is a software program 

for the analysis of qualitative data and therefore belongs to the genus of computer-

assisted qualitative data analysis software (CAQDAS) (Rädiker & Kuckartz, 2019). 

The benefits of using a CAQDAS is that it makes the coding and retrieval process 

faster, enhances the transparency of the process of data analysis, and offers new 

opportunities in terms of the development of explanations (Bryman & Bell, 2015). 

However, computer software tools for qualitative analysis have been criticized due to 

the temptation to quantify findings, the risk of decontextualizing data, and the 

difficulty of learning to use this new software (Bryman & Bell, 2015). Generally, one 

should reduce the complexity of the coding scheme since simpler codes are 

recognized as more reliable than complex ones (Campbell, Mehtani, Dozier, & 

Rinehart, 2013; Garrison, Cleveland-Innes, Koole, & Kappelman, 2006).  

The qualitative material was coded inter alia via an inductive procedure 

according to the methodology of the grounded theory approach (Glaser & Strauss, 

1967) based on the suggested research approach of Marying (2003) and Yin (2009). 

Thus, the principles of qualitative content analysis were applied (Gläser & Grit, 2010; 

Krüger & Riemeier, 2014; Marying, 1983; Marying & Gläser-Zikuda, 2008; Mayer, 

2006). Originally, content analysis is rooted in quantitative research "in that the aim is 

to produce quantitative accounts of the raw material in terms of the categories 

specified by the rules" (Bryman & Bell, 2015).  
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Altheide (1996) has described qualitative content analysis15 as searching for

categories in the underlying data; it thus entails the codification of certain materials. It 

differs from quantitative content analysis in that there are no final predefined rules or 

categories and that the researcher is constantly alternating among conceptualization, 

data collection, analysis, and interpretation16 (Bryman & Bell, 2015). Through this

research step, the researcher attempted to achieve analytic generalization by searching 

for patterns of evidence across the Delphi survey responses (Yin, 2009).  

When coding the participants' answers, the researcher assigns specific text 

parts (statements or parts of statements) to categories (Bryman & Bell, 2015; 

Saunders et al., 2016). In terms of quality, the categories must be clear and well 

defined, allowing to proceed the data accurately. After initial consideration of three 

completed questionnaires (out of 21), the researcher developed an initial set of 

categories for the analysis (Bryman & Bell, 2015). This classification system is based 

on the predeveloped BMI-R approach from the literature, which is subdivided into 

three parts (digital technologies, business models, and activities) and supplemented 

with the initial situation analysis, the general architecture of the BMI-R, and the 

process.  

On the basis of the system of categories, the remaining questionnaires (the 18 

questionnaires not used to define the initial set of categories) were classified via open 

coding. Statements or parts of statements were assigned to the categories inductively 

derived from the material, or new categories were created. Open coding is an 

inductive approach to handling data; normally, no categories are predefined and the 

15 Altheide (1996) has referred to qualitative content analysis as ethnographic content analysis.
16 In line with the abductive approach applied in this doctoral dissertation.
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phenomena under study are coded with novel codes close to the material (Rädiker & 

Kuckartz, 2019). There are various types of category systems, and these mostly fall 

between two poles: deductive and inductive category formation. In the first case, the 

categories are formed conceptually (i.e. before actual analysis of the empirical data). 

In the second case, the categories are developed directly from the empirical data 

(Rädiker & Kuckartz, 2019).  

For this doctoral dissertation, category formation was based on both 

approaches: a predefined set of categories was developed, but new categories also 

emerged from the analysis of the material. A category system is usually created as a 

hierarchical system in an interactive process including several cycles. In the context 

of this dissertation, a code represents a word or a few words; codes thus tend to be 

shorter than themes, which may be expressed in longer phrases. Similar codes can be 

classified in categories, defined as a group of interrelated statements (Saunders et al., 

2016). For coding, one must develop coding rules beforehand in order to constantly 

review the coded material (Marying, 2003). Campbell, Mehtani, Dozier, and Rinehart 

(2013) and Garrison, Cleveland-Innes, Koole, and Kappelman (2006) have 

recommended reducing the complexity of the coding scheme since complex coding 

schemes are recognized as less consistent than simple ones.  

An investigation of the open-text answers given by the experts in the first 

round resulted in six content sections, covering 19 categories (sub-codes). The 

respective answers were evaluated according to the procedural method for qualitative 

content analysis, and thus some predefined categories existed prior to the review. 

During the course of the analysis, these were then refined, extended, and 

supplemented with new codes. A coding manual was developed (Table 34); such a 
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manual is a qualitative content analysis dictionary that includes all statements of 

instructions (Bryman & Bell, 2015). 

Table 34 

Coding Manual for Qualitative Content Analysis of the Delphi Survey Round One 

Code Sub-code Coding Rule Anchoring Example 

External 

environment 

Macro-

environment 

Inclusion due to direct 

reference to macro-

environment of the 

company 

"Looks at the macroeconomic 

perspective, high-level view." 

(Expert_12) 

Micro-

environment 

Inclusion due to direct 

reference to micro-

environment of the 

company 

"Only relevant since it addresses 

only one factor – competition in 

the market." (Expert_4) 

Analysis tool Inclusion if there is a 

direct reference to any 

tool in the context of 

business environment 

analysis 

"This is the tool to use when it 

comes to assessing the industry, 

competitor, and corporate 

strategies." (Expert_1) 

Digital 

Trans- 

formation 

Digital 

ambition 

Inclusion due to direct 

reference to the 

alignment of firm 

strategy with digital 

transformation  

"The adoption of these 

technologies needs to align with 

organization strategy." 

(Expert_17) 

Digital 

technologies 

Inclusion if there is a 

direct reference to 

digital technologies 

"In general, many of those 

technologies are just 

buzzwords/rebranding of what 

previously existed." (Expert_2) 

Digital 

maturity 

Inclusion if there is a 

direct reference to the 

maturity of the digital 

technology 

"Gives you an idea of the maturity 

of the technology and its 

application but does not tell you if 

useful for your case and 

potential." (Expert_19) 

Tool/methods Inclusion if there is a 

direct reference to 

specific tools in order 

to assess digital 

technologies 

"It [i.e. the hype cycle] is a good 

tool for a rough overview." 

(Expert_8) 

(Continued) 
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Table 34 (Continued) 

Coding Manual for Qualitative Content Analysis of the Delphi Survey Round One 

Code Sub-code Coding Rule Anchoring Example 

Business 

model 

Framework Inclusion if there is a 

direct reference to a 

business model 

framework 

"Business model canvas." 

(Expert_11) 

Analysis of 

business 

model 

Inclusion if there is a 

direct reference to a 

tool that helps to 

analyze a business 

model or if the 

reference disagrees 

with an analysis tool 

"Other tools can be used in 

conjunction with value-chain 

analysis once all areas are 

identified [so] as to assess which 

area can be capitalized or re-

strategized." (Expert_1) 

Component of 

business 

model 

Inclusion due to direct 

reference to a business 

model component, 

either represented or 

missing in the BMI-R 

approach  

"You need to define how you will 

generate the value proposition." 

(Expert_2) 

Activities 

Design 

element 

Inclusion due to direct 

reference to the design 

elements proposed in 

the BMI-R 

"Different components for the 

design elements layer." 

(Expert_21) 

Measure Inclusion due to direct 

reference to specific 

measures proposed for 

the transformation of 

the business  

"If you want to integrate a 

technology into your business, it's 

important to connect the 

interfaces. There is a situation 

where the infrastructure needs to 

be measured and valued as well in 

order to analyze the cost of this 

implementation." (Expert_8) 

BMI-R 

Toolkit Inclusion if there is a 

direct reference to use 

the tools together 

and/or to integrate 

them in the roadmap  

"Useful framework for value chain 

analysis; best to relate to roadmap 

structure for toolkit integration." 

(Expert_3) 

Time 

dimension 

Inclusion if there is a 

direct reference to the 

time dimension of the 

roadmap  

"Vision should be right next to 

initial analysis. Then comes short–

long term, i.e. the way to get there 

[to the vision]." (Expert_21)  

(Continued) 
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Table 34 (Continued) 

Coding Manual for Qualitative Content Analysis of the Delphi Survey Round One 

Code Sub-code Coding Rule Anchoring Example 

Context Inclusion if there is a 

direct reference to the 

context of the roadmap 

"I think roadmap structures vary 

according to the roadmapping 

contexts." (Expert_13) 

Layer/structure Inclusion if there is a 

direct reference to any 

BMI-R layer or the 

overall structure  

"Good mixture between structure 

without overcomplicating things." 

(Expert_7) 

Process 

Methods Inclusion if there is a 

direct reference to a 

specific method for the 

process 

"You could also use different 

innovation processes like design 

thinking." (Expert_8) 

Steps Inclusion due to direct 

reference to the 

proposed steps of the 

BMI-R 

"I believe the steps 1 and 2 might 

be merged in one 'Analyze' step." 

(Expert_15) 

Iteration Inclusion if there is a 

direct reference to the 

iteration of the process 

steps proposed 

"Would advocate an agile 

approach, iterating as rapidly as 

possible to start with, as a kind of 

diagnostic to work out where 

further attention is required, 

scaling up [the] process as 

required." (Expert_3) 

The coding system in this study emerged from the questionnaire structure and 

was also based on open coding, which meant that the codes were not necessarily 

independent and thus had the potential to overlap at some points. The representation 

of the results adheres to the questionnaire structure, meaning that the analysis of the 

results begins with the external environment; followed by the BMI-R layers of digital 

technologies, the business model, and activities; and ending with the overall structure 

of the BMI-R and its development process.  
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To validate interpretations, this study employed inter-rater agreement (Bryman 

& Bell, 2015). That approach "is used in empirical research to refer to the degree of 

consensus or homogeneity in independent coding by different raters" (Schulte, 2017). 

It is a measure to determine the degree of consensus that two raters reach while 

coding the same text. Therefore, three questionnaires were coded upfront by two 

independent raters to ensure objective coding (Rost, 2004), which generally "refers to 

interpersonal consensus in terms of two independent researchers reaching comparable 

results within the same investigation and within application of the same methods" 

(Schulte, 2017). Bolte (2003), and Mayer (1992) have proposed the following formula 

for determining inter-rater agreement:  

𝑞 =
2𝑁+

2𝑁+ + 𝑁−

𝑁+: Number of cases in which positive category code matches for both raters 

𝑁−: Number of cases in which only one rater assigns a category 

q: Level of congruence between the raters 

If q equals 1, the two raters are totally congruent, which means they assign the 

same open-text answers to identical categories. However, this quotient is recognized 

as being a strict measure since it only considers positive coding of a category and 

neglects the number of matching negative category codes (Schulte, 2017). If the 

results of the inter-rater agreement are satisfactory, the established classification 

scheme is maintained and used for the final coding of all responses. 

5.1.7.2 Quantitative rounds. After the qualitative analysis in the first round, 

the data from the second round were statistically evaluated with the help of the 

Statistical Package for the Social Sciences (SPSS), a software package used for 
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interactive or batched statistical analysis. The data were entered into SPSS on the 

basis of the developed system of categories mentioned above (see section 5.1.7.1). 

The importance of each question was evaluated with descriptive statistics. Descriptive 

statistics offered a more differentiated synopsis of the dataset and yielded insights 

about the response behavior of the panelists. To represent the central tendency in the 

participants' assessments, the researcher selected the arithmetic mean over the median 

since the former measure provided a more detailed representation of the results17

(Field, 2018). However, this statistical representation does not offer information about 

the variety and distribution of the responses. Therefore, measures of dispersion, such 

as the standard deviation, were added to the analysis (Field, 2018; Häder, 2014); these 

measures served as indicators of the heterogeneity of the groups' responses. 

Based on the answers obtained in the second round, descriptive statistics 

seemed to be appropriate. However, with quantitative statistical testing procedures, 

one can theoretically choose between parametric or non-parametric testing 

procedures. Parametric testing procedures are applied when the data show a normal 

distribution, the dataset is n > 30 (Bortz & Döring, 2006), and the data are interval-

scaled, which is the case when a test compares arithmetic mean values. Non-

parametric testing procedures use smaller samples and are based on rank values 

(comparing median values); hence, ordinal scaling is sufficient. The difference 

between the two testing procedures lies in the distribution of the values in the overall 

sample population and in the scale level (nominal, ordinal, interval, ratio). The reason 

to opt for non-parametric testing within a small sample is that an outlier would have 

17 The arithmetic mean was just used for the descriptive statistics; for non-parametric 
testing procedures, median values were compared. 
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too much influence on the overall results. Therefore, due to the ordinal scale level and 

the number of participants (n < 30), non-parametric testing procedures were applied. 

The collection of the data from the second round further allowed the 

researcher to analyze the answer frequencies and to test for differences in the 

distribution of the answers. Since the Delphi survey included experts from varying 

backgrounds, the researcher could analyze the difference between the two sub-

samples (groups). When comparing sub-samples, one can use a significance test for 

independent variables, such as the Mann-Whitney U-test (i.e. when comparing the 

roadmap/roadmapping experts and business model/BMI experts). This test analyzes if 

two separate samples feature unanimity regarding their central tendency, based on the 

median values. An appropriate level of significance is a p-value of 0.05 (Bortz, 2005). 

The quantitative data analyses for the third round generally followed the 

design for the second round. Given that the scale level was ordinal and the sample 

size smaller than 30, non-parametric testing procedures were applied to assess the 

agreement between the two groups. Therefore, as in the second round, the Mann-

Whitney U-test was used again. To measure the relationship between two variables, 

Spearman's rho can be applied (Field, 2018). Spearman's correlation coefficient is a 

non-parametric test that can be used for a small dataset that is not normally distributed 

(Field, 2018). This non-parametric test was used to determine the correlation between 

responses to two questions. Since the two questions (questions 3 and 4) were 

relatively similar and aimed in the same direction (i.e. the overall architecture of the 

BMI-R and structure of the layers), a positive correlation between the answer 

behavior of the participants was assumed.  
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5.1.8 Results of the Delphi survey. Between October 25, 2019 and November 

7, 2019, a total of 88 experts were contacted via e-mail with a link to the 

SurveyMonkey platform to ask them to participate in this study. The following 

section describes the results of the first round of the BMI-R Delphi survey. As the 

first round was based on a qualitative questionnaire, the presentation of the results 

addresses the qualitative analysis, including inter-rater agreement, the coding manual, 

and the characterization of the responses. 

5.1.8.1 First-round results. Table 35 displays the sample structure, the 

number of participants in each sub-group, and the response rate after the first round. 

As shown in the table, a total of 21 of the 88 experts filled out the survey.

Table 35 

Sample Structure and Response Rate for the First Round 

Sample Round One Group Number of 

Expert 

Contacted 

Number of 

Responses 

Response 

Rate 

Business Model/BMI 1 57 12 21% 

Roadmap/Roadmapping 2 31 9 30% 

Total 88 21 24% 

The number of experts contacted in group two was lower since it was more 

difficult to find experts in this field (i.e. roadmap/roadmapping). The smaller sample 

for group two was due to the specificity of this research field.  Business models and 

BMI are a more common research area, with the concepts more fully embedded in 

general management and business topics. Business models gained momentum and 

broad interest through the publication of the well-known book Business Model 

Generation by Osterwalder and Pigneur (2010). Hasse's (1999) recommendation to 
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contact 30 experts for each sub-group was followed to anticipate the drop-out rate 

over time and to ensure at least six experts in the last round. 

47.6% of the respondents held a position in academia, 23.8% in industry, and 

28.6% in both. The industry sector was represented by industries such as healthcare, 

telecommunications, government, retail, consumer goods, and energy. The average 

years of experience in innovation management was 10 years. Approximately 23.8% of 

the participants worked as a consultant, 14.3% were managers, 23.8% were 

researchers, 23.8% were professors, and 14.3% had other positions. Most participants 

had a PhD (57.1%), followed by a master's degree (38.1%), and 4.8% held at least a 

bachelor's degree. The panelists had work experience in Europe (15), followed by 

Asia (7), North America (3), South America (3) and Australia (1).18

After the collection of the first-round responses, the inter-rater agreement 

between two raters was determined after coding 15% of the questionnaires (3 

questionnaires). The percentage of the sample assessed for the inter-rater agreement 

was slightly higher than that suggested in existing studies; for example, Hodson 

(1999) has recommended utilizing 10% of the material, while Miles and Huberman 

(1984) have suggested coding "5–10 pages" of the total documents. The second 

researcher has significant experience in innovation management and is well trained on 

coding different types of material.  

The inter-rater agreement was calculated at 76.34%, deemed as ensuring a 

reasonable amount of validity compared to other studies (e.g. Campbell et al., 2013; 

Garrison et al., 2006). Different thresholds can be found in the literature for 

determining if the inter-rater agreement is appropriate (Greve & Wentura, 1997). 

18 Multiple answers were possible, and the numbers thus do not match the number of participants.
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With reference to a taxonomy of Kappa values based on Landis and Koch (1977), 

values between 0.61 and 0.80 are considered to represent significant agreement, 

whereas values between 0.81 and 1.00 indicate near-complete agreement. With a 

slightly different classification, Fleiss (1981) has indicated that values above 0.75 are 

considered as exceptional and that values between 0.40 and 0.75 are fair to good. 

Schulte (2017), based on the recommendation of various authors (Bortz & Döring, 

2006; Fleiss, 1981; Landis & Koch, 1977), has classified as acceptable values 

between 0.40 and 0.75, calling values above 0.75 good to excellent. Based on 

recommendations by Schulte (2017), the inter-rater agreement for this study (0.76) 

can be considered as good. Therefore, the established categorization scheme was 

confirmed and maintained for the final coding of all responses.  

The first question aimed at eliciting a statement from the participants about 

various tools to assess the business environment. The tools proposed in the survey 

were the five forces, a PESTEL analysis, a SWOT analysis, and an optional field to 

propose other tools. An analysis of the participants' statements about the external 

environment shows that in many cases, the responses were generally short, referring 

to keywords or including concise formulations instead of detailed sentences. 

However, some experts also provided more elaborate answers, especially for the 

PESTEL analysis.  

A PESTEL analysis is 

a great fundamental tool to get a broad overview of what's happening/coming 

in all key elements of the whole macro-system. More likely to cover a broader 

spectrum yet [a] specific set of influencing factors and their trends, which are 
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applicable to the world ecosystem and even domestic [ecosystem] – if 

required. (Expert_1) 

A PESTEL analysis is 

very relevant, as understanding the changing environment affects most 

strategic decisions and is often weakly done … the importance of trends & 

drivers needs to be assessed, as well as the nature of the trend curves, and 

confidence in ([the] uncertainty of) forecasts and analysis assessed. (Expert_3) 

However, some statements show that the participants noted that the tools 

should not be used as the only means of assessing the environment. Most participants 

highlighted that the tools (e.g. PESTEL analysis, five forces, SWOT analysis) are 

only appropriate if supplemented with other analytical tools.  

When SWOT analysis is used together with PESTEL analysis, you can obtain 

a comprehensive understanding of the internal and external environments. 

(Expert_16) 

As [a standalone] tool [a PESTEL analysis] is not comprehensive enough, so 

it's recommended to add a customer analysis, competitive analysis, market 

analysis. (Expert_8)  

Regarding Porter's five forces: 
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It uses information derived at some point in the past – therefore, [that 

information] can respectively be outdated. It excludes other emerging factors, 

rapid changes and uncertainties – hence, [it is] applicable perhaps only for 

short-term strategy. Its scope and application are pretty much restricted and 

only suitable for industrial assessment, not for corporate assessment. 

(Expert_1) 

The time dimension should be considered (e.g. SWOT for short, medium & 

long term), potentially combining PESTEL & Five Forces, overlaid on [the] 

roadmapping canvas (as the prime integrator for toolkits). (Expert_3) 

In the overall context of analyzing the external environment, some experts 

proposed various other tools such as scenario analysis (Expert_20), market analysis, 

competitor analysis, and stakeholder analysis (Expert_19). Several participants 

highlighted that the different tools also might be helpful to track digital technologies: 

Porter's Five Forces model still applies quite well. But I think the dynamics 

have changed within each of the forces. For example, as regards the threat of 

new entrants, with digital technologies such as AI, it's not just traditional 

industry competitors you need to worry about, but new entrants from outside 

your industry, function[ing] with new AI-based business models. (Expert_16) 

Trend analysis, "impact matrices" (similar to QFD [Quality function 

deployment], to relate technology to applications and markets), portfolio 
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methods, SWOT/PESTEL/Porter's five forces, etc. can all include technical 

perspectives, enhancing & broadening the assessment of technologies in 

context – ideally these should all work in harmony, with the integrating nature 

of the roadmap canvas enabling this. (Expert_3)  

After the analysis of all the responses, and especially a suggestion from 

Expert_3, the creation of a toolkit for the analysis of the external environment was 

proposed by the researcher. The toolkit can be used for BMI-R creation, development, 

and improvement, and depending on the company and industry, different tools or 

methods can be applied. A renewed literature comparison yielded findings about a 

roadmap toolkit (Karasev & Vishnevskiy, 2013; Kerr, Phaal, & Thams, 2017b; Phaal, 

Kerr, Oughton, & Probert, 2012). Table 36 shows the toolkit for the BMI-R, which is 

divided into three categories (environment, digital technology and company analysis). 

Table 36 

BMI-R Toolkit 

BMI-R Toolkit 

E
xt

er
n

a
l 

Environment Analysis 

Macro- Environment 

• PESTEL

• SWOT

• Five-Forces

Micro- Environment 

• Five-Forces

• ABC Analysis

• SWOT

• Experience Curve

• Concept Visioning

• Scenario Building

(Continued) 
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Table 36 (Continued) 

BMI-R Toolkit 

BMI-R Toolkit 

T
re

n
d

s 

Digital Technology Analysis 

Digital Technologies 

• Gartner’s Hype Cycle

• S-Curve

• Digital Radar

• Technology Radar

• Bibliometrics

• Patent Analysis

• Morphology Analysis

• Technological Development Envelope

• Analytical Hierarchy Process

In
te

rn
a
l 

Company Analysis 

Firm Activities 

• Value Chain Analysis

• Portfolio Analysis (e.g. BCG-Matrix)

• SWOT

• MOST Analysis

• Heptanalysis

• Strategy Map

• Linking Grids

Company Resources 

• VRIO

• Innovation Matrix

• Scenario Planning

Economic Feasibility 
• KPIs (e.g. Return on Investment, Net

Present Value, Internal Rate of Return)

This toolkit also includes tools and methods to analyze the internal aspect of a 

company and the top layer of the BMI-R, the digital technologies layer. Participants 

did not favor the proposed Gartner's hype cycle as a sole tool to analyze digital 

technologies that might have an impact on a business model: 

Based on the fact that these are just estimates, this tool shouldn't be a guide for 

a realignment of a business model. (Expert_8) 
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I don't consider [the] hype cycle as a useful tool; instead, I apply the S curve. 

(Expert_13) 

The participants criticized the lack of context-specificity and the time-

dependent dimension: 

The perception positioned on the hype cycle can be overhyped/underhyped 

sometimes when compared to the actual advancement of certain technology in 

real time. (Expert_1) 

Furthermore, the hype cycle is not scientific in nature (Expert_ 16), which 

means no data and profound analysis justify it, implying that the pictured technologies 

are based on estimates (Expert_8). Moreover, there are too many unknowns and too 

many influencing factors, such as government restrictions, which make it hard to 

ultimately predict the success rate of a digital technology (Expert_8). Those 

unpredictable influences are not covered by the hype cycle. In addition, participants 

noted that the tool is based on forecasts (expectations versus time), which offer a 

highly subjective perspective (Expert_12; Expert_15). The participants also saw, in 

more general terms, the difficulty of predicting emerging digital technologies. In 

addition, participants mentioned that companies struggle to relate on those emerging 

technologies, due to lack of knowledge or understanding regarding those technologies 

(Expert_14). Besides, participants noted that the hype cycle does not incorporate 

usability (Expert_5; Expert_4) and that further analysis is required to confidently use 
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the hype cycle for strategic decision making (Expert_3). The participants proposed a 

range of other tools and methods, which provide a more complete means of analyzing 

digital technologies: 

The Philips innovation matrix (Groenveld, RTM, 1997) seems particularly 

relevant to the Gartner Hype Cycle, as it does include consideration of timing 

(e.g. being too early or too late with capability). (Expert_3) 

Other proposed procedures to assess digital technologies are online research, 

academic research, bibliometric analysis, the S-curve, impact matrices, the SWOT-, 

PESTEL-, and five forces analysis with a technological perspective, and patent 

analysis (Expert_9; Expert_10; Expert_13; Expert_16; Expert_17). Another method 

included in the toolkit to assess digital technologies and their relevance for the digital 

transformation of a business model is the technology radar by Rohrbeck, Heuer, and 

Arnold (2006). The technology radar is used to manage technology intelligence 

efforts. It is a method spanning from the identification, selection, assessment to the 

dissemination of a technology. 

The tools to assess digital technologies should offer a first impression of 

existing digital technologies so that companies can research technologies of interest 

for them and their business model to then initiate a more detailed analysis. The 

participants also noted that IT specialists and IT departments should be involved 

(Expert_1). Some participants adopted more a company perspective and argued that a 

company should be aware of its needs first and integrate digital technologies on that 

basis, instead of seeking new opportunities (Expert_2; Expert_19). However, this 
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stance dismisses the fact that a company might not be aware of the potential of an 

unknown digital technology. Nevertheless, the participants also stated that a strength 

of the hype cycle is its possibility of helping with the question of innovation timing: 

A simple representation of an important underlying dynamic associated with 

emergent technologies and should be accounted for in strategy (essentially a 

"first-order ringing-in innovation system", slowing down overall progress 

through over- and then under-investment). (Expert_3) 

The hype cycle provides a good understanding of the maturity and evolution 

of technologies by characterizing the typical progression of a technology from 

user and media overenthusiasm through a period of disillusionment to an 

eventual understanding of the technology's relevance and role in a market. 

(Expert_16) 

Therefore, the researcher suggests including in the BMI-R toolkit, in addition 

to the hype cycle, the other proposed tools and methods to assess digital technologies. 

The purpose of the hype cycle is to provide an initial overview regarding the timing of 

emerging technologies (Kreutzer, 2017). The hype cycle shows in which phase of 

their life cycle, industry-relevant technologies are positioned. These technological life 

phases are defined on the basis of the expectations for the various technologies. Given 

this, it becomes clear which technologies are overrated and which will develop into 

established tools (Kreutzer, 2017). Even if it is not based on grounded research, the 

hype cycle helps to indicate the speed at which each innovation is progressing, 
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suggests the maturity of the digital technology, and offers a snapshot of the relative 

market promotion (Steinert & Leifer, 2010). Participants also noted, as with the 

analysis of the external environment, that the tools and methods to assess digital 

technologies should be used together, instead of on their own. In this context, the 

integrating nature of the roadmap can be exploited (Expert_3), as mentioned in the 

literature by Phaal et al. (2005).  

Most participants felt that the four components (i.e. value proposition, value 

creation, value delivery, and value capture) for representing the business model was 

appropriate: 

Easy to understand, especially for managers with less academic background in 

this field; useful also for smaller companies, applicable in workshops with 

participants with less professional backgrounds. (Expert_11) 

Specifically, regarding representation in a roadmap, participants described the 

business model representation as plausible due to its rather small number of 

components. Participants also noted that those four proposed components offer a 

general understanding of a business model (Expert_10). In other representations, the 

components might have different labels or be arranged in a different way (Expert_10). 

However, some participants mentioned the well-known and popular business model 

canvas by Osterwalder and Pigneur (2010) (Expert_2; Expert_3; Expert_6; Expert_7; 

Expert_8; Expert_9; Expert_11; Expert_12; Expert_20). Missing components that the 

participants suggested considering included risk (Expert_1), IT (Expert_10), and a 
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value capture update (Expert_5). In addition, one participant emphasized the 

relevance of a network structure, which is often relevant when considering digital 

transformation (Expert_19). Participants also noted that the business model 

representation would need some more details if considered explicitly:  

May require more granularity (sub-themes) for supporting decisions. 

(Expert_3)  

Nothing is missing, but you could add more details like required assets, 

partners, target/customer groups, cost structure, revenue streams, etc. 

(Expert_11) 

Therefore, the four-component business model was supplemented with a 

network component, with sub-components (e.g. resources, customers) for the more 

granular and detailed view (Figure 19). The network component is especially valuable 

in the context of digital transformation. The researcher defines this component as the 

horizontal and vertical partnerships formed to be able to deliver the value to the 

customer. It is also associated to the platform and conditions for digital cooperation to 

meet the strategic or operational objectives, which is often relevant when considering 

digital transformation (Expert_18). 



Figure 19 

Revised Business Model Representation for the BMI-R 
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Some participants recognized the usefulness of the proposed tools (e.g. value 

chain analysis, Porter's generic strategies, SWOT analysis, portfolio analysis) to 

analyze the internal structure of a firm: 

It value chain analysis helps to uncover relevant interfaces of upstream and 

downstream activities, and it is therefore well suited to analyze the business 

development by doing a strategic cost analysis of the individual activities. 

(Expert_8) 

However, the individual application of these tools is clearly coupled with 

limitations, and tools thus should be used in combination. For the business model 

analysis, the participants strongly recognized the strength of the respective tools when 

applied together.  

For example, a VRIO analysis is 

not a standalone tool. It requires another analytical tool to complete the whole 

value interpretation … [additional] tools can be used in conjunction with 

[v]alue-chain analysis once all areas are identified [so] as to assess which area

can be capitalized or re-strategized. (Expert_1) 

Again, participants noted that the best tool depends on the company and 

context: 
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I believe it is difficult to suggest a general assessment tool that fits to all the 

business models. (Expert_15) 

There are a plethora of strategic frameworks/tools – a continuous 

proliferation; all may be useful, but are not generally applied in a coherent 

way, with gaps, overlaps and data incompatibilities. (Expert_3)  

Participants also proposed that the company should first establish what it 

wants to assess – the indicators and metrics of interest (viability, feasibility, 

robustness, financial performance) (Expert_2; Expert_19; Expert_20) – before 

selecting the appropriate tool for the analysis. Other analysis tools and methods 

proposed for analyzing the business model were scenario planning (Expert_18), 

financial KPIs (net present value, return on investment, internal rate of return, etc.) 

(Expert_17), a strategy map (Expert_11), MOST analysis, heptanalysis (Expert_4), 

and the business model or value proposition canvas (Expert_16, Expert_11; 

Expert_12; Expert_21). Furthermore, some participants highlighted the human factor 

of analytical execution: the applied tool is only as skillful as the user (Expert_10). 

With the above points in mind, the researcher proposed incorporating the tools into 

the BMI-R toolkit (see Table 36 above) so that companies can choose between the 

tools and methods depending on their specific needs. One participant noted that a 

roadmap is the only approach with a holistic system- and time-based structure for this 

purpose. A roadmap can provide an integrating framework for coherent scalable 

toolkits (Expert_3).  
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The proposed activities layer in the BMI-R was misleading, and most of the 

participants did not understand its purpose or its relation to the other layers. The 

single components were often clear, but the flow of the activities remained quite 

abstract. (Expert_10) and thus required some revision rounds (Expert_20). 

One participant proposed calling the "activities" in the bottom layer 

"categories." More concretely, that participant saw the bottom layer more as 

categories in which respective activities can be mapped out (Expert_11). 

The participants also mentioned, in connection with activities, the dynamics of 

the business model, the flexibility requirement (Expert_1), the employee mindset, the 

company culture (Expert_18), the innovation potential (Expert_12), knowledge 

management, external consultation, regular best-practice research or benchmarking 

(Expert_11), a focus on customer needs and demands (Expert_2; Expert 19; 

Expert_20), collaboration opportunities, the development of business networks 

(Expert_19), laws and regulations (Expert_4), the IT architecture (Expert_1; 

Expert_8), and the inclusion of outside partners (Expert_19).  

Some participants, however, agreed with the categorization of activities into 

the three parts (i.e. content, structure, governance): 

I believe these three action plans are quite well summarized. (Expert_15) 

All these measures fit into the three categories mentioned above, so they seem 

to be sufficient from my point of view. (Expert_11) 
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Based on the above feedback, the researcher proposed that activities can be 

grouped in categories that might be considered to innovate a business model. 

However, concrete measures still need to be described by the company. The 

categories continued to employ the originally proposed terms for the activities: 

content, structure, and governance.  

Overall, the proposed BMI-R was well received. Participants especially put 

forward its logical structure, and its well assembled layers: 

It logically demonstrates an overlook on how a company strategically attains 

innovation … the model is highly relevant to the nature of strategic business 

planning. (Expert_1) 

A good roadmap in order to enable a change process. (Expert_8) 

I think the BMI-R architecture is relevant to describe the BMI process since 

you can compare digital technologies to [the] drivers layer, [the] business 

model to [the] products/services layer, and design elements to [the] resources 

layer in the generic technology roadmap … the number of layers and their 

elements within each layer are appropriate to help you construct the BMI-R. 

(Expert_16) 

In particular, the integration of the BMI process into a (technology) 

roadmapping structure was perceived as suitable: 
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I think it's appropriate to apply a generic technology roadmapping architecture 

to help identify the strategic business model in a firm. (Expert_16) 

Good integration with [the] business model and roadmap. (Expert_18) 

However, some participants did not understand the link between the temporal 

dimension and the elements that influence change in the innovation process:  

I don't understand [the] link between [the] temporal part and what are 

elements that influence and change in an innovation process … Not sure I 

understand [the] linkage between layer[s], especially activities and internal as 

they are part of the business model. (Expert_9)  

As stated before, the level of [abstraction] is quite high. E.g., [what] do results 

of the "initial situation analysis" look like? How are they included in the 

further process? … I am missing a depiction of the resulting state (vision). 

How are the stages of the business model developing over time? (short-term, 

mid-term e.g.). (Expert_10)  

 Moreover, concrete actions and deployment in a real-life setting were missing 

for most participants (Expert_10; Expert_14; Expert_20; Expert_21; Expert_13). 

Participants were concerned that clear and sufficient guidance might not be available 

to progress from the current to the future business model (Expert_10; Expert_17; 

Expert_19). Furthermore, concern was raised regarding the use of the approach: 
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Especially the visualization is important, when the model is filled in with all 

the items/texts of the respective case. (Is there enough space? [Is it] easy to 

understand? Does it represent the BMI plan in a proper and easy way?) 

(Expert_11)  

A broader context around the core focus and more sub-structure within it (not 

necessarily to affect the summary diagram, but to offer a more detailed and structured 

analysis and organization of the data) were also proposed (Expert_3). Overall, 

participants acknowledged that three layers are appropriate for representing the BMI-

R (i.e. Expert_18; Expert_21), especially since it provides an outside-in approach 

with the aim of creating an actionable plan (Expert_19). Based on all participant 

comments, a revised BMI-R was proposed (Figure 20). 



Figure 20 

Revised BMI-R Approach 
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The proposed steps for the BMI-R found approval from most participants: 

[The] BMI-R structures the process and provides tools to support the steps. 

(Expert_19) 

The number of steps is not too much for the user. (Expert_14) 

However, some participants also noted that the proposed steps are close to 

other process approaches (Expert_7; Expert_8). Slight modifications were suggested, 

namely, incorporating another step or combining two steps (Expert_10; Expert_11; 

Expert_15). Furthermore, participants highlighted the iteration possibility for the 

process steps and also recommended applying more agile methods: 

Would advocate an agile approach, iterating as rapidly as possible to start 

with, as a kind of diagnostic, to work out where further attention is required, 

scaling up [the] process as required. (Expert_3) 

You could also use different innovation processes like design thinking. 

(Expert_8)  

In addition, not all steps must take place in a sequential way, and one could be 

excluded according to the company and the context: 
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Depending on the timing, nature of each layer, business settings and 

availability of resources, it's not necessary to go through each step, 

respectively one after another in the order given. (Expert_1) 

Participants were also unsure how much time and effort would be required to 

complete one cycle, for which interactions and feedback might be required, thus 

risking applying the steps in a linear fashion. Therefore, the researcher proposed an 

agile approach, iterating as rapidly as possible to start and then defining where further 

attention is required in the business model, in order to direct activities to where they 

are needed the most. This is also suggested in the literature, which has acknowledged 

that "BMI is, and should be, an iterative process of adjustments in pursuit for better 

performance and success" (Heikkila & Heikkila, 2017, p. 197). Therefore, the process 

is split into a design phase and a realization phase (with a new step 

– "implementation" instead of "revise"). Furthermore, an iterative nature (cycle) is

given to the process, where not all steps must be followed in each cycle (Figure 21), 

with "checkpoint" stages in between. The step "revise" was removed from the process 

steps since participants suggested starting over the process with step one and 

simultaneously revising the previously implemented changes. 

I am revising; you could add that regular[ly] revising the business model may 

lead to start[ing] the process from [step] one again. In doing so, some kind of a 

loop emerges, illustrating the need to revise and reassess your business model 

constantly on a regular basis in times of exponentially growing digital 

technologies. (Expert_11) 
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Figure 21 

Revised BMI-R Steps 

The loop character of the process steps also counterbalances one often-

mentioned concern, the constant change of the external environment and the question 

of how to match this dynamism. Proper and frequent updates should be integrated into 

the analysis of the external environment, which also applies to the internal fit of the 

newly implemented changes: 

A very necessary tool that needs to be updated periodically if conducted [sic]. 

(Expert_1) 

For the BMI-R, a continuous revision cycle is integrated, which enables a 

company to revise the BMI-R constantly, thus simultaneously creating revision loops. 

From those loops, lessons and improvement proposals can be deduced. Furthermore, 

based on the suggestions of the participants, a "checkpoint" stage was integrated after 

each respective step (Expert_10; Expert_19): 
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Almost all participants noted that the BMI-R requires practical application to 

test its utility and further develop and refine the approach (see Section 5.2). 

5.1.8.2 Second round-results. In the following section, the results from the 

second round of the Delphi survey are presented. First, a description of the sample 

size is given, along with the response rate for this round. The results from the 

statistical analyses are then presented. Participants could also comment on the 

proposed changes made to the BMI-R and the steps, although doing so was optional. 

Those comments are also integrated into the presentation of the second-round results. 

The distribution of the second-round questionnaire again occurred via an e-

mail with a link to the SurveyMonkey platform. The questionnaire was sent on 

November 26, 2019 and was open until December 6, 2019. However, due to the low 

return rate, the return date was extended until December 24, 2019. Since the Delphi 

method is based on a fixed group of participants throughout the whole process, only 

those who participated in the first round were contacted. Therefore, the 21 experts 

from the first round were e-mailed again and invited to take part in the second-round 

questionnaire. Table 37 shows the sample structure and participation, and it thus 

indicates the response rate in the second round. As can be seen in the table, group one 

represented 58% and group two 42% of the total sample19. First, the

qualitative answers given in the second round are presented, followed by the 

quantitative evaluation. 

19 This sample size is over the minimum of six participants for a Delphi survey reported by Hasse

(1999). 
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Table 37 

Sample Structure and Response Rate for the Second Round 

Sample Round Two Group Number of Experts 

Contacted 

Number of 

Responses 

Response 

Rate 

Business Model/BMI 1 12 11 92% 

Roadmap/roadmapping 2 9 8 89% 

Total 21 19 90% 

Overall, the revised BMI-R and steps were well received by all participants: 

Integration of management frameworks and tools is important, as each has 

strengths and weaknesses which can be addressed through integration. 

Business model frameworks are important and widely used, and roadmapping 

helps to integrate and provides a timeline to ensure business model 

change/transformation can be addressed explicitly. (Expert_3)  

In particular, the proposition of a toolkit for the analysis of the initial situation, 

business environment, digital technologies, and internal aspect of a firm was well 

received: 

I like having the various options available … although in practice, one is 

unlikely to use all methods (a lot of work), so moving forward it would be 

helpful to understand which are more relevant to which situations and how 

they connect together seamlessly. Practical application of the toolset will be 

needed eventually to really understand this and to demonstrate utility. 

(Expert_3) 
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Other participants also had recommendations for the toolkit: 

You should show some example(s) [of] how to combine those tools as a 

guideline. (Expert_ 17) 

Although, I would apply some tools like scenario planning and visioning at a 

much later stage of the proposed model. Scenario building takes times and a 

lot of expertise efforts to accomplish. Implementing it at a much later stage, 

perhaps after getting strategic concepts, will help [in] painting a more 

completed picture of a company's future as a whole. Another plus side, you 

can use these scenarios to communicate a clearer strategy a company wishes to 

carry [out]. (Expert_1) 

To address the concerns of the participants, the tools proposed in the toolkit 

are a collection of options that can be used but that are optional for each company. As 

in the first round, some participants questioned the sole concentration of the top layer 

on digital technologies: 

Obviously, the focus here is on how digital technologies drive BMI. For 

companies, also other drivers can exist that warrant different external 

components to be taken into account. So, the relevance depends on the type of 

driver considered. (Expert_19) 
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Other drivers can also be analyzed in the BMI-R; for example, market 

competition can be assessed in the initial situation analysis when analyzing the 

business environment. The exclusive concentration in the BMI-R on digital 

technologies is due to the high impact those digital technologies have on today's 

business models; they can thus be recognized as one of the main drivers for BMI. 

In the first round, the last layer was not well received. Therefore, some 

modifications were proposed to reach consensus on the bottom layer. Overall, the new 

suggestions for the bottom layer were accepted more fully than the initial proposition. 

However, some participants were still not convinced by the suggestions for this layer:  

The output's layout should be formulated and designed in order for people to 

see the picture and to understand it better. In my opinion, depending on the 

nature of the business, this layer's outcome should be flexible enough but yet 

can still be grouped into key common categories. (Expert_1) 

Still not sure, it might be more practical usage when we get the use cases. 

(Expert_ 18) 

Therefore, revision of the layer was needed, and a new proposition was 

offered in round three (see Section 5.1.8.3).  

The quantitative answers were evaluated with SPSS. Given the small number 

of participants (n = 19) and the ordinal scale level, only non-parametric tests were 
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applied. For pragmatic reasons and to better illustrate the trends, descriptive statistics 

were presented with the arithmetic mean and standard deviation (Field, 2018). 

Overall, the results demonstrate that the two groups were in accordance regarding the 

various questions. Table 38 illustrates the number of respondents, the mean, and the 

standard deviation based on a Likert scale from 1 to 5 (i.e. 1 = very low importance; 5 

= very high importance). Questions 11, 15, and 19 are questions with different 

response choices and thus were not based on an ordinal scale level. Questions 6, 8, 

and 22 were optional questions with an open-text answer field. Question 1 asked 

about the field of activity of the participants (either business model/BMI experts or 

roadmap/roadmapping experts) and hence are not represented in the table. 

Table 38 

Descriptive Statistics for Overall Dataset of the Second Round 

Question (Number Matches the Survey) N Mean* Std. 

Deviation 

Q2: Structured approach for BMI 19 4.16 0.765 

Q3: Usefulness of roadmap integration for BMI 19 3.84 0.602 

Q4: Revised BMI-R approach for BMI 19 3.68 0.582 

Q5: Relevance of the BMI-R for supporting/driving BMI 19 3.79 0.535 

Q7: Toolkit to assess initial situation 19 3.95 0.848 

Q9: Use of the proposed tools together 19 4.58 0.607 

Q10: Initial situation analysis necessary 19 4.63 0.496 

Q12: Relevance of digital technologies for BMI 19 4.37 0.761 

Q13: Impact of digital technologies on business model 

components 

a) Value proposition 19 4.11 0.809 

b) Value creation 19 4.16 0.688 

c) Value delivery 19 4.53 0.612 

d) Value capture 19 3.89 0.937 

e) Value network 19 4.05 0.848 

(Continued) 
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Table 38 (Continued) 

Descriptive Statistics for Overall Dataset of the second Round 

Question (Number Matches the Survey) N Mean* Std. 

Deviation 

Q16: Categorization of digital technologies 19 3.74 0.806 

Q17: Revised business model representation 19 4.21 0.419 

Q18: Inclusion of a network component 19 3.89 0.809 

Q20: Revised activity layer 19 3.79 0.419 

Q21: Usefulness of the predefined categories 19 3.47 0.905 

Q23: Agile and iterative steps for the BMI process 19 4.47 0.697 

Q24: Revised BMI process steps 19 3.89 0.459 

Q25: Incorporation of ‘Checkpoint’ stages in the 

BMI process 

19 4.00 0.745 

*Use of mean instead of median to obtain a more detailed representation of the results

All questions were answered above the theoretical mean of 2.5. Participants 

considered a structured approach for the BMI process to be useful (M = 4.16). The 

literature has suggested the same, as a structured approach facilitates the innovation 

process (Bucherer, 2010; Fallahi, 2017; Johnson, 2010; Stampfl, 2016), which 

justifies the development of the BMI-R approach. However, the integration of the 

BMI process into a roadmap had a score that, while still above average, was slightly 

lower (M = 3.84). This outcome shows that this novel process approach is currently 

hard to grasp since no empirical studies have been conducted so far. Furthermore, the 

benefits of the BMI-R approach still need to be evaluated and tested in real-life 

settings (see Section 5.2). In general, the revised BMI-R approach proposed in round 

two was well received (M = 3.68). The importance of the BMI-R approach for 

supporting and driving the BMI process also scored above average (M = 3.79). Based 

on the findings, a structured BMI process is highly relevant, as it supports an 
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organization in initiating and driving the innovation process, which might be done 

with the integration of the BMI process into a roadmap.  

The initial situation analysis includes the analysis of the business environment 

in which the company operates. In the generic roadmap based on Phaal and Muller 

(2009), the initial situation analysis can be compared to the past and current situation; 

key events and facts from the past are highlighted (e.g. main competitors, market 

entry strategy, customer analysis), and learning points can be deduced. The initial 

situation analysis helps the company to evaluate the industry, market, competitors, 

suppliers, digital technologies, customers, general environment (e.g. political 

situation, health crisis20), and the overall economy. The assessment of the external

environment of a business model through the combination of various tools was highly 

recommended (M = 4.58). Different analysis tools exist for companies to attain a 

picture of their environment. The proposition to integrate the tools in a toolkit to 

evaluate the initial situation of the business model was considered as relevant (M = 

3.95). This toolkit also contains tools to analyze the internal business and digital 

technologies. With this toolkit, companies have all the tools available and can use 

them during the BMI process. Integrating them into a toolkit with a direct link to the 

roadmap allows companies to analyze their roadmap at any given point in time. The 

necessity of analyzing the initial situation of the business before starting to develop 

the roadmap received the highest mean score (M = 4.63). 

The majority of the participants (58%) saw the two following statements as 

equally important when considering digital technologies for a business:  

20 At the end of 2019, a coronavirus outbreak had a vast impact on the world economy.
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• A company should first be aware of its needs and then look for a potential

technology that might help it.

• Existing digital technologies should be screened and considered for a potential

company fit.

The finding presented above is not exactly in line with the results of a 2019 

study by Rittmann et al. (2019). The authors argued that it is key to first evaluate the 

digital ambition of a company and then to assess the status quo of its digital 

capabilities before defining concrete activities (Rittmann et al., 2019). The study 

revealed that the analysis should start from the inside-out instead of identifying 

potentially beneficial digital technologies in the environment. Participants attributed 

an above-average relevance to digital technologies for BMI (M = 4.37). This finding 

is in line with the analyzed studies (e.g. Marbler, 2018; Mohr et al., 2017; Reker & 

Böhm, 2013; Rittmann et al., 2019), which have acknowledged the importance of 

digital technologies for BMI (see Section 2.4.4.2). In a study by Reker and Böhm 

(2013), 88% perceived a positive correlation between digital transformation and a 

firm's advantageous position in the market.  

Today, digital transformation is indispensable for a business to grow and to be 

successful. This was also noted by the participants, for whom the correlation between 

digital transformation and the business model for firm success was positive (M = 

3.95). More specifically, participants acknowledged slightly different impacts of 

digital technologies on the respective business model components. The highest impact 

was attributed to value delivery (M = 4.53), followed by value creation (M = 4.16), 
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the value proposition (M = 4.11), the value network (M = 4.05), and finally value 

capture (M = 3.89).   

This result is not in accordance with the findings of Bartels and Lösch (2015). 

The authors have stated that industrial SMEs concentrate first on digital potential 

regarding their value capture component and then on value creation. The authors have 

argued that the digital transformation of the production process is too time consuming 

and resource intensive and that positive results thus cannot be directly seen (Bartels & 

Lösch, 2015). However, according to the study, 40% of the companies surveyed 

wanted to invest in the digital transformation of their production process and thus in 

the value creation component. Due to globalization, SMEs are facing increased 

competition, which forces companies to rethink their business models and thus to 

experiment with digital transformation projects. This statement has been confirmed by 

another study concluding that companies see digital transformation as an opportunity 

to create more value and thus to increase their revenue over the next five years 

(Lichtblau et al., 2018).  

Overall, the impact of digital technologies on the respective business model 

components received significantly above-average ratings. Therefore, the sole 

concentration on digital technologies for the top layer is appropriate since they are 

recognized as a major influence on business models and, in this context, their success. 

Consequently, the top layer proposes a categorization of digital technologies in order 

to better assess and map them. The classification of digital technologies is based on 

Bouée and Schaible (2015) and is divided into four categories: digital data, 

automation, digital customer access, and networking (Figure 22).  
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Figure 22 

Digital Radar with Categories (Source: Bouée & Schaible, 2015) 

The collection, processing, and evaluation of digital data enable companies to 

make better predictions and decisions (digital data category). The combination of 

classic technologies with AI supports the development of autonomous work and self-

organizing systems (automation category). Mobile internet enables direct access to the 

customer, who thus enjoys a high degree of transparency and new services (digital 

customer access category). The mobile or performance-based networking of the entire 

value chain via high-bandwidth telecommunications facilitates the synchronization of 

supply chains, which leads to the shortening of production times and innovation 

cycles (network category) (Schallmo & Rusnjak, 2017). Kay et al. (2019, p. 5) have 

stated that "observing and assessing innovations and future trends is a promising way 

for established SMEs to seek for new business opportunities. This is especially the 

case within a rapidly changing business environment due to the ongoing digitization".  
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The idea of categorizing digital technologies for the top layer was well 

received (M = 3.74). Furthermore, the results (participants asked to rank the following 

options from most important to least important) clarify that the complete digital 

transformation of selected business model components (47% of participants rated this 

option as the best option) predominated, followed by the partial digital transformation 

of selected business model components (32%), the complete digital transformation of 

all business model components (16%), and the partial digital transformation of all 

business model components (5%). The results show that the participants opted for the 

digital transformation of selected business model components (79%) based on either 

complete digital transformation (47%) or partial digital transformation (32%). With 

the BMI-R, selected business model components can be isolated and mapped for 

digital transformation. It gives organizations the possibility to concentrate on selected 

business model components and to drive the digital transformation process while still 

keeping the big picture in view. Given that a company has only limited resources (e.g. 

financial resources, human resources), the possibility to select and concentrate on a 

business model component in the BMI-R is essential.  

The middle layer of the BMI-R concerns the business model framework. In 

round one of the Delphi survey, participants made suggestions about improvement 

possibilities for this layer. Based on these suggestions, the business model 

representation was further developed and adjusted. Participants supported the revised 

business model representation (M = 4.21). The addition of a fifth component, the 

value network, was approved (M = 3.89). Overall, the participants favored the five-

box framework (68%) proposed in the BMI-R over the business model canvas by 

Osterwalder and Pigneur (2010). The reason might lie in the fewer components the 
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five-box framework offers, which allows easier inclusion in the BMI-R approach. 

This simpler structure also reduces the complexity of the representation and makes it 

more appealing for visualization purposes. For the analysis of the company’s 

resources and the internal firm activities, the various tools (e.g. value chain analysis, 

SWOT, portfolio analysis) proposed in the literature were added to the toolkit.  

The last layer concerns the activities that can be mapped to digitalize the 

respective business model components. The participants confirmed the revised 

activity layer (M = 3.79) and saw the predefined categories as useful (M = 3.47). 

However, this layer found the least support and agreement among the participants 

(lowest mean values and high standard deviations). Therefore, a more precise 

conceptualization of this layer was needed to make it more practical. This task was a 

main issue to address for the third-round Delphi questionnaire. 

The last part of the second-round questionnaire concentrated on the process 

steps of the BMI-R. The first questionnaire solicited many suggestions concerning the 

process steps. Those were taken into consideration, and a revised process step 

approach for the BMI-R was proposed. Participants highly recommended an agile and 

iterative approach (M = 4.47) and agreed to incorporate some "checkpoint" stages 

between the respective process steps (M = 4.00). Overall, the revised steps for the 

BMI-R approach were well received (M = 3.89).  

To complement the analysis of the mean values, standard deviations of the 

ratings were also considered. A standard deviation shows the average distance to the 

mean and thus indicates the degree of consensus between participants: it indicates if a 

group – in this case, the experts – agree about a set of aspects. The lower the standard 

deviation, the more coherence there is in the group. The highest standard deviations 
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and hence the lowest degree of agreement was noted for the impact of digital 

technologies on the value capture component (SD = 0.937) and the usefulness of the 

predefined categories for the activities layer (SD = 0.905). This outcome signifies that 

the participants had the most dispersion in the answers regarding those questions. The 

lowest standard deviations and thus the highest degree of consensus appeared for the 

connection between digital transformation and the business model for firm success 

(SD = 0.405), the revised business model representation (SD = 0.419), and the revised 

activities layer (SD = 0.419). Overall, the standard deviations did not surpass 1.0, 

which is an indicator that the experts' responses were not too isolated and that a 

degree of agreement concerning the responses was present. The Mann-Whitney U-test 

enabled a detailed comparison of the sub-group responses (Table 39).  

Table 39 

Significant Difference (Mann-Whitney-U-Test) and Mean Values of the Second Round 

Question (Number Matches the Survey) N Mann-Whitney-U-

Test* 

Mean 

Values 

Q2: Structured approach for BMI 19 0.690 4.16 

Q3: Usefulness of roadmap integration for BMI 19 0.847 3.84 

Q4: Revised BMI-R approach for BMI 19 0.569 3.68 

Q5: Relevance of the BMI-R for 

supporting/driving BMI 

19 0.156 3.79 

Q7: Toolkit to assess initial situation 19 0.478 3.95 

Q9: Use of the proposed tools together 19 0.922 4.58 

Q10: Initial situation analysis necessary 19 0.961 4.63 

Q12: Relevance of digital technologies for BMI 19 0.514 4.37 

Q13: Impact of digital technologies on business 

model components 

a) Value proposition 19 0.203 4.11 

b) Value creation 19 0.274 4.16 

c) Value delivery 19 0.635 4.53 

d) Value capture 19 0.269 3.89 

(Continued) 
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Table 39 (Continued) 

Significant Difference (Mann-Whitney-U-Test) and Mean Values of the Second Round 

Question (Number Matches the Survey) N Mann-Whitney-U-

Test* 

Mean 

Values 

e) Value network 19 0.050 4.05 

Q14: Connection between digital transformation 

and business model for firm success 

19 0.603 3.95 

Q16: Categorization of digital technologies 19 0.722 3.74 

Q17: Revised business model representation 19 0.726 4.21 

Q18: Inclusion of a network component 19 0.104 3.89 

Q20: Revised activity layer 19 0.448 3.79 

Q21: Usefulness of the predefined categories 19 0.377 3.47 

Q23: Agile and iterative steps for the BMI process 19 0.574 4.47 

Q24: Revised BMI process steps 19 0.416 3.89 

Q25: Incorporation of ‘Checkpoint’ stages in the 

BMI process 

19 0.631 4.00 

* Significant difference at p < 0.05

The Mann-Whitney U-test analyzed if the two groups (business model/BMI 

and roadmap/roadmapping experts) showed unanimity concerning their central 

tendency, based on the median values.21 Results at or under the p = 0.05 significance

level represent disagreement between two groups (Bortz, 2005). As can been seen 

from Table 41, almost all deviations had absolute values above ∆T = 0.05, except for

the assessment of the value network component, which was exactly at 0.05 and thus 

significant. The result might be due to the different weighting the two expert groups 

assigned to the business network. Interestingly, however, this component was 

proposed by a business model/BMI expert in round one. Experts with a business 

model/BMI background might see the value network component as already 

integrated into another component of the business model. Indeed, Johnson (2010) 

integrated the 

21 The Mann-Whitney U-test is a non-parametric test and thus is based on median values.
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partnership aspect in the value creation component of the business model, and 

Osterwalder and Pigneur (2010) even represented partnership as a separate 

component (i.e. key partners) in their business model canvas. Roadmap experts might 

rather consider the technological side of the value network component and thus favor 

a separate component in the business model representation. Apart from this single 

exception, there were no significant differences in the response behavior of the two 

groups. This implies that the business model/BMI experts and the 

roadmap/roadmapping experts approximately rated the features in a similar way for 

the development of the BMI-R approach.  

When including sub-groups in a Delphi survey, one should not expect the sub-

samples to be equally distributed. This was the case for this research, with 11 

participants for the first group (business model/BMI) and 8 for the second group 

(roadmap/roadmapping). As a consequence, the results for the total sample were 

unbalanced. However, due to the small sample size, normalized values are irrelevant. 

The disproportionate group sizes were assumed to produce marginal differences. A 

higher distortion due to a weighting correction was expected and thus an adjustment 

was omitted. 

5.1.8.3 Third-round results. In the following section, the results from the third 

round of the Delphi survey are presented. This section starts with a description of the 

sample size and the response rate. Next, the results from the statistical analyses based 

on the assessment of the four-point rating scale are presented. The change from a five-

point scale to a four-point scale (i.e. 1 = strongly agree; 2 = agree; 3 = disagree; 4 

= strongly disagree) deprived the participants of the opportunity to give a neutral 

answer. The purpose of this round was to reach consensus among the participants and 
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thus to close the Delphi survey. At the end of the section, feedback and comments 

from the participants are presented regarding the BMI-R approach and the overall 

Delphi survey process.  

Participants again obtained an e-mail with a link to the SurveyMonkey 

platform. The questionnaire was sent on January 16, 2020 and was open until 27 

January, 2020. However, due to the low answer rate, the return date was extended to 

February 2, 2020. Given that the Delphi method is based on a fixed group of 

participants throughout the whole process, only those who participated in the second-

round questionnaire (19 experts) were contacted (table 40).  

Table 40 

Sample Structure and Response Rate for the Third Round 

Sample Round Three Group Number of Expert 

Contacted 

Number of 

Responses 

Response 

Rate 

Business Model/BMI 1 11 10 91% 

Roadmap/Roadmapping 2 8 8 100% 

Total 19 18 95% 

Based on the second-round answers, the bottom layer of the BMI-R was again 

revised since it did not meet with a satisfactory level of agreement from all 

participants. After considering the comments from the experts and conducting 

literature research about a possible representation for the bottom layer of the BMI-R, 

the researcher suggested the resource layer. In the roadmap literature, the bottom 

layer generally "relates to the resources that need to be marshalled to develop the 

required products, services and systems, including knowledge-based resources, such 

as technology skills and competences and other resources such as finance, 
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partnerships and facilities" (Phaal & Muller, 2009, p. 44). Those resources must be 

arranged so that the company can respond to top-layer influences by altering the 

middle layer. Bogers, Sund, and Vallarroel (2015) have also highlighted the 

importance of resources and capabilities for BMI. 

The resource layer supports BMI, integrating reflections on elements such as 

finance, knowledge, business relationships, and supply chain interactions. The 

proposal was for it to replace the activities layer initially incorporated in the BMI-R. 

The bottom layer underlines capabilities and organizational requirements, labelling 

the resources that need to be in place to make innovation possible.  

Table 41 

Descriptive Statistics for the Overall Dataset of the Third Round 

Question (Number Matches the Survey) N Mann-Whitney-

U-Test

Mean 

Values 

Standard 

Deviation 

Q2: Revised bottom layer 18 0.04 3.17 0.618 

Q3: BMI-R right layers and components 18 0.024 3.06 0.539 

Q4: Final revised BMI-R approach  18 0.004 3.17 0.618 

Q5: Symbols use in the BMI-R 18 0.032 3.11 0.471 

Q6: Different colors and shapes for bars in 

the BMI-R 
18 0.006 3.00 0.686 

As Table 41 illustrates, all questions had scores above the theoretical mean of 

2. The revised bottom layer – now labelled the resource layer – found great

acceptance from the experts (M = 3.17) and had one of the highest mean values 

among the third-round answers. Overall, the layers and respective components were 

agreed on (M = 3.06), and the final revised BMI-R was well received (M = 3.17). The 

introduction of symbols (M = 3.11) and different colors and shapes for the bars22 (M =

22 Bars are used to represent the content in a roadmap.
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3.00) was recognized as useful since these elements support a better overview in the 

visual representation of the BMI-R. 

Further insights can be gained through the consideration of the standard 

deviation. The highest standard deviation was found for using different colors and 

shapes when representing a bar (SD = 0.686). The lowest standard deviation in scores 

was measured for using symbols in the roadmap (SD = 0.471); such symbols can be 

used, for example, to indicate milestones, critical decision points, or activities. 

However, one participant noted that for the "symbol[s], if possible, please check with 

the standard symbol[s] which [are] use[d] in other communit[ies] such as 'diamond' as 

decision gateway, 'box' as task, activity" (Expert_18).  

After the data description, non-parametric tests were performed as the 

variables were scaled ordinally23. To obtain a more precise image of how the two

groups weighted the different questions, the researcher applied the Mann-Whitney U-

test. All deviations range at absolute values under ∆T = 0.05 and thus were significant

(Field, 2018). When considering the response behavior of the two groups, one can 

observe that the experts with a roadmap/roadmapping background responded to the 

questions with overall ratings above 3, whereas the business model/BMI experts gave 

ratings under 3 (Table 42).  

23 Mean values and standard deviations were only used to describe the data.
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Table 42 

Comparison of the Two Groups Based on the Mean Values 

Question (Number Matches the 

Survey)   
Business model/BMI Roadmap/Roadmapping 

Q2: Revised bottom layer 2.90 3.50 

Q3: BMI-R right layers and 

components 
2.80 3.38 

Q4: Final revised BMI-R approach 2.80 3.63 

Q5: Symbols use in the BMI-R 2.90 3.38 

Q6: Different colors and shapes for bars 

in the BMI-R 
2.60 3.50 

The difference in the answer behavior of the two groups can be explained by 

the fact that the roadmap/roadmapping experts had greater expertise regarding the 

architecture of a roadmap and the structure of the layers and thus were more aware of 

the specificities and features of roadmaps. Consent could be reached within the 

different groups. 

A Spearman correlation coefficient helps to assess the relation between two 

items and thus is a correlation measure, which aids to validate data (Field, 2018). 

Given that question 3 asked about the layers and respective components and thus 

indirectly addressed the structure of the roadmap, it was similar to question 4, which 

directly asked the participants to weigh the revised BMI-R approach. Therefore, a 

certain degree of correlation in answer behavior was expected since both questions 

had similar goals. Indeed, the Spearman correlation coefficient indicated that a high 

significance exists between the two items (>1%) and that the correlation coefficient 

was strong (0.835) since it was above 0.5. Therefore, participants validated not only 

the internal structure of the BMI-R but also the overall architecture of the approach.  
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The last question of the third round aimed to determine where responsibility 

for the BMI-R should lie: 61% of the participants reported that the top management 

should be responsible, whereas 39% saw the middle management in this position. To 

see if both sub-groups attributed responsibility to the management levels similarly, 

the researcher applied a Phi test analysis. The Phi test is a statistical measure of 

correlation. It expresses the strength of the relationship between two (or more) 

nominal or ordinal variables and is based on a comparison of actual frequencies of 

two characteristics with the frequencies that would be expected if these characteristics 

were independent (Field, 2018). In other words, this type of analysis allows one to 

determine if two separate groups have the same ranking behavior (Field, 2018). The 

test showed no difference in the response behavior of the two groups regarding 

responsibility for the BMI-R (Ø = 0.914). A value under p = 0.05 is considered 

significant, which was not the case here. Both groups valued the top management 

more than the middle management. The results are in line with those of Daheim et al. 

(2017), who recommended including the top management in the BMI process at an 

early point to ensure successful implementation. The same results were obtained by 

Bucherer (2010), who reported on the importance of the early integration of the top 

management level in order to manage and oversee a transformation project. However, 

the early involvement of employees is also a key consideration for a successful 

project completion (Wrobel & Nicolai, 2019). 

Participants could also give feedback on the overall Delphi survey process or 

BMI-R approach. The feedback on the BMI-R approach was as follows: 
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I think the approach you are proposing is quite unique and interesting. I would 

like to see the final result of your research. (Expert_16) 

I think the proposed approach looks very good, and this Delphi survey will 

provide a high degree of confidence in the design. However, the approach can 

only be proven through testing in the field (with real data), and some 

flexibility will always be needed to accommodate changes reflecting the 

context, with the proposed approach as the reference process for this 

customization. (Expert_3) 

As suggested by Expert_3, the next step of this research project was to test the 

BMI-R in a real-life setting through an action research component project. The final 

revised BMI-R and consensus steps are shown in Figure 23. 



Figure 23 

Final Revised BMI-R Approach and Steps After the Third Round Consensus 
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5.1.9 Discussion of the Delphi survey. Now that the findings for each round 

have been described and analyzed, the following section contains a discussion with 

regard to the RQ: 

SQ5: How can the theoretically constructed BMI-R approach be improved and 

validated? 

The qualitative analysis of the open-text answers from the first round provided 

initial insights into expectations for the possible architecture of the roadmap and the 

structure of the respective layers for BMI. In general, the experts with a 

roadmap/roadmapping background provided the most elaborate and detailed 

statements about the structure of the BMI-R, and this input was likely driven by their 

experience with roadmap construction and implementation. In contrast, the experts 

with a business model/BMI background offered more comments and improvement 

suggestions for the middle layer (business model). Besides the positive responses, the 

participants also criticized certain points, and the researcher considered these for the 

further improvement of the approach.  

The system of categories obtained from the round-one responses allowed the 

researcher to not only examine the data with appropriate objectivity but also ensure 

the required internal validity (Patton, 2002). In general, the two sub-groups exhibited 

similar answer behavior, except regarding the value network component in the 

business model representation, which was confirmed by a Mann-Whitney U-test. 

Interestingly, the value network component for the business model was suggested by 

a business model/BMI expert, but was not approved by the other experts in this field 
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to the same extent as the roadmap/roadmapping experts. Given that the value network 

component's inclusion in the BMI-R approach was generally supported, the researcher 

proposed this fifth component for the business model representation. Generally, in the 

second-round, consensus between the two sub-groups was reached for most questions. 

In total, all questions were answered above the theoretical mean of M = 3.5, which 

shows the importance of the objects in question. This indicated confirmation of the 

construct validity of the proposed BMI-R approach. Such confirmation in a group and 

between sub-groups can only be attained through iteration, which is a key feature and 

strength of a Delphi survey.  

Examining the standard deviations for the individual questions yielded a first 

impression of the participants' accord. The standard deviations ranged from 0.405 to 

0.937; thus, no standard deviations were higher than 1.0, suggesting a certain degree 

of consensus among the experts and respective sub-groups. The highest standard 

deviation, and hence the least agreement among the experts, appeared for the impact 

of digital technologies on the value capture component. An explanation for this 

finding might be that the value capture component is about the financial aspect of a 

company, which for most is already digitalized (e.g. online banking, PayPal). Another 

reason might be that the participants struggled to imagine how the value capture 

component could be further improved through digital technologies.  

The analyses of the second-round results indicated that the participants rated 

the activities layers (bottom layer) as one of the lowest (M = 3.79). In particular, the 

qualitative findings suggested a need to further conceptualize and develop this layer 

for practical application. Although the quantitative analysis confirmed the 

representation of this layer, the mean values were among the lowest, with a high 
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standard deviation for the proposed categories (i.e. structure, content, governance). 

The statistical analyses showed that a structured approach is highly relevant, and that 

digital transformation is indispensable for business models today. Indeed, the 

relationship between the digital transformation of a business model and the success of 

a company was recognized as very strong, especially due to the new opportunities that 

digital transformation offers an organization. 

In the third iteration round of the Delphi survey, consensus was reached 

among the participants about the architecture and structure of the respective layers of 

the BMI-R and the corresponding process steps (M = 3.17 out of 4)24. The results for

the second round showed that the participants did not agree on the activity layer. 

Therefore, the third-round questionnaire concentrated on this issue and tried to find 

agreement by proposing a new design for this layer. The results obtained in the third 

round indicated participant consensus on the bottom layer (M = 3.17 out of 4)25.

While redeveloping this layer, the researcher considered the comments and statements 

of the participants from the second round. Although the second-order analysis of the 

12 studies indicated that activities are a suitable fit for the bottom layer (see Section 

3.2.4), the Delphi survey could not confirm this. The activity description in the 

bottom layer seemed too confusing and would have left the BMI-R incomplete since 

the resource representation would have been missing. With the integration of the 

resource layer in the BMI-R, activities can now be deduced by contemplating the 

overall approach. Moreover, great importance should be placed on the linkages 

between the layers and the implementation of the BMI-R approach into daily business 

24 The scale was based on a four-point Likert scale to force participants' decisions.
25 The scale was based on a four-point Likert scale to force participants' decisions.
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activities (see Section 5.2). However, verification of the implementation of the BMI-

R in the long-term is beyond the scope of this dissertation since it would require 

further research. 

Organizing the results into a more concise format for additional assessment by 

the participants made it possible to obtain a synopsis and thus further insights’ in 

terms of an empirically identified BMI-R approach. Therefore, the results from this 

Delphi survey extend beyond a single survey implication and successfully describe 

and reconstruct expert opinions on the architecture of the BMI-R and the structure of 

the respective layers, based on a long-term empirical study. In addition, the results of 

this multi-stage survey indicate that complicated matters such as BMI in the digital 

context cannot be tackled by a single survey.  

The strength of this study is that it provides a comprehensive scientific 

analysis by the two expert groups on the development of the BMI-R approach. Table 

43 provides the description of the respective layers after the termination of the Delphi 

survey. 

The findings obtained from this Delphi survey are the first of their kind for the 

BMI process and could serve as the basis for an integrated approach to the BMI 

process. In particular, the results could provide inspiration in the context of improving 

the BMI process by offering recommendations and guidelines for the top 

management. What further validates the need for a revision of the BMI process, 

according to the findings derived from this study, is the digital transformation and 

thus the specific incorporation of digital technologies into the BMI process.  

Overall, this research offers a scientifically and empirically insightful method 

towards a modern understanding of scientific competence. This Delphi survey 
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provides a first attempt to suggest a BMI-R architecture and layer structure, and it 

thus is a starting point for considering how the BMI process could be improved to 

guide firms. 

Table 43 

Description of the Respective Layers After Obtaining the Final Results of the Delphi 

Survey 

BMI-R 

D
ig

it
a
l 

T
ec

h
n
o
lo

g
ie

s 

Top Layer 

Digital 

Data 

The collection, processing and analysis of digitized data to facilitate and 

improve predictions and decisions. 

Automation 

The combination of classical AI technologies that enable autonomous 

work and self-organizing systems. This reduces error rates, increases 

speed, and makes it possible to reduce operating costs 

Digital 

Customer 

Access 

Mobile internet enables direct access to the client, who in turn is 

provided with high transparency levels and new services. 

Networking 

Mobile or wired networking of the entire value-added chain of high 

broadband telecommunications allows the synchronization of supply 

chains, which leads to a reduction in production times and innovation 

cycles. 

B
u

si
n

es
s 

M
o

d
el

 

Middle Layer 

Value 

Proposition 

The value proposition represents the value comprised in the offer of the 

firm. It answers the key question of what value the company creates for 

not only customers but also partners. A successful value proposition 

must be superior to that of competitors and also fulfill customers' 

expectations to attain a sustainable competitive advantage. The value 

proposition should take into account the perspective of the customer and 

be able to resolve a problem in a specific situation. 

Value 

Creation 

Value creation incorporates all activities within an organization that are 

essential to create the value proposition. It describes the interaction 

among resources, capabilities, and processes in a firm and how these 

elements are aligned and designed to produce a satisfying outcome for 

the customer. Key resources might include people, technology, 

products, equipment, information, channels, the brand, and partnerships. 

(Continued) 
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Table 43 (Continued) 

Description of the Respective Layers After Obtaining the Final Results of the Delphi 

Survey 

BMI-R 

B
u
si

n
es

s 
M

o
d

el
 

Middle Layer 

Value 

Delivery 

Value delivery is concerned with how the value is delivered and to 

whom. It also describes the customer segments in which the company 

wants to capture value and the required channels. Value delivery is 

closely related to value creation and the value proposition, as the 

organization must ensure that the offer is delivered to the customer in 

the right way.  

Value 

Capture 

Value capture is about how the organization earns money. The value 

capture component breaks down into two other elements, revenue and 

costs. The revenue model describes the different revenue streams a 

company can build on and thus how much money can be earned (price 

x volume). Volume can be thought of in terms of market size, purchase 

frequency, etc. The cost structure is directly influenced by the design of 

the value proposition and depends on how costs are allocated. Costs can 

include the cost of key assets, direct costs, indirect costs, and economics 

of scale. 

Value 

Network 

The value network is about the horizontal and vertical partnerships 

formed to enable the delivery of value to the customer. It is also 

associated with the platform and conditions for digital cooperation to 

meet strategic or operational objectives, which are often relevant when 

considering digital transformation 

R
es

o
u
rc

es
 

Bottom Layer 

Internal 
The resource layer helps to support the innovation of the business model, 

incorporating considerations such as capital, finance, skills, 

partnerships, and supply chain interactions. The layer underpins 

technological capabilities and the organizational requirements, 

identifying the internal and external resources that need to be in place to 

make innovation possible. 

External 

Figure 24 provides an overview of the Delphi procedure applied for this 

dissertation. The steps are from planning to execution to analysis (Day & Bobeva, 

2005; Mahola & Erasmus, 2015). 
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Figure 24 

Overview Delphi Procedure (Adapted from Day & Bobeva, 2005; Mahola & Erasmus, 

2015) 
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At the master's thesis level, a standalone Delphi study often suffices as the 

only data collection and analysis method; however, for a doctoral dissertation, Delphi 

results are usually tested with a follow-up study (e.g. case study, action research). 

Therefore, after the approach validation by the experts, the BMI-R was tested in a 

real-life setting based on an action research component project. 

5.2 Testing the BMI-R Approach through Action Research Component 

The challenge for a company is to implement roadmapping in a way that 

guarantees optimal integration into existing activities. In this way, the benefits of 

roadmapping can be fully realized. The creative potential is important both for the 

development of a strategic vision and for the measures to implement in terms of 

concrete BMI process planning. In addition to an organization's own actions, the plans 

and activities of other market participants, such as suppliers, customers, and 

competitors, must be considered.  

In the next sections, the case for the action research component project, along 

with the data collection and analysis, is presented, followed by the results. An action 

research design was also recommended by one of the experts from the Delphi survey 

(see Section 5.1), who stated that the research method "would be suitable for this 

[field testing of the BMI-R approach]" (Expert_3). This is in line with the literature; 

the procedure description for roadmaps by Phaal, Farrukh, and Probert is related to 

"procedural action research" (Phaal, Farrukh, & Probert, 2003). With this research 

design strategy, empirical tests are carried out after an elaboration phase, which 

allows exclusions on the practical applicability of the results. Platts (1993) used the 

action research design strategy to investigate the process approach used for 
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manufacturing strategies. Bloem da Silveira Junior et al. (2018) also applied action 

research in combination with the Delphi procedure to build a technology roadmap.  

5.2.1 The project of study: Postcompany. The selection strategy for the 

action research component project was based on the work of Pettigrew (1990) and the 

BMI tool developed by Trapp (2014). Pettigrew (1990) has underlined that it is key, 

while concentrating on a limited number of cases, to focus on those that provide the 

highest transparency in relation to the research issue. Therefore, one should select an 

"interesting" organization that also represents the research gap appropriately. 

Moreover, Saunders et al. (2016) have noted that a case example might be selected 

because of its typical character or because the object under study represents a 

previously understudied phenomenon. The BMI process has been considered 

previously by some researchers (i.e. Bucherer, 2010; Fallahi, 2017; Halecker, 2016; 

Schallmo, 2013; Schindler, 2014; Stampfl, 2016; Trapp, 2014), but the introduction of 

the roadmap approach offers a way to study and analyze the phenomenon from a 

different perspective that few have considered, hence making the topic suitable for 

action component research. Therefore, in using this research design strategy, a 

detailed description of the case example is key.  

For the case selection, the BMI tool of Trapp (2014) was adapted to the 

research. After an intensive literature review, the examination of existing BMI 

definitions, and pre-interviews with managers of large organizations, the researcher 

developed the tool based on the five dimensions of innovation proposed by 

Hauschildt and Salomo (2011): the content, intensity, subjective, process-related, and 

normative dimensions (see Section 2.2). The BMI identification tool allows to 

evaluate whether a novel business model can be classified as an innovation for a 
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company. Trapp (2014) also added at the end a merger and acquisition related 

criterion since his working definition of BMI excludes the acquisition of other 

companies (Table 44). 

Table 44 

BMI-Tool (Adapted from Trapp, 2014; own supplementations) 

Criteria for Classifying a 

Business Model as BMI  

Indicators Applied 

1. New or changed-to-

become-new value 

proposition 

- Customer need(s) addressed

- Offering (product/service)

Yes 

2. Innovative value

constellation: New, and/or

changed, and/or

suppressed working

practices to fulfil the value

proposition

May apply to the activities of, for example, 

- Product/service design

- Finding customers

- Quoting

- Retaining customers

- Sourcing

- Inbound logistics

- Product manufacturing or service provision

- Delivery/distribution

- Claim management

Yes 

3. New-to-the-firm

(corporation)

As opposed to: 

- Copied from what the firm did in the past

- Copied from one of the firm’s other

business units

Yes 

4. Integrated into the firm As opposed to: 

- Business experiment (in trial phase)

Yes 

5. Created without merger

and acquisition

As opposed to: 

- Acquiring an externally existing business

- Acquiring a share in an externally existing

business

Yes 

6. Financial success Benchmark against, for example, 

- Shareholder expectation

- Firm/business unit’s average

- Financial performance

- Industry competitors

Yes 
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According to Trapp (2014), the tool helps to select a company that is 

worthwhile to study as part of BMI research. If an organization meets all criteria 

during the transformation process, it can be classified as BMI (Trapp, Voigt, & Brem, 

2018). Since this study followed an action component research design strategy, the 

final BMI-R was trialled during the period of the study. Therefore, the applicability of 

all criteria was based on the intention of the management to innovate the business, 

which was met at the end of the research project. 

To control for company size, the selected company was an SME. The chosen 

SME operates in the postal service sector in the business-to-business market, and its 

services include mail and package collection and delivery, in-house post room 

consulting, and lettershop optimization. The company was established in 1988 and is 

still managed by the founding family. The company offers its services in the German 

state of North Rhine-Westphalia, with locations in Düsseldorf, Cologne, and the 

Rhine-Ruhr region. The project Postcompany26 features the quantitative

characteristics of an SME defined by the IfM Bonn. Furthermore, the qualitative 

criteria defined by Becker, Staffel, and Ulrich (2008) are fulfilled since the company 

is still family owned and managed. This SME was purposely selected based on the 

relevance for the RQs (Eisenhardt, 1989), the possibility to easily access all necessary 

information, the willingness of the top management to commit to the study, and the 

possibility to collect an abundance of evidence and information to best analyze the 

phenomenon under study (Mayer, 2013). 

According to a Commerzbank (2017) study, the following digital technologies 

are relevant for the logistics and transportation industry: AI, IoT, big data/analytics, 

26 "Postcompany" is a pseudonym for the company
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blockchain, internet platform, cloud computing, artificial and virtual reality, 

automation, and self-driving cars. A meta-analysis study by Demary et al. (2016) 

revealed that SMEs offering a service as value proposition exhibit the highest level of 

digitalization (61%). However, this is not the case for the underlying research project. 

The company has almost no digital technologies incorporated into its daily business 

activities except computers, accounting software, and a webpage, thus a major 

potential lies in the future for the company. A recent study by Bogers, Sund, and 

Vallarroel (2015, p. 269) of the European postal industry (Danish, Portuguese, Swiss) 

found that "national postal operators have found it necessary to react to the disruptive 

changes in the industry by reinventing the fundamental logic of how they create and 

capture value, mainly by venturing into the digital world." In the interview with the 

deputy CEO, the desire to transform digitally was discernable, but a guideline and a 

structure for the BMI process was still missing (Int_CA1). 

In this context, Bogers et al. (2015) have stated that in the postal industry, a 

change in the business environment ultimately encompasses decisions about strategic 

choices. A reaction to the changing external environment by postal operators has thus 

far been to modernize their operations and to downsize their workforce to remain 

profitable. The case suits the research objective in that the company wants to innovate 

its business model to react to the environmental changes caused by digital 

technologies, which influence the underlying business model. 

5.2.2 Data collection. For the action research component project, data 

collection is similar to the process employed in other case study research (Halecker, 

2016). Therefore, the research strategy allowed the researcher to collect data from 

multiple sources. Building research on different sources of information usually 
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denotes triangulation (Denzin, 2012; Yin, 2009). This means of collecting and double 

checking findings is highly suggested in the literature on action research design 

strategies (Dubois & Gadde, 2002; Saunders et al., 2016). Yin (2009) has proposed 

six major sources for data collection: 1) documents, 2) archival records, 3) interviews, 

4) direct observation, 5) participant observation, and 6) physical artefacts. Moderated

workshops also offer excellent opportunities for data collection (Eisenhardt, 1989; 

Pettigrew, 1990). For this dissertation, all six sources introduced by Yin (2009) were 

considered (Table 45) and were partly covered through a workshop, which was based 

on the S-Plan development process for a generic roadmap (Phaal et al., 2013a; Phaal, 

Farrukh, Mitchell, et al., 2003).  

Table 45 

Strengths and Weaknesses of the Six Sources of Evidence (Adapted from Yin, 2009) 

Source of 

Evidence 

Strengths Weaknesses 

Documentation • Stable – can be reviewed 

repeatedly 

• Unobtrusive – not created as a

result of the case study

• Exact – contains exact names,

references, and details of an

event

• Broad coverage – long span of

time, many events, and many

settings

• Retrievability – can be

difficult to find

• Biased selectivity, if

collection is incomplete

• Reporting bias – reflects

(unknown) bias of author

• Access – may be

deliberately withheld

Archival 

Records 

• Same as those for

documentation

• Precise and usually quantitative

• Same as those for

documentation

• Accessibility due to privacy

reasons

(Continued) 
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Table 45 (Continued) 

Strengths and Weaknesses of the Six Sources of Evidence (Adapted from Yin, 2009) 

Source of 

Evidence 

Strengths Weaknesses 

Interviews • Targeted – focuses directly on

case topics

• Insightful – provides perceived

causal inferences and

explanations

• Bias due to poorly

articulated questions

• Responses bias

• Inaccuracies due to poor

recall

• Reflexivity – interviewee

says what interviewer wants

to hear

Direct 

Observations 

• Reality – covers events in real

time

• Contextual – covers context of

“case”

• Time consuming

• Selectivity – broad coverage

difficult without a team of

observers

• Reflexivity – event may

proceed differently because

it is being observed

• Cost – hours needed by

human observers

Participant 

Observer 

• Same as those for direct

observation

• Insight into interpersonal

behaviour and motives

• Same as those for direct

observations

• Bias due to participant-

observer’s manipulation of

events

Physical 

Artefacts 

• Insight into cultural features

• Insight into technical operations

• Selectivity

• Availability

Company-specific documents and archival records were collected and 

analyzed appropriately. Documents included company presentations, process 

workflows, journal articles, financial statements, balance sheets, and profit-and-loss 

accounts. The various data sources supplementing the interviews and workshop with 

the integrated group discussion ensured the required validity through triangulation 

(Yin, 2009). 
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5.2.2.1 Interviews. To avoid a single-informant bias, interviews were held 

with two employees in different functions (Ernst & Teichert, 1998), but both from the 

top management level. This led to the reduction of subject biases (Golden, 1992) and 

ultimately enriched the dataset (Schwenk, 1985). The interview questions were based 

on an open-ended format, which is in accordance with the principles of qualitative 

research in that the approach provided the interviewees with the opportunity to 

formulate their understanding of the phenomenon in their own words (Patton, 2002) 

(Appendix D). The interviews followed a semi-structured interview guideline 

(qualitative interviews) and lasted for around one hour each (Yin, 2009). The 

questions were not given to the interviewee beforehand, nor was the interviewee 

influenced to provide predefined and arranged answers (Yin, 2009). Follow-up 

interviews were conducted as appropriate and necessary to remove possible ambiguity 

or to gain a more detailed view of a specific point. During interviews, issues such as 

poor articulation might emerge; thus, the researcher should collect additional 

information from other sources to support the interview data (data triangulation). 

During the interviews, notes were taken in German since recording was not wished 

for by the interviewee. The notes were then translated into English and analyzed (see 

Section 5.2.3) with the help of the software MAXQDA (Rädiker & Kuckartz, 2019). 

5.2.2.2 Workshop setup and structure. The workshop served to identify and 

classify possible solutions to achieve the desired BMI in the context of digital 

transformation. According to Kerr, Phaal, and Probert (2012), the workshop approach 

is appropriate for roadmap development since the role of a workshop is to involve 

participants in a discussion to find consensus about the architecture, the layers, and 

the content of the roadmap. A workshop is a socially enabled mechanism with the  
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goal of group cognition: the "real" power of the roadmapping workshop lay in the 

group dynamic and joint effort. The workshop in this action research component 

project was divided into two sessions, which were held over two days (Appendix E). 

The workshop had three participants from the top to middle management levels and 

thus followed the recommendation by the experts from the Delphi survey. Bucherer 

(2010) also relied on two to three participants per workshop to test her new BMI 

process approach. In addition to the three participants, an independent observer was 

also present and took notes about his observations. The workshop took place in a 

conference room in the office building of the company (Figure 27).  

The workshop lasted for four hours each day. Splitting the workshop into two 

days gave the researcher the opportunity to summarize and evaluate the results of the 

first part for the next day. The workshop was held in German to prevent a language 

barrier. Given that the data were all collected in German, they were translated into 

English by the researcher. 
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Figure 25 

Workshop Setup 

At the end of the workshop, the results were presented by the researcher to the 

participants, followed by a quantitative questionnaire for the participants and a group 

discussion moderated by the researcher: 

• Questionnaire: A questionnaire can be used as an instrument for either

qualitative or quantitative data collection. The questionnaire must have a clear

aim, be in alignment with the overall research objective, and follow a general

logical flow of questions (Oppenheim, 1992). Normally, a questionnaire is

structured in a specific way to assess or measure various variables. A variable
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can be represented by one or more questions (Saunders et al., 2016). To give 

the questionnaire some kind of structure, one can cluster questions into 

sequences or parts. The completion of a questionnaire is usually solely the task 

of the participant to avoid bias caused by the interviewer. The researcher is not 

allowed to correct mistakes due to misunderstandings. Two possible question 

types may be considered, open or closed questions. Closed questions 

commonly offer predefined answers or scales to choose from (Likert scale). 

Open questions are much broader and allow for spontaneity and 

expressiveness by the respondent. A sound balance between those two types 

of questions is recommended (Bryman & Bell, 2015; Saunders et al., 2016). 

Furthermore, questions should be formulated in a way that is understandable 

for each respondent, which means avoiding complex terminology. The 

questionnaire for the workshop was composed mostly of closed questions 

using a five-point Likert rating scale (1 = strongly agree; 2 = agree; 3 = 

neutral; 4 = disagree; 5 = strongly disagree). The questionnaire was divided 

into four parts: 1) the general concept of business models and BMI, 2) the 

overall BMI-R approach, 3) the respective layers, and 4) the results obtained 

during the workshop. At the end of the questionnaire, open questions were 

included to allow the respondents to express their opinion, give feedback, and 

propose some learning points. 

• Group discussion: A group discussion offers the possibility of an in-depth

interview with more than one person at the same time. The group discussion is

a standard type of qualitative research and is often used in the course of focus

groups. The participants discuss a predefined topic, which is monitored by the
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interviewer. This discussion allows the researcher to collect information about 

the topic and obtain insights only capable of emerging through group 

interaction. Interviewers must keep their role as limited as possible without 

losing control over the discussion, meaning that the participants should do 

most of the talking. During a group discussion, every participant should feel 

comfortable to communicate her or his point of view freely, and individual 

participants should not dominate the discussion (Oppenheim, 1992). The 

group discussion at the end of the workshop was exploratory (qualitative) and 

aimed to collect additional findings through an intensive discussion. Those 

findings served as supplementary data augmenting the quantitatively oriented 

questionnaire. The participants had thus the possibility to express their 

personal opinions and impressions of the workshop and the overall BMI-R 

approach. Recording was not allowed by the participants during the group 

discussion; thus, notes were taken on the statements of the participants. To 

partially structure the discussion (semi-structured), the researcher relied on the 

following guiding questions based on Bucherer (2010):  

o Have you used specific frameworks for the design of the business

model?

o How do you value a structured approach to BMI?

o What do you think of the proposed BMI-R? Can it be useful and

beneficial in practice?

o Are the outcomes satisfying for you?

o How would you implement the new BMI approach?
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• Observation: In addition to direct observations during on-site visits,

participant observation during the workshop sessions was applied with the

help of a research assistant, who observed the behaviors, conversations, and

questions of the participants and the researcher. The unbiased observer did not

take part in the workshop. This approach is in line with the research strategy

of action component research, which implies direct participation in the study

(Saunders et al., 2016). The benefit of this source of evidence is that the

researcher plays an active role and thus gains another perspective of the reality

of the case beyond simply being an outside observer (Bryman & Bell, 2015).

According to Bucherer (2010), observation activities support a researcher in

discovering implicit facts that would remain hidden with other data collection

techniques such as interviews. Observation is often used to complement other

data collection techniques. Notably, observation might have an influence on

the behavior of participants since they might want to show their best sides

while under observation. Moreover, an observer cannot observe everything

simultaneously and thus must focus on a specific event, which can lead to bias

due to selective perceptions (Bucherer, 2010). During both observation types

(on-site observation and participant observation), templates to record field

notes were used to offer a structured protocol for collecting relevant

information. Previous to the workshop, the detached observer was briefed by

the researcher and was given observation guidelines and templates to ensure

the accuracy of the recorded data during the session.
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The aim of the workshop was to test the BMI-R approach. In addition, the 

workshop served to identify and classify possible digital technologies and to achieve 

the desired future business model for the company. Milestones and dependencies 

between the individual areas of analysis were also identified during the initial 

roadmap creation, which should be followed by an update interval. After that interval, 

the entire roadmapping team should meet again and run through the entire 

roadmapping process to renew the roadmap. The creation of a roadmap should not be 

considered a one-off step; roadmaps should instead be designed as living documents 

subject to continuous updating as required (Vatananan & Gerdsri, 2013). The entire 

company must derive noticeable and communicated activities from the process, 

meaning that beneficial effects result from a clear and target-oriented visualization. 

Phaal et al. (2007) have defined six steps for the S-Plan roadmapping 

development process, which was adapted for the BMI-R workshop (Figure 26) 

(Appendix E).  

Figure 26 

S-Plan Workshop Approach (Adapted from Phaal et al., 2001)

5.2.3 Data analysis. In accordance with the explorative and abductive nature 

of this research, data analysis followed a grounded theory approach (Glaser & 
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Strauss, 1967). Instead of testing hypotheses or propositions, this approach 

exemplifies "an organic process of theory emergence based on how well data fit 

conceptual categories identified by an observer, by how well the categories explain or 

predict ongoing interpretations, and by how relevant the categories are to the core 

issues observed" (Suddaby, 2006, p. 634).  

Qualitative content analysis was also – as for the Delphi survey – the selected 

analysis technique for this part of the research (Bryman & Bell, 2015) (see section 

5.1.7.1). The continuously changing between theory and practice is a characteristic of 

the abductive approach and of an action research component design strategy.  

After the translation of the notes from the interviews, group discussion, 

observations, and workshop, the analysis was established based on a standard coding 

procedure (Bryman & Bell, 2015). The coding was again carried out using the 

software MAXQDA. The predefined coding rules are shown in Table 46 and are 

based on those defined for the Delphi survey (see Section 5.1.7.1). However, the 

codes were altered to fit the action research component project. Therefore, some 

common codes were employed, but new ones also emerged from the data. 

Table 46 

Codes for the Action Research Component Project 

Code Sub-Code Coding Rule Anchoring Example 

External 

environment 

Macro-

environment 

Inclusion due to direct 

reference to macro-

environment of the 

company 

"Business affected by the value-

added tax problem, which is a 

sector-wide concern." (Int_CA2) 

(Continued) 
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Table 46 (Continued) 

Codes for the Action Research Component Project 

Code Sub-Code Coding Rule Anchoring Example 

Micro-

environment 

Inclusion due to 

direct reference to 

micro-environment of 

the company 

"Innovation to control costs." 

(Int_CA1) 

Analysis tool Inclusion if there is a 

direct reference to 

any tool in the 

context of business 

environment analysis 

"Few analyses are made (e.g. 

customer analysis, revenue 

stream analysis, etc.)." 

(Int_CA1) 

Digital 

Trans- 

formation 

Digital ambition Inclusion due to 

direct reference to the 

alignment of firm 

strategy with digital 

transformation  

"Participants explained the 

technologies to each other and 

their potential benefits." 

(OB_AAS1) 

Digital 

technologies 

Inclusion if there is a 

direct reference to 

digital technologies 

"A lot of companies are 

digitalizing their mails, scanning 

them so they can receive them 

via e-mail." (Int_LA2) 

Digital maturity Inclusion if there is a 

direct reference to the 

maturity of the digital 

technology 

"Technologies too distant in the 

future, difficult to grasp or 

imagine for the 

group/company." (OB_MB1) 

Tool/methods Inclusion if there is a 

direct reference to 

specific tools to 

assess digital 

technologies 

"No idea, since no tools are 

known [for] how to do this." 

(Int_LA2) 

Business 

model 

Framework Inclusion if there is a 

direct reference to a 

business model 

framework 

"No idea, since no tools are 

known in order to do this." 

(Int_LA2) 

Analysis of 

business model 

Inclusion if there is a 

direct reference to a 

tool that helps to 

analyze a business 

model or if the 

reference disagrees 

with an analysis tool 

"First time company mapped out 

its BM, which gives a new 

perspective to the business." 

(GD_MA3) 

(Continued) 
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Table 46 (Continued) 

Codes for the Action Research Component Project 

Code Sub-Code Coding Rule Anchoring Example 

Component of 

business model 

Inclusion due to 

direct reference to a 

business model 

component, either 

represented or 

missing in the BMI-R 

approach  

"Some discordance about the 

respective business model 

components." (GD_LA2) 

Resources 

Internal 

resources 

Inclusion due to 

direct reference to 

internal resources 

"Skilled employees, know-how, 

machines." 

(Int_CA1) 

External 

resources 

Inclusion due to 

direct reference to 

external resources 

"Financial resources are 

missing, as well as manpower, 

skills, and knowledge." 

(Int_LA2) 

BMI-R 

Toolkit Inclusion if there is a 

direct reference to 

using the tools 

together and/or 

integrating them into 

the roadmap  

"Tracking tools are missing, 

which would be beneficial for 

the company." (Int_LA2) 

Time dimension Inclusion if there is a 

direct reference to the 

time dimension of the 

roadmap  

"Time-based business model 

according to each time zone." 

(Q_CA1) 

Context Inclusion if there is a 

direct reference to the 

context of the 

roadmap 

"Goal at the moment is not to 

expand (nationally) but more to 

hold onto the actual market 

position and to reinforce it." 

(Int_CA1) 

Layer/structure Inclusion if there is a 

direct reference to 

any BMI-R layer or 

the overall structure  

"Start the approach with the 

[company's] own BM layer, 

status quo, then assess the 

digital technologies in the top 

layer, which might affect the 

business model, and then revise 

the respective components. 

When done, think about the 

resources in the bottom layer  

(Continued) 
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Table 46 (Continued) 

Codes for the Action Research Component Project 

Code Sub-Code Coding Rule Anchoring Example 

needed to implement the digital 

technology and transform the 

business model component." 

(GD_LA2) 

Linking layers Inclusion if there is a 

direct reference to the 

linkage of the layers  

"The resources level could have 

been expanded a little bit more 

to make allocations easier to 

understand." (Int_LA2) 

Activities/action 

plan 

Inclusion if there is a 

direct reference to the 

formulation of 

activities or an action 

plan 

"Detailed activity description in 

the respective time zones after 

completion of the roadmap." 

(Q_CA1) 

Structured 

approach 

Communication Inclusion if there is a 

direct reference to 

communication 

"First time that the group sits 

together, concentrated, engaged, 

discussing and working together 

on a topic without being 

interrupted." (OB_MB) 

Steps Inclusion due to 

direct reference to the 

proposed steps of the 

BMI-R 

"Steps of the proposed BMI-R 

approach make sense and are 

adequate for a practical 

application." (GD_CL1) 

Workshop Inclusion if there is a 

direct reference to the 

workshop procedure 

"The [workshop] order fitted all 

along the line." (Q_MA3) 

To validate the interpretation of the data obtained in the action research 

component project, the inter-rater agreement approach was again applied (Bryman & 

Bell, 2015). After data collection from the interviews, workshop, observations, and 

group discussion, the inter-rater agreement was determined after coding 15% of the 

material. (A minimum of 10% has been suggested by Huberman and Miles, 2002). 

The second researcher was also a doctoral student from Bangkok University and was 
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likewise using a qualitative approach for his dissertation. The inter-rater agreement 

was determined to be 78.14%, indicating a satisfying amount of validity (values 

between 0.40 and 0.75 are acceptable, and values above 0.75 are good to excellent, 

based on Schulte, 2017). Therefore, the inter-rater agreement (Kappa value = 0.78) 

was good to excellent, and thus the categorization scheme was maintained for the 

final coding of all the material.  

5.2.4 Results of the action research component project. The results of the 

action research are based on the interviews and workshop, which were supplemented 

with company documents, observations, and artefacts. First the results from the 

interviews are presented, followed by the results from the workshop.  

5.2.4.1 Interviews. Interviews were done a week before the workshop and 

were held with the business director (Int_LA2) and deputy CEO (Int_CA1). Both 

interview partners had only limited experience in innovation activities, and even less 

in BMI. During the interviews, very little was known or understood by the 

interviewees concerning the future potential of the company’s business models. 

However, both interview partners claimed to feel favorably about exploring 

opportunities in the digital sphere. In the postal sector study by Bogers et al. (2015, p. 

277), the three interview partners also decided to venture into the digital space; 

however, "there was no roadmap" to support this process.  

The strengths of the business model were described by both interview partners 

as a long-term contract with DHL27. The contract includes specific purchasing

conditions and thus allows Postcompany to offer customers reduced prices. 

27 DHL offers a parcel and letter express service, which has been part of the Deutsche Post

DHL Group since 2002 as DHL International GmbH. The name is an acronym derived from the first

letters of the last names of the company’ founders (Adrian Dalsey, Larry Hillblom and Robert Lynn) 
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Postcompany is the market leader in terms of service quality due to the rapid 

problem-solving for customers through direct communication (no sub-contractors, as 

for the competition) (Int_CA1). The long-term relationship with customers and long-

term industry presence have helped Postcompany to consolidate its position in the 

market. A recent analysis of the customer base revealed that 50% of the clients have 

already been customers for over 20 years (OB_AAS3).  

Both interviewees acknowledged concern about the decrease in postal mail 

volume (Int_CA1; Int_LA2). Int_CA1 also highlighted that the company has only lost 

customers due to mail volume diminishing, not because customers are partnering with 

another postal service provider. This trend is highlighted in Figure 27, where the 

exponential increase in e-mail and simultaneous reduction in physical mail delivery in 

Germany from 1998 to 2018 are clearly visible (Statista, 2020b, 2020a). Since 2012, 

the number of letters subject to licensing by postal service providers in Germany has 

been steadily declining, and in 2018 it was only at 14.9 bn letters.  

This poses for Postcompany a major risk, which has to be analyzed and from 

which strategic actions has to be deduced. A reorientation of the whole business model 

is undoubtedly necessary in order to stay in the market, and to guarantee the firm 

survival (Int_CA1; Int_LA2). 
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Figure 27 

Decrease in Postal Mail Compared to Increase in E-Mail in Germany from 1998 to 

2018 (in billion, source: Statista, 2020b, 2020a) 

Overall, a shift in the industry logic can be noticed due to the integration of 

digital technologies and the increasing communicating via digital channels (Bogers et 

al., 2015). This is also due to the influence of digital technologies on other processes 

not directly linked to the company and the postal service market, but that have an 

influence on that business. Such digital technologies include SAP (Systemanalyse 

Programmentwicklung) vendor invoice management: documents (e.g. invoices, order 

confirmations) are scanned and directly allocated in the operating system to the right 

vendor or debtor and to the right parts of the balance sheet and/or profit-and-loss 

statement. Due to this technology, less physical mail will be sent since documents will 

be digitally available. Therefore, Postcompany must innovate its business model and 

consider new value proposition options for the customer. One such possible new 
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value proposition is the scanning of mail to make it digitally available to customers 

(Int_CA1). Mail will still be sent physically (Bogers et al., 2015), but it will be first 

scanned and sent to the client electronically since the ever-increasing speed of 

economic development forces companies to receive their mail on a much faster basis. 

According to the current law in Germany, physical mail must be sent since it must be 

archived.28 However, this law could change in the (near) future and hence disrupt the

whole industry logic. A decrease in postal mail has been undoubtedly noticed, but due 

to the internet and online shops, an increase in parcel traffic has been registered. The 

increased parcel shipments was also noticed in the study of Bogers et al. (2015) and 

thus represents an opportunity for the company to be further exploited. Bogers et al. 

(2015) also remarked that postal operators have completely diversified their business 

areas and are now also proposing services in finance, logistics, or 

telecommunications; thus, a completely new service should be considered by the top 

management of Postcompany.  

The weaknesses of Postcompany's current business model are that it is 

dependent on the regional market and that some potential customers cannot be taken 

into the portfolio since their location does not fit the delivery routes (Int_LA2). 

Another identified weakness is the use of old and outdated IT systems; for example, 

the customer database is no longer business oriented and does not fulfill all 

requirements. Furthermore, invoicing is complicated at the moment if different 

services are included, and thus optimization of those processes is essential (Int_CA1). 

28 The German Commercial Code (§§ 238 and 257 HGB) and the German Fiscal Code (§ 147
AO) regulate how long commercial documents must be kept. These regulations only concern business 

people. In connection with the fight against illegal employment, non-entrepreneurs (private individuals) 

are also obliged to archive invoices and receipts for taxable services for two years (§ 14b UStG). 
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During the interviews, both interviewees stressed the limited resources and 

capabilities of the company to engage in BMI. This was also acknowledged by 

Bogers et al. (2015, p. 270) in their study of the European postal industry: "a number 

of dynamic tensions between the core business and the new innovative business 

models with cognition, the struggle for resources, and capabilities [are] among the 

most relevant challenges for these firms." For Postcompany’s BMI, both interviewees 

highlighted the need for specific resources and enumerate as the most important 

factors financial resources, new IT systems, and skilled employees to digitally 

transform the business model (Int_CA1; Int_LA2).  

However, both interviewees were unsure about how to start the process and 

reported struggling to keep an overview of all factors. Bogers et al. (2015) also 

registered increased uncertainty during the initial stages of BMI in their cases. A 

visualization aid would be beneficial to track the interrelated factors (Int_LA2). The 

complexity and system-spanning dimension of BMI is too broad and difficult to manage 

for such a small company, which does not have any experience with this process.  

Despite the company’s innovative ideas, no real breakthrough innovation had 

been realized so far. Int_LA2 pinpointed the inability to be innovative due to the daily 

business involvement. Human resources, financial resources, and the required know-

how were stressed as elements that were missing but needed to realize BMI (Int_LA2; 

Int_CA1). Furthermore, the right resource allocation and right starting point were 

unclear. Int_CA1 acknowledged not knowing how to start the process since so many 

variables must be considered. Both interviewees agreed that the business model 

cannot be developed further at the moment, although many ideas are available, 

because of missing knowledge regarding this matter. The interviewees stated that they 
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need an approach able to not only track digital technologies but also indicate the 

resources (internal and external) needed to innovate and transform the business 

model. Both interview partners argued that with the right approach, the company 

would have reached another dimension in terms of innovation capacity and maturity 

(Int_LA2; Int_CA1) and added that guidelines from initiation to implementation 

would support such a process.  

Nonetheless, interview partners Int_LA1 and Int_CA1 both recognized the 

need to innovate the business model to stay competitive in the market: "We have to 

start BMI; otherwise, we will no longer be in the market 10 years from now" 

(Int_CA1). Int_LA2 affirmed that "we have to be innovative in order to have a chance 

in the 21st century." Int_LA2 and Int_CA1 recognized the potential of digital 

technologies for the company's business model, and, in particular, the digital 

transformation of certain processes was seen as a future avenue for the development 

of operations. For example, the use of digital technologies would improve the value 

proposition (e.g. the application of GPS tracking devices in trucks to best calculate 

the route for mail delivery and collection during high-traffic periods29).

5.2.4.2 Workshop. In this section, the results of the workshop are presented. 

After describing the workshop course, the section offers more details on the results. 

The structure is according to the questionnaire arrangement. Results obtained from 

the group discussion, questionnaire, and observations are included to offer a more 

comprehensive picture. The results from the questionnaire are represented in tables 

and displayed in percentages. Through the questionnaire, quantitative data were 

29 Each truck drives a predefined route, with various customers that must be approached during

an agreed-upon time period 
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obtained; however, the sample was too small (n = 3) for a quantitative analysis, and 

thus the results were analyzed in a qualitative manner. The goals of the questionnaire 

were to collect additional data and to offer the participants the possibility to express 

themselves independently.  

The workshop took place over two days and followed the general rules and 

principles of the S-Plan approach for roadmapping workshops by Phaal et al. (2003) 

(see Appendix E). After an introduction and explanation of the business model, BMI, 

and roadmapping concepts, participants started to develop the "strategic landscape" 

(workshop stage a). During this step, the initial situation of the company was 

evaluated with the help of the toolkit and further compared to the market and 

competitors. Moreover, the company's business model was assessed and defined using 

an additional sheet with the five-box framework proposed in the BMI-R (Figure 28). 
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Figure 28 

Five-Box Business Model Representation for Postcompany 

During stage b (strategic opportunities), possible digital technologies were 

discussed and weighted for potential integration based on the time horizon. For this, 

the digital radar was used on a separate sheet (Figure 29), and digital technologies 

were mapped according to their temporal occurrence (the closer to the center, the 

more relevant in the short-term) and then weighted based on their potential 

importance for the business model (blue dots in the picture). 
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Figure 29 

Digital Radar for Postcompany 

In a next step (stage c – explore priority chances), the digital technologies 

were linked to the business model components that might be affected by them. In 

addition, required resources and capabilities were defined (Figure 30) and mapped to 

the business model components and the displayed digital technologies.  
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Figure 30 

Resources Identification for Postcompany 

In the subsequent workshop phase (stage d – way forward), the researcher 

presented the overall BMI-R of the company to the participants (Figure 31 – see 

Appendix F for the digital representation of Postcompany's BMI-R).  
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Figure 31 

The Postcompany BMI-R 

The future governance of the BMI-R was assessed, and the learning points and 

optimization potential were reviewed. Furthermore, the next possible steps were 

illuminated, and a potential action plan was discussed.  

After the workshop, the participants were asked to complete a questionnaire, 

which was adapted from Bucherer (2010). Overall, the participants saw the approach 

as beneficial for engaging in the BMI process. The different workshop stages helped 

to develop the BMI-R in smaller steps and offered substantial support in starting the 

process. The approach especially helped to channel existing ideas. The outcome was 

an overview of potential digital technologies affecting business model components, 

which were linked to the required resources and capabilities to accomplish the 

innovation and digital transformation of the company. Although the workshop 
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spanned two 4-hour sessions, only high-level results could be obtained, and hence 

more time is needed to attain a more detailed view. The resulting BMI-R of the 

company is not presented within the main text, since it is irrelevant for the evaluation 

and development of the approach and should only be viewed as a first example of a 

BMI-R (Appendix F).  

The initial situation analysis revealed one major competitor for the company 

in the regional market. The services proposed differed slightly in terms of the details, 

and thus a complete match to the business model of Postcompany was not possible. 

However, on a national level, further competitors could be identified, which was 

important. First, those competitors might one day want to enter the regional market 

(North Rhine-Westphalia) of Postcompany, and thus the company must be prepared 

for that possibility. Second, in terms of the further expansion and development of 

business activities, assessments of national competitors might indicate market 

opportunities. Furthermore, the substitution of Postcompany's current services 

(physical mail collection, sorting, and delivery) was considered as highly likely as the 

industry is moving from physical to digital mail processing (digital substitution). 

Bogers et al. (2015, p. 270) have also confirmed this trend and have acknowledged 

that “the main drivers of this transformation is [sic] the growth of the internet, which 

has resulted in digital substitution for many application of letter mail”. The initial 

situation analysis also served to assess the digital maturity and ambition of the 

company, which should be in line with the digital strategy the top management 

defined.  

The tools proposed in the BMI-R toolkit were well received and significantly 

helped the participants in assessing the initial situation of the business (WS_CA1; 
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WS_LA2; WS_MA3). The proposed tools were not well known but seemed to make 

sense to the participants, who noted that a combination of the tools would best 

represent the environment of the company (GD_CA1; GD_LA2; GD_MA3). The 

high acceptance of the toolkit might be due to the fact that the participants had almost 

no prior experience with management tools. The initial situation analysis was 

acknowledged as relevant for starting the roadmapping process (GD_CA1; GD_LA2; 

GD_MA3) and hence was helpful for depicting the external environment of the 

company.  

After the explanation of the most common and best-known tools (i.e. five 

forces, SWOT analysis, value chain), the participants assessed the environment of the 

company. Table 47 shows the results regarding the perceived roles of the business 

model and BMI according to the participants  

Table 47 

Questionnaire Results for Business Model and BMI as Concepts 

Strongly 

Disagree 

Disagree Neither 

Agree nor 

Disagree 

Agree Strongly 

Agree 

The business model is a 

useful construct for business 

analysis 

0% 0% 0% 33.3% 66.6% 

Business model innovation is 

an adequate procedure for 

business development  

0% 0% 0% 33.3% 66.6% 

The explicit consideration of 

the business model figures in 

our company 

0% 0% 0% 0% 100% 

(Continued) 
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Table 47 (Continued) 

Questionnaire Results for Business model and BMI as Concepts 

Strongly 

Disagree 

Disagree Neither 

Agree nor 

Disagree 

Agree Strongly 

Agree 

The firm has a dedicated 

person or business unit to 

develop and control the 

business model 

0% 100% 0% 0% 0% 

The development of a new 

business model should be 

carried out by persons from 

different departments 

0% 0% 0% 33.3% 66.6% 

With targeted BMI our 

company can differentiate 

itself from competitors 

0% 0% 0% 33.3% 66.6% 

All workshop participants recognized the business model and BMI as 

adequate procedures for business development. However, so far, no employee was 

explicitly responsible for the business model and business development in the 

company. For the future, the participants agreed that BMI should be in the 

responsibility of employees from different departments (GD_CA1; GD_LA2; 

GD_MA3). Furthermore, participants strongly agreed that with targeted BMI, the 

company could stand out from the competition. 

The practical application of the BMI-R approach within the workshop was 

well received. All participants understood the approach and the respective steps 

needed to develop the first roadmap. This impression is reflected in following 

questionnaire results (Table 48). 
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Table 48 

Questionnaire Results for the Overall BMI-R Approach 

Strongly 

Disagree 

Disagree Neither 

Agree nor 

Disagree 

Agree Strongly 

Agree 

The approach is overall 

comprehensibly and 

conclusively structured 

0% 0% 0% 33.3% 66.6% 

The approach contains the 

right layers (External, Internal, 

Resources)  

0% 0% 0% 33.3% 66.6% 

The approach contains the 

right components (i.e. 

automation, value proposition, 

internal resources) 

0% 0% 0% 33.3% 66.6% 

The application of the 

approach in practice makes 

sense 

0% 0% 0% 33.3% 66.6% 

The granularity of the 

approach is appropriate for its 

application in practice 

0% 0% 0% 0% 100% 

The application of the 

proposed approach in our 

company would accelerate 

BMI  

0% 0% 0% 33.3% 66.6% 

The application of the 

proposed approach in our 

company would ease the 

differentiation against 

competitors 

0% 0% 0% 33.3% 66.6% 

The initial situation analysis is 

necessary before starting the 

BMI-R process 

0% 0% 0% 0% 100% 
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In general, the approach was acknowledged as being well structured and 

comprehensive. Furthermore, the participants confirmed the number of layers 

previously validated by experts through the Delphi survey. In addition, the majority 

indicated that the right components were included in the respective layers. All 

participants highly recommend the application of the approach in practice. One 

reason, in addition to its clear and comprehensive structure, is that the approach has 

the appropriate granularity to be applicable in a real-life setting. GD_LA2 noted that 

the approach is not overly detailed, but instead has the right amount of detail to be 

useful for the company. Therefore, it was seen as enabling BMI and able to further 

differentiate the company from competitors. During the group discussion, participants 

also acknowledged that the approach must be tested over a longer period to assess its 

usability in practice. Moreover, the development of the business model should be in 

line with the overall (digital) strategy the company wants to follow (GD_CA1; 

GD_MA3). A linkage to the strategic direction should thus be made during the BMI-

R development process. The participants also discussed some advantages offered by 

the application of the BMI-R approach:  

• The approach permits organizational anchoring and hence the

institutionalization of BMI.

• The structured BMI-R approach allows users to link the individual

components (i.e. digital technologies, business model components,

resources) and thus to identify the connections and interrelations

among variables, including those both internal and external to the

organization.



302 

• The workshop procedure allowed the participants to collect many ideas

in a relatively short period and thus to obtain a first impression of the

BMI-R for the company. As noted by the observer, the workshop

environment allowed participants with different functions to sit

together to work on the future of the company without being

interrupted (OB_MB).

• The visualization of the BMI-R helped to consolidate important

information about the future of the business model (GD_CA1).

Furthermore, the visualization allowed viewers to gain new

perspectives on the future of the BM. Viewers could recognize

previously unknown linkages. In addition, the BMI-R can be used as a

medium to pass on knowledge and thus as a communication tool. As a

visual document for top management, a roadmap must ensure that the

relevant information can be quickly absorbed.

Participants were also asked how the approach could be improved for practical 

implementation. GD_CA1 advised to have the vision time horizon before the short-, 

mid-, and long-term to set the way forward for the company, to which the other 

agreed on.  This was also proposed in the Delphi survey by one expert (Expert_21), 

and thus this suggestion will be implemented. Another proposition was to assess the 

business model after each time horizon (short, mid-, and long-term horizon) 

(GD_CA1). More concretely, after each time dimension, the business model should 

be mapped out in the roadmap and thus serve as an anchor point (Figure 32). 



Figure 32 

Final Revised BMI-R and Steps After the Action Research Component Project 

3
0
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The respective layers were all evaluated as being composed of adequate and 

straightforward components. Therefore, results for the content of the respective layers 

could have been obtained during the development of the BMI-R in the workshop 

(Table 49). 

Table 49 

Results for the Respective Layers of the BMI-R Approach 

Strongly 

Disagree 

Disagree Neither 

Agree nor 

Disagree 

Agree Strongly 

Agree 

1. Document Top Layer

(Digital Technologies)

The components are adequate 

for this layer 

The components are 

straightforward 

A partial result has been reached 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

33.3% 

66.6% 

0% 

66.6% 

33.3% 

100% 

2. Document Middle Layer

(Business Model)

The components are adequate 

for this layer 

The components are 

straightforward 

A partial result has been reached 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

33.3% 

33.3% 

0% 

66.6% 

66.6% 

100% 

3. Document Bottom Layer

(Resources)

The components are adequate 

for this layer 

The components are 

straightforward 

A partial result has been reached 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

33.3% 

33.3% 

0% 

66.6% 

66.6% 

100% 



305 

Participants engaged in an in-depth discussion about digital technologies that 

might affect the business model. Before representing the digital technologies in the 

BMI-R, those were mapped on the digital radar on a separate sheet. The closer to the 

center of the cross diagram the technology was, the more relevant it will be for the 

business model in the near future. After placing the digital technologies on the digital 

radar, each participant was asked to weigh the importance of the digital technology 

for the business model. Thereafter, the most relevant technologies were transferred to 

the BMI-R template. Interestingly, participants prioritized digital technologies that are 

more tangible and that would be realizable to implement within a year. The group 

discussion confirmed the results of the two interviews: the company needs to integrate 

new digital technologies to gain a sustainable competitive advantage. Thus far, a clear 

approach for the integration of digital technologies has been missing, and an 

identification approach and a categorization scheme have been absent (Int_CA1; 

Int_LA2). With the toolkit including several approaches to assessing digital 

technologies (e.g. Gartner's hype cycle, bibliometrics, technology radar) and the 

categorization of digital technologies in four fields based on the digital radar in the 

BMI-R, a clear structure to weigh and possibly integrate digital technologies was 

provided (GD_CA1; GD_LA2; GD_MA3).  

The workshop design further enhanced the vivid discussion about digital 

technologies that could affect the business model in the future. The influence of 

immature digital technologies was difficult to evaluate for the business model. The 

development of a new digital customer database was given great attention, which was 

later linked to the value creation business model component. Participants see the 

digital customer database as the most promising digital technology in the short-term 
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for the improvement of the business model. The categorization with the help of the 

digital radar was well received and offered some anchor points. After the 

categorization of the relevant digital technologies in the BMI-R template, the affected 

business model components were identified and analyzed. The new business model 

components were then also mapped using the BMI-R template. Overall, the potential 

digital technologies were simple to identify; however, the next step was more 

difficult. It required the linkage of the identified digital technologies to the business 

model components and ultimately connection to the required resources (GD_LA2). 

Moreover, the strategic orientation was set in terms of which new digital technology 

might bring the company a sustainable competitive advantage and hence differentiate 

it from competitors. 

For the business model representation, the five-box framework represented in 

the BMI-R was used. As for the digital radar to categorize the digital technologies, the 

framework was first represented via an additional template to better plot the 

respective components. The workshop marked the first time the company mapped its 

business model, which led to some discordance about the content of the business 

model components. However, the five-box framework supported the assessment of 

the current business model. With the five components, the company's business model 

could be adequately represented. Although the business model canvas by Osterwalder 

and Pigneur (2010) was also presented during the workshop, participants felt more 

comfortable using the five-box representation. This result is in accordance with the 

validation by the experts in the Delphi survey; the five-box framework was prioritized 

over the business model canvas. Notably, the workshop participants had no previous 

experience of and knowledge about business models, and thus a simplified 
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representation might have been more appealing and easier to understand for them. 

Nonetheless, one participant recognized the parallels between the two business model 

representations (WS_CA1) and noted that both cover essentially the same 

components. 

The resource layer was discussed rather quickly. The participants had wanted 

to focus slightly more on the needed resources, and especially to further consider the 

time horizon in this context (GD_LA2). Here, further discussion would have been 

helpful to better determine the timing of the required resources and capabilities in the 

BMI-R template. After defining the required resources for BMI using an extra 

template, the respective internal and external resources were mapped in the BMI-R 

and linked to the other components in the middle and top layers. Given that resources 

are a bottleneck in transformation or change projects, no waste of existing resources is 

critical, and thus the right allocation is key. Participants recognized the possibility of 

deriving activities from the BMI-R. Symbols can help to visualize specific required 

activities, as proposed by GD_CA1. Table 50 offers exemplary symbols to be used in 

the BMI-R. As of yet, no common symbols are used in roadmap representations. The 

proposed list can be extended or modified to fit project requirements.  
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Table 50 

Possible Representation of Symbols and their Respective Meanings in the BMI-R 

The workshop helped to develop future business models for the short-, mid-, 

and long-term. All participants agreed that the BMI ideas resulting from the 

application of the BMI-R approach were innovative and that the resulting business 

models for the different time horizons differed significantly from the current business 

model and those of the competition. Furthermore, the participants viewed the new 

business models as representing not just incremental improvements, but major 

changes. This is also reflected by the fact that the results obtained were not 

anticipated and that the findings were novel. Encouragingly, the elaborated ideas were 

recognized as realizable for the company, thus showing that the approach is practical 

and helps to develop viable and competitive business models. The participants also 

stated that the results could not have been obtained without a structured approach and 

that the BMI-R also helped to ensure a degree of quality (Table 51). After the process 

is completed for the first time, the company should use the BMI-R steps and regularly 

monitor the roadmap for BMI. 
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Table 51 

Results for the BMI-R Approach Application for Postcompany 

Strongly 

Disagree 

Disagree Neither 

Agree nor 

Disagree 

Agree Strongly 

Agree 

The resulting business model 

is innovative 
0% 0% 0% 0% 100% 

The resulting business model 

differs significantly from our 

current business model  

0% 0% 0% 0% 100% 

The resulting business model 

differs significantly from 

business models of other 

companies 

0% 0% 0% 33.3% 66.6% 

The resulting business model 

is an incremental improvement 

of our current business model  

100% 0% 0% 0% 0% 

The resulting business model 

is an incremental improvement 

of a business model employed 

in other companies 

33.3% 33.3% 33.3% 0% 0% 

The obtained results are 

unanticipated 
0% 0% 0% 66.6% 33.3% 

The obtained results are novel 0% 0% 0% 0% 100% 

The obtained results are 

realizable in our company 
0% 0% 0% 33.3% 66.6% 

The results could have been 

obtained without a structured 

approach  

66.6% 33.3% 0% 0% 0% 

The results could have been 

obtained without a structured 

approach in the same quality 

 66.6% 33.3% 0% 0% 0% 
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5.2.5 Discussion of the action research component project. Now that the 

interview and workshop findings have been presented, the following section contains 

a discussion with regard to the RQ: 

SQ5: How does the process of the BMI-R approach unfold in a company? 

The BMI-R process was tested through a workshop. This approach was 

recognized as useful and helped the participants to develop the BMI-R for the 

company. Overall, the BMI-R helped the company to map its future business, model 

and thus the proposed architecture of the BMI-R, the structure of the respective 

layers, the toolkit, and the steps were a support for the BMI process. Slight 

modifications, such as including the vision state at the beginning of the process and to 

represent after each time period the business model, were suggested and incorporated 

into the final BMI-R approach. 

Participants were highly satisfied with the workshop approach; however, they 

commented that a longer workshop would have allowed them to better asses each 

layer. Therefore, as BMI is not a one- or two-day activity, more time should be 

considered when planning for such a workshop. In addition, the initial goal of the 

workshop should be to obtain a high-level picture of the situation; each specific point 

can be raised again in more detail in subsequent workshops or sessions.  

The approach especially helped to channel existing ideas. Interestingly, the 

participants were not lacking ideas, but had many thoughts about the future of the 

business model and its direction. The proposed approach supported the participants in 

structuring the various possibilities to attain a high-level view of the overall business 
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model and the interconnections among the components, instead of contemplating each 

individually. Participants were also comfortable in thinking creatively, considering 

how the company could do business in the future, and thus contemplating what a 

future sustainable digital business model for Postcompany could look like. The 

forward thinking of the participants during the workshop could lie on the specific 

focus of the BMI-R approach on digital technologies since most such technologies 

will reach their full potential in the future as they mature and reach the plateau of 

productivity. In addition, the future oriented thinking of the participants while 

applying the BMI-R could also be due to the inherent logic of the generic roadmap, 

which is a "radar" to scan the future of potential technologies (Phaal & Muller, 2009). 

In general, the roadmap layout should be represented in as large a format as possible, 

and different colors should be used for the bars30 and arrows so users can more easily

recognize them in the template. This was done in the workshop and facilitated the 

development of the BMI-R for the company. It also enhanced the engagement of the 

participants, as all elements were clearly represented and structured. After the final 

data collection and analysis, the researcher proposes the following definition for the 

BMI-R approach: 

Taking into account external conditions, the BMI-R matches digital 

technologies with the business model components and allocates the resources 

that are required to support the BMI process. The BMI-R helps to consolidate 

important information about the future of the business model to facilitate the 

digital transformation of the organization.   

30 Bars represent the content in a roadmap.
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CHAPTER 6 

CONCLUSION AND OUTLOOK 

This section provides a number of implications for research and practice, and 

it also covers the limitations of the study and outlines potential future research paths. 

This dissertation began with a literature review (bibliometric and traditional analysis) 

to determine the state of the art in business model research and the significance of the 

business model concept when engaging in novel business activities. It has 

demonstrated that the term "innovation," originally mostly connected to novel 

products or processes, is used more widely today, including in reference to business 

models. Given that situation, studies focusing on the BMI process are rather 

underrepresented regarding the importance of business models for the development of 

a firm (Schaller & Vatananan-Thesenvitz, 2019). Table 52 answers the main RQs and 

sub-RQs of this research. To contribute to the further development of theory and 

managerial practice concerning the management of BMI, this dissertation is based on 

three pillars:  

(1) Twelve studies from well-known institutions about the digital

transformation of SMEs were analyzed to gain valuable insight into

requirements and thus BMI prerequisites for SMEs.

(2) A three-round Delphi survey with experts from the business model/BMI

and roadmap/roadmapping research fields was conducted to identify an

appropriate architecture for the BMI-R and the right structure of the
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respective layers. Furthermore, feedback was also obtained on the BMI-R 

development process. 

(3) The findings from the Delphi survey were tested in an action research

component project within a German SME. Through a workshop the BMI-

R approach was presented to the executive management of the company.



Table 52 

Research Questions in Light of Major Findings 

Research Question Section Findings 

How can the process 

of BMI in the context 

of digital 

transformation be 

integrated into the 

roadmap concept? 

Overall More recently firms apply the roadmapping concept with a more general mindset to formulate business strategies for 

innovation that can address disruptive changes. A justification identified in the literature to integrate the BMI process 

into the roadmapping concept is that strategic planning and innovation processes need to be able to react faster to the 

changing environment. According to numerous authors, the roadmapping concept is useful for innovation and business 

strategy in general (Cosner et al., 2007; Phaal et al., 2007). Given that the roadmap approach can be referred to as a 

"dynamic systems framework" (Phaal et al., 2005) that offers an architecture within which the development of a system 

can be mapped (Phaal, Farrukh, & Probert, 2007), the concept seems to offer a promising structure for the digital 

transformation of a business model. 

The S-Plan approach (fast start approach) for the workshop proved appropriate for the development of the BMI-R. The 

roadmap structure helps with the linkage of the business model components and the digital technologies. Through 

incorporation in a roadmap structure, a high-level, synthesized, and integrated view of the BMI process can be captured. 

The business model suits the middle layer of the roadmap since the middle layer of a generic roadmap often relates to 

the tangible system through which the roadmap purpose is archived. The top layer of a roadmap often refers to the 

company's purpose and thus for the BMI-R to the integration of digital technologies into the business model. Finally, to 

achieve this purpose, a company needs specific resources, and these must be marshaled and are represented in the bottom 

layer of the BMI-R. From this high-level representation, specific activities can be deduced, and thus an action plan can 

be formulated. 

What is the current 

research practice in 

the BMI process 

literature? 

2.3 Despite the process representation by scholars, BMI does not emerge as a common process in practice, which is largely 

due to a missing guiding approach in the academic literature. The literature on BMI indicates that the environment of 

the company plays a key role. According to various authors (Demil & Lecocq, 2010), the respective business model 

components must be designed and innovated in accordance with the environmental conditions of the company.  

3
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Table 52 (Continued) 

Research Questions in Light of Major Findings 

Research Question Section Findings 

Furthermore, environmental scanning is recognized as an important step to adapt companies to their changing 

environment (Beal, 2000; Hagen et al., 2003). Roadmaps capture diverse information in a structured way and thus offer 

a visual forecast, which could help in the innovation process. The bibliometric analysis revealed three schools of thought 

in the BMI process research field: in the green cluster scholars try to find new ways of how to innovate a business model 

with theories or concepts from other research fields such as roadmapping  (De Reuver et al., 2013; Schaller et al., 2018), 

collaboration (Johnson, 2010), and  4-I framework (Frankenberger et al., 2013); the red cluster considers antecedents as 

well as potential barriers for the BMI process; and the blue cluster concentrates on the strategic and sustainable aspect 

of the BMI process (Magretta, 2002; Teece, 2010), and how the process might affect firm performance. Moreover, the 

bibliometric analysis revealed that the BMI process literature depends equally on the theoretical foundation of strategic 

management, and on innovation & entrepreneurship management. In addition, the bibliometric analysis discovered that 

digital technologies have to be considered in the BMI process.  

How does digital 

transformation affect 

the business model of 

SMEs? 

2.4 Digital transformation has a substantial impact on the business models of SMEs. However, various studies have 

confirmed that SMEs are not well prepared for the digital transformation of their business models. In particular, a lack 

of know-how, skills, and financial resources is a barrier for SMEs in innovating their business models. Therefore, the 

right resource allocation is important when resources are scarce, and it is key to know where resources should best be 

distributed. Digital transformation can have an impact on all components of a business models. With new digital 

technologies, novel value propositions can be offered, and novel value creation ideas can be exploited. Furthermore, 

digital technologies enable companies to have an impact on the value delivery component by reaching new customers 

with novel channels (e.g. social media) and delivering value with new methods. All these factors call for new value 

capture mechanisms, which need to be elaborated for companies to fully seize the benefits of digitalization. 
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Table 52 (Continued) 

Research Questions in Light of Major Findings 

Research Question Section Findings 

How can the BMI-R 

be structured and how 

can the layers be 

defined? 

3 The structure of the BMI-R follows the generic roadmap architecture, with three layers and respective components for 

a time horizon (short-, mid-, and long-term horizon, vision). The top layer relates to the digital technologies that govern 

the overall goals or purposes associated with the roadmapping activities. Digital technologies are integrated that 

influence the activities of the organization or that can create new ones. The middle layer includes the mechanism through 

which the purpose is achieved. It relates to the tangible system of the business model that needs to be innovated to 

respond to the digital technologies in the top layer and to seize these opportunities. The bottom layer includes the 

resources that must be deployed and integrated to innovate the business model. The resources level must be included to 

develop solutions that can be realized later. 

How can the 

conceptually 

constructed BMI-R 

approach be improved 

and validated? 

5.1 The BMI-R developed from the literature was validated by experts through various rounds in a Delphi survey. The final 

revised BMI-R differs from the initially proposed approach. The experts finally found consensus in the third round. The 

bottom layer in particular was totally revised since the initial activities layer was not well received by the experts. In the 

final validated BMI-R approach, the bottom layer now represents resources (divided into internal and external) that 

support innovation of the business model components. Furthermore, the top layer, digital technologies, is categorized 

into four parts: digital data, automation, digital customer access, and networking (Bouée & Schaible, 2015). Another 

major finding of the Delphi survey was the suggestion to perform an initial situation analysis of the company prior to 

roadmap development. To best undertake this activity, a toolkit is proposed; it includes tools and methods to analyze 

the macro- and micro-environment, digital technologies, the company's resources, internal firm activities, and the 

economic feasibility. Another suggestion for the BMI-R architecture was made concerning the time horizon. The vision 

state was proposed at the end of the roadmap; however, experts acknowledged it would be more beneficial to put it at 

the beginning of the roadmap since it sets the stage for the future direction. For example, the vision state could be linked 

to the digital strategic goals of the company.  
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Research Questions in Light of Major Findings 

Research Question Section Findings 

How does the process 

of the BMI-R 

approach unfold in a 

company? 

5.2 The workshop approach was successful for the first development of a BMI-R in a German SME. In the two-day 

workshop, the initial situation of the company was evaluated, followed by the individual development of the respective 

layers, and then the individual components were linked. During the initial roadmap creation process, milestones and 

dependencies between the individual areas of analysis were identified. Noticeable and communicated consequences for 

the entire company were derived from the approach. The documentation of the BMI-R shows a willingness of the 

company to actively shape its future. Significant effects resulted from the clear and target-oriented visualization. Based 

on the results, using a workshop for the introduction of the BMI-R approach in a company is recommended, ideally with 

participants from different departments. Promisingly, the ideas obtained during the workshop were recognized by the 

participants as feasible for the company, and thus shows that the BMI-R approach is suitable for a practical application. 

3
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6.1    Implications 

By proposing a structured guideline for the BMI process, this doctoral 

dissertation aims at encouraging firms to actively shape their digital transformation. 

The advantage of the proposed approach is that it integrates the BMI process into the 

roadmapping concept to align the business model with the organizational goals. The 

BMI-R supports the linkage of the business model to digital technologies and captures 

a high-level, synthesized, and integrated view of BMI in a simple graphical format. 

The practical application of the approach led to further understandings that were used 

to establish additional guidelines for the use of the approach in practice and for BMI 

more generally. With the BMI-R companies might concentrate their innovative 

capacity on other domains, which might incidentally ultimately also entail the 

business model. 

The implication for the roadmap research field is the further development of 

the (technology) roadmap into a planning, management and control instrument for 

BMI. Roadmapping is an ideal instrument to bridge the gap between the technology-

oriented digital transformation and market-oriented business model and is therefore 

ideally suited to support BMI activities. Integrating the BMI process into a roadmap 

enlarges this research field to a new application area, and thus is a contribution to the 

traditional approach. It proves the integrative character of roadmaps for other 

management tools. 

The results of this study help to assess the importance of a digital strategy and 

to link the business models with the digital transformation activity. As revealed by the 

studies, a digital strategy is essential to successfully transform a business model (see 
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section 2.4.4.1). Therefore, business models should be developed in alignment with 

the digital strategy the company wants to follow.  

Theoretical implications stem from the proposed approach for BMI and the 

process steps. The approach was based on the roadmap, BMI, and digital 

transformation literature and proposes a new way to start the BMI process. In this 

way, operational improvements can be achieved, and these can also positively affect 

the financial viability of the company. The necessity of optimizing the business model 

on an ongoing basis is in accordance with the literature, which highlights that "a 

sustainable business model is rarely found immediately, but requires progressive 

refinement to create internal consistency and/or to adapt to its environment" (Demil & 

Lecocq, 2010, p. 228). 

The action research component project demonstrated that the environment has 

a major role while developing the business model. During the workshop, participants 

were able to identify the main competitor of the company, and more importantly, they 

noticed a potential digital substitution threat the company will be facing. Therefore, it 

is highly relevant to analyze the business environment not only at the beginning of the 

BMI-R approach, but also continuously during the process since environmental 

conditions can change quickly with digital advancement. This is in line with Teece's 

(2010, p. 191) statement that "a business model cannot be assessed in the abstract; its 

suitability can only be determined against a particular business environment or 

context". The analysis of the environment will give the company the advance 

knowledge it needs to react to those threats or opportunities. The toolkit for the BMI-

R provides an appropriate overview in order to cover all the influential environmental 



320 

factors that a business model may be subject to. The managerial implications can be 

summarized in seven generic guidelines for the BMI process in SMEs: 

(1) The fast-changing business environment drives SMEs to react quickly to

potentially disruptive new digital technologies. Therefore, SMEs are

advised to proactively drive forward the digital transformation of their

business models while in a stable economic position. Given increasingly

blurred industry borders, a business model is far from stable anymore, and

thus early and active involvement in BMI is key for success.

(2) This study exemplifies the importance of a structured approach for BMI.

An analysis of the initial situation, including an assessment of the external

environment, is vital in this regard. Understanding the external forces is

critical to foresee significant influences on business model renewal and to

detect market opportunities.

(3) Starting the BMI process is costly and complex and is subject to various

uncertainties (e.g. target market, customer needs, regulations,). Therefore,

an experimental approach, rather than a classic innovation approach as for

products or processes, is required for BMI.

(4) When analyzing the various studies, the researcher realized that the top

management occupy a central role in the digital transformation of the

business model. This finding was also supported by the action research

component project, in which the top management were the driving force

for BMI. Stampfl (2016, p. 223) also notes in his dissertation that "leaders

play a key role as they need to show strategic foresight as well as a long-

term perspective, to manage the process of organizational change, and to
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provide sufficient funding and investment". The proposed BMI-R 

approach helps the top management in this endeavor and gives the whole 

organization a structured and visual representation of the transformation 

process, which is illustrated step by step. The approach thus helps to 

overcome possible obstacles related to employees, which are reluctance or 

resistance to change, envy, and high expectations concerning the digital 

transformation of the business model. The visualization of the BMI 

afforded by the integration into a roadmap also helps to communicate the 

process to all relevant parties and to allocate resources and capabilities 

where they would be best employed. 

(5) The development of a new business model also encompasses the change of

certain organizational capabilities and relationships with new customers,

suppliers, and other business partners. Therefore, when implementing the

BMI-R approach in daily business operations, companies need to consider

altered structures for the organization and the respective departments.

(6) For innovating a business model, face-to-face meetings are the most

reliable option. This was evident during the BMI-R workshop. The

participants all had a slightly different understanding of a business model,

both generally speaking and especially regarding the business model of the

company. Therefore, the face-to-face meetings during the workshop were

highly effective in agreeing on ideas and moving them forward into the

future. Stampfl (2016, p. 231) has likewise stated that teamwork "should

be further supported by (a) a platform for process management allowing to

document the design process, to organize work, to report on completed
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tasks, and to communicate quickly (e.g. giving immediate feedback to 

spontaneous ideas) and by (b) a knowledge repository where new 

information is collected shared, and refined." This can all be achieved 

within the BMI-R, which offers a visualization of the process and can be 

used as a communication enabler for the process between groups of people 

or departments. This kind of visual artefact for designing business models 

provides a structure; suggests a shared language; and represents the 

process in a simpler, more understandable manner (Stampfl, 2016).  

(7) To innovate their business models, companies can seek inspiration in

other industries and their respective business models. Doing so might

spark creativity and thus might help to generate new business model ideas.

The advantage of this approach is that the weaknesses of the copied

business model pattern are known and hence can be anticipated.

Gassmann, Csik, and Frankenberger (2012) have acknowledged that most

BMI is based on adaptations or refinements of existing business model

patterns, which can be applied across industry boundaries (Gassmann et

al., 2014). This suggestion was also offered by the researcher in the action

research component project, which triggered more ideas for future

business models for the company.

Most BMI research has been descriptive and conceptual. In this dissertation, 

the approach was likewise first developed conceptually, but then validated by experts 

in a second step and tested in a real case setting in a third step. The empirical findings 

were obtained based on an abductive approach, with the researcher moving back and 
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forth between theory and practice until they matched. Furthermore, testing of BMI 

processes has been, with some exceptions, conducted with existing past case studies, 

where data has already been collected, which disregard real case applications and 

their specific environments. The approach developed, validated, and tested in this 

dissertation helps to clarify the scientific concept.  

6.2    Limitations  

This doctoral research has been undertaken with great diligence in order to 

fulfill the requirements of research standards in the field of innovation and strategic 

management. The findings at the different stages of this research have been 

continuously reviewed in light of the issues derived from the prior literature and 

anchored in the research context. The author can testify that the findings from the 

Delphi survey and action research component project provide a foundation for future 

studies on the BMI process since several measures suggested in the literature were 

implemented to increase the validity and reliability of the overall research 

(Eisenhardt, 1989; Yin, 2009). Interview notes were taken, transcribed, and reviewed 

by interview partners. The Delphi survey responses were also to some extent 

transcribed, coded, and analyzed by a second researcher, which is reflected by the 

inter-rater agreement. Multiple sources of evidence were used, such as interviews, 

protocols, firm documents (e.g. financial report, presentations, webpages), and 

observations, in order to triangulate the data. Although effort was made to conduct the 

research as scientifically as possible, there is, as argued by Thorngate (1976), no 

research in social science able to attain the objectives of generalizability, accuracy, 

and simplicity simultaneously. Therefore, in this doctoral dissertation, some 

limitations apply.  
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The factors describing the architecture of the BMI-R approach and the 

structure of the respective layers have been derived from a wide array of literature 

streams. The literature is widely divergent, and a considerable percentage of the 

publications date back 30 years or more. Due to development and adaptation in past 

years, it is difficult to make sense of the literature in the context of a BMI process 

influenced by digital technologies. Consequently, there are factors that have not been 

considered in the BMI process because they simply were not relevant before. The 

approach proposed in this doctoral dissertation is generic; thus, the structure of the 

respective layers and the architecture of the BMI-R might differ widely depending on 

the industry and the environmental context.  

One limitation arises from the fact that the studies about the digital 

transformation of SMEs must be seen as already filtered by the authors of the studies 

in a subjective way. The authors collected the data based on different sampling 

techniques and data collection methods. The data presented in each study varied in 

terms of comprehensiveness and level of detail, making it difficult to compare the 

cases. Nonetheless, the considered studies reveal trends and offer great insight into the 

specifics of the requirements for the BMI process in the context of digitalization. 

They thus constitute a valuable foundation for beginning and structuring the BMI-R 

approach.  

Furthermore, a limitation results from the data analysis of the Delphi survey 

responses in round one and in the action research component project. Indeed, data 

analysis is subjective since coding criteria cannot be deemed completely objective and 

evaluation of individual responses always leaves room for various interpretations. 

Moreover, one limitation can be noted in the definition of the scale level for the 
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second-round Delphi questionnaire and the questionnaire proposed after the 

workshop. An even-numbered scale helps to force decisions, given that participants 

have no possibility of a neutral evaluation (Field, 2018).  

 Since the questionnaire in the Delphi survey was based on an ordinal scale 

level and given that the sample size was not higher than n = 30, only non-parametric 

tests could be performed; such tests are not particularly detailed and are less accurate 

than parametric statistical tests. Parametric statistics were only used for data 

description. Furthermore, referring to data validity, more experts could have been 

included in the Delphi survey. Those additional experts could have offered further 

insight and might have supported the development of the BMI-R approach.  

Another major limitation arose through the use of an action component 

research strategy. The BMI-R was only tested in one case, which is not fully 

comprehensive and representative. Practical restrictions and the focus of this 

dissertation have been limited for a more inclusive and in-depth analysis, but also for 

research-economic reasons. "Statistical generalization" is therefore not possible, 

although the perceived "logic of replication" allows for "analytical generalization" 

(Yin, 2009). Due to the sample size of the empirical examination (one case), there 

might be industry- or firm-specific contexts that differ from the depicted 

circumstances. Referring to external validity, more cases could have been 

incorporated into the study (Yin, 2009). Business model innovation differs widely 

across companies and industries; thus, cases from other industries would have 

enriched the database. However, one could argue that the first development of the 

BMI-R needed a focused case to gather as many details and as much in-depth data as 
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possible. The final BMI-R is somewhat generic and may be applicable in different 

companies in various industries.  

The practicability of the BMI-R has been assessed within an action research 

component project via a two-day workshop. However, regarding the usefulness of the 

approach in practice, the approach itself cannot guarantee successful BMI. Innovation 

in general cannot be forced and generally also relies on other factors. Some key 

considerations in this context are the right people and organizational culture.  

In qualitative research, reliability is restricted by the single-observer setting, 

which applies in this dissertation as the researcher conducted the data analysis and 

categorization. However, to limit the subjectivity of the interpretation of the results, 

the findings were regularly discussed with relevant informers who provided the data, 

and the coding of the Delphi survey responses and action research material was 

assessed via an inter-rater agreement process.  

Although business models have been juxtaposed to strategy and innovation, 

this dissertation does not aim to cover the alignment among these concepts, but 

instead only offers a high-level perspective. Therefore, a scope-related limitation has 

to be mentioned here, since strategy and innovation are broad research fields.  

6.3    Future Research 

This dissertation has proposed a new perspective on the BMI process. It 

integrates the business model into a roadmap to better structure the BMI process and 

offer guidelines for formulating an action plan. The research is a first attempt to join 

both concepts and will gain attention if further studies are carried out based on this 

association. The linkage between the layers should be investigated in more depth and 

further developed with a detailed description of their interaction. In this dissertation, 
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the top layer is limited to digital technologies since they are a substantial driver of 

innovation. However, future research should extend this top layer to other drivers, 

either in combination with digital technologies or as separate roadmap elements.  

The results indicate that the use of the BMI-R approach in practice would lead 

to increases in efficiency and effectiveness in terms of resource allocation. Therefore, 

the positive empirical findings on the approach's application should be further tested 

and applied in several real cases, possibly in various industries, to gain as much 

insight as possible into the further development of the BMI-R. In regard to the 

proposed layers and respective sub-layers of the BMI-R, the additional case studies 

could provide valuable evidence regarding the exact structure of those layers. 

Furthermore, to accurately measure its utility and benefit, the approach would have to 

be compared to other cases of BMI achieved in an unstructured manner. 

Consequently, a future research avenue is to explore the application and adaptation of 

the proposed approach in practice. In terms of the robustness of the overall approach, 

this can only be demonstrated through a series of field tests based on a longitudinal 

study to determine robustness and stability. This kind of work is beyond the scope of 

this research project and is thus a recommendation for future work. 

Third, future research should concentrate on the possible implementation of 

the BMI-R in daily business operations. The author has made a first attempt in a 

recent conference paper (Schaller et al., 2018); however, the proposition was not 

based on empirical findings. Therefore, specific implementation steps could be 

determined in order to best anchor the BMI-R approach in a company's daily business 

and hence to make it operational. The steps should also be tested in a real-life setting 

to obtain further insight into the implementation process and its outcome.  
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Fourth, future research could investigate the dynamics and interconnections of 

the BMI-R and strategy by using a process methodology. Some researchers have 

acknowledged the influence of strategy on business model change (Casadesus-

Masanell & Ricart, 2010), meaning that a change in a firm's strategy also implies a 

subsequent transformation of the respective business model. In contrast, Fallahi 

(2017) has reported that successful BMI can also trigger a change in a firm's strategy 

orientation, which indicates that strategy is a reflection of the underlying business 

model31. Placing the strategy component into the BMI-R or aligning it with the

proposed approach would be of interest. Therefore, further investigation of the 

temporal sequence of strategy alterations and the business model could add to the 

continuing discussion on the link between strategy and business models. Likewise, a 

connection between the BMI-R and the digital strategy should be made. A digital 

strategy could potentially support BMI-R development, or, vice-versa, a digital 

strategy could be deduced from the BMI-R and thus help to set the focus.  

The significance of a structured approach to the BMI process has been 

demonstrated in this dissertation. Not only does the academic literature acknowledge 

a gap regarding a structured process for BMI in the digital context, but studies from 

renowned institutions have also pinpointed the lack of a clear and planned approach. 

In most cases, the absence of trained and skilled employees, along with missing 

experience regarding such endeavors, is given as a reason for not starting the process. 

This evidence is supported by the findings of the action research component project, 

31 This is in contrast to Casadesus-Masanell and Ricart's (2010) understanding of the

relation between strategy and business models.
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in which a clear lack of understanding, and thus a structured approach for BMI was 

asked for.  

This research has purposefully not taken into account detailed findings from 

the change management research field. This doctoral dissertation can, however, serve 

as a basis to further investigate the BMI process from a change management 

perspective. In particular, parallels, dissimilarities, and possible relations between the 

transformation of a business model and organizational change need to be better 

understood.  

In addition to research opportunities directly derived from this dissertation, 

scholars can also focus on other research paths. Thus far, few qualitative studies have 

examined large samples in this research field. The findings of this research could be 

supplemented with longitudinal or retrospective case studies, with a large sample used 

to test and generalize findings. Digital transformation and digital technologies will 

play an increasingly critical role in business activities; thus, the impact of this new 

phenomenon should be further investigated for business models and, ultimately, for 

BMI. 

6.4    Conclusion 

The objectives of this dissertation have been to explore a new approach to the 

BMI process and to investigate how BMI can be enriched through a structured 

approach. This research has built on an analysis of best practices in the field of 

business models, BMI, digital transformation, and roadmap, with an emphasis on the 

BMI process field through a bibliometric analysis. Research on BMI is still too 

narrow, and just a few attempts have been made to structure the process. Therefore, 

12 studies from renowned consulting organizations and institutions were analyzed, 
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and key findings were derived as a basis for the BMI-R approach in the digital 

context. The BMI-R was then assessed and validated through three rounds of a Delphi 

survey. Building on those findings, the BMI-R approach was then tested in a real-life 

case in a German SME through an action research component project.  

The bibliometric analysis results give an overview of the documents, which 

can be called upon to obtain a first impression of the BMI research field, allowing 

interested scholars to rapidly grasp this domain. Furthermore, the bibliometric 

analysis honors the contributions of researchers who have pioneered the development 

of this subfield of business model research. 

The findings of this doctoral dissertation respond to several gaps previously 

identified in the literature concerning the BMI process (e.g. Bucherer, 2010; Fallahi, 

2017; Halecker, 2016; Sabrin Schneider & Spieth, 2013; Spieth et al., 2014). The 

following conclusions can be drawn from the results: 

• A roadmap provides a clear structure for BMI and helps to visualize the

overall process, showing interdependencies, connections, correlations, and

similarities.

• The integration of the BMI process into roadmapping helps managers to better

communicate and also provides them with guidance for complex BMI

activities.

• Digital technologies – and digital transformation in more general terms – are

new sources of a sustainable competitive advantage for a business model and

thus are represented in a single layer of the BMI-R.
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The exploration of the literature about roadmaps and the roadmapping process 

pointed to possible commonalities in the BMI literature and thus was useful as a new 

source informing the process' representation. On a foundational level, roadmapping is 

employed to reduce ambiguity in the business environment by constructing a common 

understanding of the general context and the activities needed to consolidate a 

competitive position. Roadmaps help organizations to assess various types of 

information in a structured representation, which is essential for the BMI process. 

Therefore, Chapter Three (Approach Development) represents a reflective starting 

point and establishes a scientific base for the remainder of the dissertation. The 

architecture of the BMI-R and the structure of the respective layers were established 

based on the literature about technology roadmaps.   

Most research about business models and BMI has followed a case study 

approach, which was identified as the dominant research practice in this field. 

However, the dominance of a research strategy in a given field does not mean that it is 

the best practice (Halecker, 2016). Halecker (2016) analyzed 62 papers about business 

models and BMI, and none of them followed an action research design strategy. 

Therefore, the use of action research component in this dissertation can be seen as a 

new methodological approach in BMI research, from which novel insights and a new 

perspective could be gained. In contrast to the BMI research field, action research is 

commonly used for roadmap development (Phaal, Farrukh, & Probert, 2003; Platts, 

1993). Furthermore, the combination with abduction in a real-world setting helped to 

improve the BMI-R since a "back and forth" between theory and practice was 

possible. Combining action component research with an abductive approach 

exemplifies research in action instead of research about action.  
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The results suggest that a coordinated and systematized approach can increase 

both the efficiency and the effectiveness of BMI in an organization. Such an approach 

helps a company to attain results more systematically, faster, with foreseeable effort, 

and in better quality. The offered process approach provides assistance in 

organizational anchoring and the implementation of BMI in the digital context. 

As with the more classical innovation types of product and process innovation, 

BMI might ultimately become a standard approach. The central question then arises 

of whether it will still represent a main source of competitive advantage or whether s 

will have to work harder to stay ahead of the competition. 
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Appendix A 

Delphi Survey Questionnaire Round One for the Business Model Innovation 

Roadmap 

Dear Participant, 

I am currently directing a research project at the Bangkok University and the 

Institute for Knowledge and Innovation South-East Asia (IKI-SEA) called “Business 

Model Innovation Roadmap for the Digital Transformation Process of a German 

SME”. As part of this research, I am conducting a Delphi survey with experts in order 

to validate the structure of the business model innovation roadmap (BMI-R). The 

layers and sub-layers were ascertained through a literature review of the research 

fields business model (innovation), and (technology) roadmap. Results of this survey 

will help to further conceptualize the BMI-R, and thus will be the base for testing the 

framework in an action research component project in a German SME.  

The purpose of this Delphi survey is to assess the BMI-R, especially 

to validate the architecture/structure of the roadmap and the process. The survey has 

participants from Europe, North America, and Asia. It provides you the opportunity to 

interact with this global community in defining the roadmap for the BMI process in a 

digital context.  

Your participation and the information you provide will be treated in 

the strictest confidence and will be of great value for this research. The Delphi survey 

will use iterations based on prior input to provide a focus on the results and to finally 
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reach consensus. The overall survey will have in total three rounds of questions and 

will be conducted over a period of seven weeks. The first round is divided into four 

parts. The questionnaire can also be accessed through the SurveyMonkey app on your 

mobile phone or alternatively on your tablet and will take approximately 30-40 

minutes per round. The questionnaire of the second round will be send to you after the 

results of the first round have been analyzed and evaluated (same procedure for the 

third round).  

Your answers are automatically saved, use the back and forward buttons to go 

between pages. If you close the browser just click again on the invitation link to 

resume where you left off. Please submit your final answers till November 11, 2019.  

In order to show you my thankfulness of your participation, you will receive the 

evaluated study results free of charge. For each completed questionnaire, I will donate 

10 Euro to UNICEF Germany.  

 

I sincerely hope you can assist. 

 

Amaury-Alexandre Schaller (Mr.) 

Doctoral candidate 

Bangkok University  

The Institute for Knowledge and Innovation South-East Asia 
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Figure A1 shows a generic BMI-R. 

 

Figure A1: Generic BMI-R 

 

Please fill out the following table (Table A1). 

Table A1: Participant Information 

Name: 

Company/University/Institution: 

Nationality: 

In what regions did you have worked: 

Your actual position is in: 

In which industry sector are your working: 

What is your field of activity: 

Experience in innovation management or related fields (in years) 

What is your actual position: 

What is your highest degree: 
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Introduction 

The objective of this survey is to provide a BMI process approach with the 

help of a roadmap to assess the impact of digital technologies on the business. Project 

yourself into a company that faces digital technologies, which might affect its 

business model.  

The design of the BMI-R is based on the generic roadmap template of a time-

based chart, with the temporal dimension on the horizontal axis, and the layers and 

sub-layers on the vertical axis. It consists of a multiple-layers format, with bars 

representing potential milestones, components, activities, projects, assignments, tasks, 

events, incidents, or competences. The length of the bar represents the estimated 

development activities to the other layer (i.e. the business model components, digital 

technologies).  

The horizontal axis is subdivided into categories of short, medium and long-

term, which address the question of when, whereas the layers on the vertical axis are 

represented by the external layer, representing business environment – digital 

technologies (top layer), the internal layer, representing the business model – 

components (middle layer), and the activities, representing the action plan - design 

elements (bottom layer). Those different horizontal layers address the questions of 

why (impact of digital technologies), what (business model has to change), and how 

(action plan for change). Hereafter the BMI-R is represented and definitions for the 

key terms are given, followed by the questions. 

With the application of the roadmap concept to the BMI approach the current 

point of view (t0) and the future point of view (t1) can be evaluated. This evaluation 
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approach promotes the comparison of the future requirements with given alternatives. 

The BMI-R approach determines when particular resources and know-how must be 

available and when the first activities for know-how allocation must begin on a 

timeline. Therefore, it allocates the resources and capabilities on time where it is 

needed to further develop the business.  

Try to spend approximately equal time on each question. Trial results for this 

survey indicated more extensive and thoughtful input for questions in part three and 

four. Insights and creative ideas are welcomed on all questions. Your thinking should 

be expansive. Use as many sentences as you need to describe each idea. 
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In Figure A2 the BMI-R approach is shown in more detail with the respective steps followed by a description of the key terms. 

Figure A2: BMI-R Approach 

Steps: 

1. Evaluate: Evaluate environment and future trends (digital technologies)

2. Analyse: Analyse current business model and compare to the environment and the future trends

3. Identify: Identify the business model component that will be the focus of the roadmap (which needs to be innovated)

4. Define: Define an action plan, which needs to be marshalled on order to innovate the business model component

5. Revise: Revise the changed business model with the current situation and the market fit

4
04
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Table A2 gives a description of the key terms of the BMI-R. 

Table A2: Overview BMI-R Layer and Respective Components with Explanation 

BMI-R 

E
n

vi
ro

n
m

en
t Top Layer 

Digital 

Technologies 

Digital technologies include all types of electronic equipment and 

applications that use information in the form of numeric codes. The use 

of digital technologies to change a business model and provide new 

revenue and value- producing opportunities is called digital 

transformation; it is the process of moving to a digital business. 

B
u
si

n
es

s 
M

o
d
el

 

Middle Layer 

Value 

Proposition 

The value proposition represents the value comprised in the offer of the 

firm. It answers the key question of what value the company creates for 

not only customers but also partners. A successful value proposition 

must be superior to that of competitors and also fulfill the expectations 

of customers to attain a sustainable competitive advantage. The value 

proposition should take into account the perspective of the customer and 

be able to resolve a problem in a specific situation. 

Value 

Creation 

Value creation incorporates all activities within an organization that are 

essential to create the value proposition. It describes the interaction 

among resources, capabilities, and processes in a firm and how these 

elements are aligned and designed to produce a satisfying outcome for 

the customer. Key resources might include people, technology, products, 

equipment, information, channels, brand, and partnerships. 

Value 

Delivery 

Value delivery is concerned with how value is delivered and to whom. It 

also describes the customer segments in which the company wants to 

capture value and the required channels. Value delivery is closely related 

to value creation and the value proposition as the organization must 

ensure that the offer is delivered to the customer in the right way. 

Value 

Capture 

Value capture is about how the organization earns money. The value 

capture component breaks down into two other elements, revenue and 

costs. The revenue model describes the different revenue streams a 

company can build on and thus how much money can be made (price x 

volume). Volume can be thought of in terms of market size, purchase 

frequency, etc. The cost structure is directly influenced by the design of 

the value proposition and depends on how costs are allocated. Costs can 

include the costs of key assets, direct costs, indirect costs, and 

economics of scale. 

A
ct

iv
it

ie
s 

Middle Layer 

Content 
The content addresses the substance that needs to change to fit internal 

and external requirements. 

Structure 

The structure of a business model component refers to the internal 

relationships of its activities, as well as to its external links with either 

other business model components or the ecosystem. 

Governance 

Governance refers to a change of the individual in charge of the 

activities in the component. Governance is necessary to control and 

regulate a business model and is known in the business model literature 

as the guiding principles or rules. 
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Description of a Business Model 

A business model is a conceptual framework for identifying how a company 

creates, delivers and extracts value. It typically includes a whole set of integrated 

components, all of which can be looked on as opportunities for innovation and 

competitive advantage. 

Description of a Roadmap 

A roadmap is a structured (and often graphical) means for exploring and 

communicating the relationships between evolving and developing markets, products 

and technologies over time. The concept of roadmap and the roadmapping process 

can provide a means for enhancing an organization’s “radar”, in terms of extending 

planning horizon, together with identifying and assessing possible threats and 

opportunities in the business environment. 

Questions for First Round 

1. External Environment/Digital Technologies

An external environment is composed of all the outside factors or influences that 

impact their operation of business. The business must act or react to keep up its flow 

of operations. The external environment can be broken down into two types, the 

micro and the macro environment. 

a) In order to assess the external environment PESTEL, Porter’s five forces, and

SWOT analysis are proposed. In your view, how relevant are these tools to
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assess the initial situation of the external environment of a business? Please 

provide an answer for each tool respectively. 

b) What might be an inherit limitation of these tools in order to assess the initial 

situation of a business? Please provide an answer for each tool respectively. 

 

Digital Technologies include all types of electronic equipment and applications that 

use information in form of numeric codes (Figure A3). The use of digital technologies 

to change a business model and provide new revenue and value-producing 

opportunities is called digital transformation, it is the process of moving to a digital 

business.  

 

 

Figure A3: Examples of Digital Technologies 
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c) The digital technologies will be assessed through Gartner’s hype cycle (Figure 

A4). What do you think are strengths and weaknesses of this tool? Please 

explain. 

 

 

Figure A4: Gartner's Hype Cycle for Emerging Technologies 2019 (Source: Gartner, 

2020) 

 

d) If you could propose a different way to assess digital technologies, what 

would it be and why? Please explain.  
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2. Business Models 

Please consider the following questions for the business model layer. 

a) For the business model layer, the following four components are proposed: 

value proposition, value creation, value delivery, and value capture (see 

component explanation above). Please describe what you think of the business 

model layer representation? Why do you think it is good? Why do you think it 

is not appropriated? 

b) Which component is dispensable or missing according to your opinion? Please 

explain. 

c) In order to assess the business model, the VRIO analysis, the value chain 

analysis, the portfolio analysis, the SWOT analysis, and Porter’s generic 

strategies are proposed. What do you think are strengths and weaknesses of 

these tools? 

d) What other way/tool to analyse the business model can you think of? 

 

3. Activities/Action Plan 

a) The proposed measures which might help to change a business model 

component affected by a digital technology are either the content, the 

structure, or the governance. How do you value each proposed action plan 

measure?  

b) What other measures can you think of? Please explain. 

 

 



 
 

410 
 

4. Business Model Innovation Roadmap 

The BMI-R approach determines when particular resources and know-how must be 

available and when the first activities for know-how allocation must begin on a 

timeline. Therefore, it allocates the resources and capabilities on time where it is 

needed to further develop the business.  

a) How relevant do you think is the BMI-R architecture to describe the BMI 

process.? Please explain.  

b) How appropriate do you feel is the number of layers and their substance? 

Please explain.  

c) Which layer(s) would you change and in what ways would you do so? 

d) How would you suggest to amend the five steps for the innovation of the 

business model (see the steps above)? Please explain. 

e) Overall, what do you think of the BMI-R architecture?  

 

General Feedback 

Do you have any feedback, learnings, insights or suggestions that have occurred 

to you during the first round of the Delphi survey? 

 

Next Steps 

Dear Participant,  

Thank you for taking part and completing this survey. The answers of all 

experts will now be analysed and based on them, a new questionnaire for the second 

round of the Delphi survey will be send out. The second round of the survey will be 
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more quantitatively oriented, meaning that it will be more about weighting possible 

answers. The questionnaire will be sent to you November 15, 2019.  

 

With my best wishes,  

Amaury-Alexandre Schaller 
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Appendix B 

Delphi Survey Questionnaire Round Two for the Business Model Innovation 

Roadmap 

Dear Participant, 

Welcome to the second round of the Delphi survey for the business model 

innovation roadmap (BMI-R) approach. First, I want to thank you for your 

contribution in the first round. Based on those, I developed the questionnaire for the 

second round, which has only quantitative questions (qualitative feedback 

is optional). The question format will also enable you to complete the survey 

accurately and more rapidly (estimated time 15 minutes). Each part of the 

questionnaire starts with a brief summary of the results from the first round.  

We had worldwide participants in the first round coming from academia and 

representing numerous industries. The results reflect that a great deal of thought was 

put into the answers and we received many interesting ideas for the possible 

architecture of the BMI-R and its process. 

The data collected during this Delphi survey will be included in my doctoral 

dissertation. The BMI-R will be tested after the Delphi survey in a real life setting 

through an action research component project in a German SME, which operates as a 

service provider for the ‘Deutsche Post’. Please return the completed questionnaire 

by December 6, 2019. 
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Your participation in this Delphi study is confidential and voluntary. 

Confidential means that no information that can be directly linked to you will be 

shared with others or publicized. Voluntary means that you have full extend of your 

participation in this study. 

Your answers are automatically saved, use the back and forward buttons to go 

between pages. If you close the browser just click again on the invitation link to 

resume where you left off. Thanks again for your valuable efforts and we look 

forward to receiving your answers. 

 

Sincerely,  

  

Amaury-Alexandre Schaller (Mr.) 

Doctoral candidate 

Bangkok University  

The Institute for Knowledge and Innovation South-East Asia 
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General Information Results of the first Round 

In total we had 21 participants in this Delphi survey. 47.6% of the respondents 

have an actual position in academia, 23.8% in industry, and 23.6% in both. 

Participants represent different industry sectors such as healthcare, 

telecommunication, retail, consumer goods, and energy. An almost equal distribution 

can be noted in the field of activity, 40% have a roadmap/roadmapping, and 60% a 

business model/BMI background. In average, participants have 10 years’ experience 

in innovation management. 23.8% of the participants work as consultant, 14.3% are 

managers, 23.8% researchers, 23.8% professors, and 14.3% have another position 

(Figure B1). Most participants have a Ph.D. (57.1%), followed by a master’s degree 

(38.1%), and a bachelor's degree (4.8%) (Figure B2). Panelist have work experience 

in Europe (15 participants) followed by Asia (7), North America (3), South America 

(3) and Australia (1) (multiple nomination possible). 
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Figure B1: Participants’ Job Position 

 

Figure B2: Participants’ Academic Background 
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As a reminder, please find below the BMI-R approach and the respective steps proposed in the first Round (Figure B3). 

Figure B3: BMI-R Proposed in the First Round 

Steps:  

1. Evaluate: Evaluate environment and future trends (digital technologies)

2. Analyse: Analyse current business model and compare to the environment and the future trends

3. Identify: Identify the business model component that will be the focus of the roadmap (which needs to be innovated)

4. Define: Define an action plan, which needs to be marshalled on order to innovate the business model component

5. Revise: Revise the changed business model with the current situation and the market fit

4
16
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The definitions from the first Round for the respective sub-layers are shown 

again (Table B1) as well as the revised BMI-R (Figure B4) and the steps (Figure B5). 

Table B1: Overview BMI-R Layer and Respective Components with Explanation from 

the First Round 

BMI-R 

E
n

vi
ro

n
m

en
t Top Layer  

Digital 

Technologies 

Digital technologies include all types of electronic equipment and 

applications that use information in the form of numeric codes. The use of 

digital technologies to change a business model and provide new revenue 

and value- producing opportunities is called digital transformation; it is the 

process of moving to a digital business. 

B
u

si
n

es
s 

M
o

d
el

 

Middle Layer 

Value 

Proposition 

The value proposition represents the value comprised in the offer of the 

firm. It answers the key question of what value the company creates for not 

only customers but also partners. A successful value proposition must be 

superior to that of competitors and also fulfill the expectations of customers 

to attain a sustainable competitive advantage. The value proposition should 

take into account the perspective of the customer and be able to resolve a 

problem in a specific situation. 

Value 

Creation 

Value creation incorporates all activities within an organization that are 

essential to create the value proposition. It describes the interaction among 

resources, capabilities, and processes in a firm and how these elements are 

aligned and designed to produce a satisfying outcome for the customer. Key 

resources might include people, technology, products, equipment, 

information, channels, brand, and partnerships. 

Value 

Delivery 

Value delivery is concerned with how value is delivered and to whom. It 

also describes the customer segments in which the company wants to 

capture value and the required channels. Value delivery is closely related to 

value creation and the value proposition as the organization must ensure 

that the offer is delivered to the customer in the right way. 

Value Capture 

Value capture is about how the organization earns money. The value 

capture component breaks down into two other elements, revenue and costs. 

The revenue model describes the different revenue streams a company can 

build on and thus how much money can be made (price x volume). Volume 

can be thought of in terms of market size, purchase frequency, etc. The cost 

structure is directly influenced by the design of the value proposition and 

depends on how costs are allocated. Costs can include the costs of key 

assets, direct costs, indirect costs, and economics of scale. 

A
ct

iv
it

ie
s 

Bottom Layer 

Content 
The content addresses the substance that needs to change to fit internal and 

external requirements. 

Structure 

The structure of a business model component refers to the internal 

relationships of its activities, as well as to its external links with either other 

business model components or the ecosystem. 

Governance 

Governance refers to a change of the individual in charge of the activities in 

the component. Governance is necessary to control and regulate a business 

model and is known in the business model literature as the guiding 

principles or rules. 
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Description of a Business Model  

A business model is a conceptual framework for identifying how a company 

creates, delivers and extracts value. It typically includes a whole set of integrated 

components, all of which can be looked on as opportunities for innovation and 

competitive advantage. 

 

Description of a Roadmap 

A roadmap is a structured (and often graphical) means for exploring and 

communicating the relationships between evolving and developing markets, products 

and technologies over time. The concept of roadmap and the roadmapping process 

can provide a means for enhancing an organization’s “radar”, in terms of extending 

planning horizon, together with identifying and assessing possible threats and 

opportunities in the business environment. 
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Figure B4: Revised BMI-R Approach after the First Round 

Figure B5: Revised Steps of the BMI-R after the First Round 

4
19
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Questions for the Second Round 

What is your field of activity? 

 Roadmap/Roadmapping 

 Business Model/BMI 

 

1. Business Model Innovation Roadmap  

Participants were concerned that not clear and sufficient guidance in the BMI-

R were available in order to go from a current to a future state business model. 

Overall, participants acknowledge that three layers are appropriate to represent the 

BMI-R, especially since it provides an outside-in approach with the aim to create an 

actionable plan. 

At some point the linkage between layers, especially activities and internal 

layer, was not clear. The abstract level at some point were noted as high, resulting in 

questions such as 'how do results of the initial situation analysis look like?' And 'how 

are they included in the further process?' Some participants are missing a broader 

network perspective in the business model layer. Furthermore, a greater focus should 

be given on the strategic linkage between and across key layers.  

a) Is a structured approach for the BMI process important? 

 Extremely useful  

 Very useful  

 Somewhat useful  

 Not so useful  

 Not at all useful  
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b) How useful is the roadmap integration for the BMI process? 

 Extremely useful  

 Very useful  

 Somewhat useful  

 Not so useful  

 Not at all useful  

 

c) Based on the background information provided, how well does the revised 

BMI-R approach capture the BMI process? 

 Extremely relevant 

 Very relevant  

 Somewhat relevant 

 Not so relevant  

 Not at all relevant  

 

d) How relevant is the revised BMI-R approach for driving/supporting BMI? 

 Extremely relevant 

 Very relevant  

 Somewhat relevant 

 Not so relevant  

 Not at all relevant  

 

e) Optional – Please provide your comments on the revised BMI-R approach. 
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2. Assessment of Initial Situation  

For the analysis of the external environment as for the internal analysis, most 

participants noted that the different proposed tools (PESTEL, SWOT, Porter’s five 

forces, VRIO, value chain analysis) should not be seen as standalone tools, but rather 

should be combined depending on the company’s specific needs and based on the 

industry it is competing in. Other analysis tools/methods proposed were scenario 

planning, financial KPIs, strategy map, MOST analysis, Heptanalysis, and business 

model canvas, value proposition canvas. Furthermore, some participants highlighted 

the human factor in the analytical execution, meaning that the applied tool(s) are only 

as good as the user(s).  

Therefore, after the evaluation of all the responses, I propose to create a toolkit 

for the analysis of the initial situation, which can also be integrated in the BMI-R 

(Table B2). The toolkit should include tools/methods to analyze the micro-and macro 

environment, digital technologies, company resources, internal firm activities, and 

economic feasibility of the possible digital technologies to be integrated. Companies 

might choose between the different tools/methods depending on their specific needs 

and respective industry. 
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Table B2: BMI-R Toolkit 

BMI-R Toolkit 

Ex
te

rn
a

l 

Environment Analysis 

Macro-Environment 
• PESTEL

• SWOT

• Five-Forces

Micro-Environment 

• Five-Forces

• ABC Analysis

• Experience Curve

• Concept Visioning

• Scenario Building

Tr
en

d
s 

Digital Technology Analysis 

Digital Technologies 

• Gartner’s Hype Cycle

• S-Curve

• Bibliometrics

• Patent Analysis

• Morphology Analysis

• Technological Development Envelope

• Analytical Hierarchy Process

In
te

rn
a

l 

Company Analysis 

Firm Activities 

• Value Chain Analysis

• Portfolio Analysis (e.g. BCG-Matrix)

• SWOT

• MOST Analysis

• Heptanalysis

• Strategy Map

• Linking Grids

Company Resources 
• VRIO

• Innovation Matrix

• Scenario Planning

Economic Feasibility 
• KPIs (e.g. Return on Investment, Net Present

Value, Internal Rate of Return)

e) Taken together as a group, in your view, how adequately does the coverage of

the toolkit serves to assess the initial situation of the company?

 Extremely relevant 

 Very relevant 

 Somewhat relevant 

 Not so relevant 

 Not at all relevant 
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f) Optional – Please provide your comments on the BMI-R toolkit 

 

g) Do you agree that the tools should be used in combination? 

 Strongly agree  

 Agree   

 Neither agree nor disagree 

 Disagree   

 Strongly disagree  

 

h) Before starting to map out the roadmap, an initial situation analysis is 

necessary. 

 Strongly agree  

 Agree   

 Neither agree nor disagree 

 Disagree   

 Strongly disagree  

 

3. Digital Technologies Layer  

The proposed Gartner’s hype cycle to analyze the digital technologies was not 

that popular. Participants critized the lack of context specificity and the time-

dependent dimension. Furthermore, the hype cycle is not scientifically in nature, 

which means that there is no data and profound analysis that would justify the cycle, 

implying that the pictured technologies are based on estimates. Moreover, participants 

noted that the hype cycle does not incorporate the usability aspect, and that the tool 
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requires further analysis in order to be used confidently for strategic decision 

making. Therefore, the tool should not be mainly considered when innovating a 

business model. Participants see also, in more general terms, the difficulty of 

predicting emerging digital technologies. Other suggested procedures to assess digital 

technologies were online research, academic research, bibliometric analysis, S-Curve, 

impact matrices, and SWOT, PESTEL, Porter’s five forces with a technological 

perspective as well as patent analysis. Therefore, I propose to include in the toolkit 

box a category to analyze the digital technologies. The specific tool(s) the company 

might use will depend on the context and the user.  

c) To which of the two statements do you agree more on? 

 A company should first be aware of their needs and then look for a potential 

technology that might help them. 

 Existing digital technologies should be screened and considered for a potential 

company fit. 

 I agree to both statements 

 

d) How relevant do you think are digital technologies for BMI? 

 Extremely relevant  

 Very relevant  

 Somewhat relevant  

 Not so relevant  

 Not at all relevant   

e) Please indicate, to what extent digital technologies have an impact on the 

following components of a business model (Table B3). 
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Table B3: Impact of Digital Technologies on Business Model Components 

 Extremely 

weak 

Weak Neutral Strong Extremely 

strong 

Value 

Proposition  

     

Value Creation       

Value Delivery      

Value Capture       

Value Network       

 

f) In your opinion, what is the connection between the digit transformation of the 

business model and the success of the company? 

 Very positive   

 Positive   

 Neutral   

 Negative 

 Very negative 

 

g) Which digital transformation alternative do you rank highest? 

 Complete digital transformation of all business model components 

 Complete digital transformation of selected business model components 

 Partial digital transformation of all business model components  

 Partial digital transformation of selected business model components  
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Table B4: Digital Technology Categorization (Source: Schallmo, Williams, and 

Boardman, 2017) 

Digital Technology Categorization 

Digital Data The collection, processing and analysis of digitized data to facilitate 

and improve predictions and decisions. 

Automation The combination of classical AI technologies that enable autonomous 

work and self-organizing systems. This reduces error rates, increases 

speed, and makes it possible to reduce operating costs 

Digital 

Customer 

Access 

Mobile internet enables direct access to the client, who in turn is 

provided with high transparency levels and new services. 

Networking Mobile or wired networking of the entire value-added chain of high 

broadband telecommunications allows the synchronization of supply 

chains, which leads to a reduction in production times and innovation 

cycles. 

 

 

Figure B6: Digital Radar (Source: Bouée and Schaible, 2015) 

h) In the BMI-R approach, digital technologies, which might have an impact on a 

business model component, are divided into four categories: digital data; 

automation; digital customer access; networking (Table B4; Figure B6). Do 

you agree with this categorisation? 

 Strongly agree  

 Agree   
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 Neither agree nor disagree 

 Disagree   

 Strongly disagree  

 

4. Business Model Layer 

Most participants felt the number of components to represent the business 

model as appropriate. Especially for the representation in a roadmap, participants 

described it as plausible due to its rather small number of components. Participants 

also noted that those four proposed components basically cover the general 

understanding of a business model. However, some participants mentioned the well-

known and popular business model canvas by Osterwalder and Pigneur (2010) to be 

represented in the roadmap. A missing component, which was suggested is the 

network view. Therefore, the four-box component business model is supplemented 

with a network component. The main components are further divided into sub-

components (e.g. customers, resources etc.).  
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Figure B7: Five-Box Business Model Framework 

a) Do you agree with the revised business model representation (Figure B7)? 

 Strongly agree  

 Agree   

 Neither agree nor disagree 

 Disagree   

 Strongly disagree  

 

b) Would you agree to include a network component to the business model 

representation? 

 Strongly agree  

 Agree   

 Neither agree nor disagree 
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 Disagree   

 Strongly disagree  

 

c) In order to represent the business model layer, which of the following 

framework do you rather suggest? 

 Five-Box Framework (as proposed above)  

 Business Model Canvas  

 

5. Activities Layer  

The proposed activities layer in the BMI-R was for some participants not clear 

enough in terms of the connection with the other layers. Some participants 

proposed instead of activities to label the last layer as categories. Concrete, 

participants see the bottom layer more as categories, where respective measures can 

be taken in. Therefore, I propose that activities can be grouped in categories which 

might be considered in order to innovate a business model (component), but concrete 

measure still need to be described in the roadmap and be formulated by the applying 

company. 

a) Do you agree with the proposition above? 

 Strongly agree  

 Agree   

 Neither agree nor disagree 
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 Disagree   

 Strongly disagree  

 

b) How useful are the predefined categories (i.e. content, structure, governance) 

for activity formulation? 

 Extremely useful   

 Very useful  

 Somewhat useful  

 Not so useful  

 Not at all useful 

 

c) Optional – Please provide your comments on the categories. 

 

 

6. Business Model Innovation Roadmap  

The proposed steps seem to find approval by most of the participants. However, it is 

also noted that it is close to any other proposed process approach. Slight 

modifications were suggested, i.e. incorporating another step or putting together two 

steps. Furthermore, participants highlighted the required iteration nature of the 

process steps, and also suggested to apply more agile methods. In addition, not all 

steps have to be done in a sequential way, leading to leave one out in the process. 
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Participants were also unsure how long and how much effort are required to complete 

each step. Therefore, participants advocate an agile approach, iterating as rapidly as 

possible to start with (as kind of a diagnostic in order to work out where further 

attention is required), to then scaling up the process as needed. I propose to break up 

the process in a “design phase” and a realization phase” (incorporating a new stage, 

i.e. implementation), and to give it an iterative and repeating nature, where not all 

steps have to be followed in each cycle. In addition, I propose a control “checkpoint” 

after each step, where the results from the previous stage are formulated and the 

respective measures mapped in the BMI-R (if required).  

a) The steps of the BMI-R must be agile and thus continuously/iterative repeated. 

 Strongly agree  

 Agree   

 Neither agree nor disagree 

 Disagree   

 Strongly disagree  
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Figure B8: Revised BMI-R Steps 

 

b) Do you agree with the revised BMI-R steps (Figure B8)? 

 Strongly agree  

 Agree   

 Neither agree nor disagree 

 Disagree   

 Strongly disagree  

 

c) Do you approve to incorporate some “checkpoint” stages in the BMI-R steps? 

 Strongly agree  

 Agree   

 Neither agree nor disagree 

 Disagree   

 Strongly disagree  
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Thank You 

Dear Participant, 

I would like to thank you once more for your participation and contribution in 

this Delphi study. We will get back soon to you with the last questionnaire. 

With my best wishes, 

Amaury-Alexandre Schaller 
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Appendix C 

Delphi Survey Questionnaire Round Three for the Business Model Innovation 

Roadmap 

Dear Participant, 

Welcome to the third round of the Delphi survey of the business model 

innovation roadmap (BMI-R) approach. First, I want to thank you for your 

contributions in the second round. Based on those, I developed the questionnaire for 

the third round. In this round, the questionnaire aims at concluding the survey. 

The third round will first present a brief summary of the results from the 

second round, followed by the questionnaire. In total there are only six questions 

(excluding the field of activity question) to be answered. Please return the completed 

questionnaire by January 27, 2020. This questionnaire is much shorter than the 

previous ones and will take only approximately 10 minutes. 

Your participation in this Delphi study is confidential and voluntary. 

Confidentially means that no information that can be directly linked to you will be 

shared with others or publicized. Voluntary means that you have full extend of your 

participation in this study. 

Your answers are automatically saved, use the back and forward buttons to go 

between pages. If you close the browser just click again on the invitation link to 

resume where you left off. Thank you again for your valuable efforts and we look 

forward to receiving your insights. 
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General Information 

What is your field of activity? 

 Roadmap/Roadmapping 

 Business Model/BMI  

 

Results of the Second Round 

The business model/BMI group makes up 58% of the total sample size with 11 

participants. Group two (roadmap/roadmapping) represents the smaller part of the 

sample, with eight participants, which makes 42 % of the total sample size. The 

results show that the two groups are in accordance regarding the different 

questions/statements, except for one (value network component). Overall, the revised 

BMI-R and steps were well perceived by all participants (Table C1). All propositions 

are on average assessed by the panelists above the theoretical mean (M) of 2.5.  

Participants consider a structured approach for the BMI process as useful (M = 

4.16). With a slightly fewer mean (M = 3.84), the integration of the BMI process into 

a roadmap is evaluated. The importance of the BMI-R approach for supporting and 

driving the BMI process is also measured above average (M = 3.79). 

The assessment of the external environment of a business model through the 

combination of various types of tools was highly recommended (M = 4.58). The 

proposition to integrate the tools in a toolkit to evaluate the initial situation of the 

business model was considered as relevant (M = 3.95). This toolkit also contains tools 
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to analyze the internal business and the digital technologies. With the highest mean 

(M = 4.63), participants agreed on the necessity to analyze the initial situation of the 

business before starting to map out the roadmap.  

Participant accord an above average relevance to digital technologies for BMI 

(M = 4.37). The participants consider that the connection between digital 

transformation and business model for firm success is positive (M = 3.95). Breaking it 

down, participants acknowledge a slightly different impact of digital technologies on 

the respective business model components. The highest impact was attributed to the 

value delivery (M = 4.53), followed by the value creation (M = 4.16), the value 

proposition (M = 4.11), the value network (M = 4.05), and finally the value capture 

(M = 3.89). 

Participants highly recommend having an agile and iterative approach (M = 

4.47) and agreed on to incorporate some “checkpoint” stages in between the 

respective process steps (M = 4.00). Overall, the revised steps for the BMI-R 

approach were well perceived (M = 3.89). 

The highest standard deviation (SD) and hence the lowest degree of agreement 

could be noted for the impact of digital technologies on the value capture component 

(SD = 0.937), and the usefulness of the predefined categories for the 'activities' layer 

(SD = 0.905). This means that the participants had the highest dispersions in the 

answers regarding those questions. The lowest standard deviation and thus the highest 

degree of consensus appears for the connection between digital transformation of the 

business model and firm success (SD = 0.405), the revised business model 

representation (SD = 0.419), and for the revised 'activities' layer (SD = 0.419).  
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The Mann-Whitney-U-test (T) analyses if the two separate sample groups 

show unanimity concerning their central tendency based on the median values. A 

value of the level of significance at or under (p) 0.05 represents disagreement between 

the two groups. As can been seen from the table above, almost all deviations range at 

absolute values over T = 0.05, except for the assessment of the value network 

component. 

Table C1: Descriptive Statistics of the Overall Dataset from the Second Round 

Question (Number Matches the Survey)   N Mean Std. 

Deviation 

Mann-

Whitney-U-

Test 

Q2: Structured approach for BMI 19 4.16 0.765 .690 

Q3: Usefulness of roadmap integration for BMI 19 3.84 0.602 .847 

Q4: Revised BMI-R approach for BMI  19 3.68 0.582 .569 

Q5: Relevance of the BMI-R for supporting/driving BMI 19 3.79 0.535 .156 

Q7: Toolkit to assess initial situation 19 3.95 0.848 .478 

Q9: Use of the proposed tools together 19 4.58 0.607 .922 

Q10: Initial situation analysis necessary 19 4.63 0.496 .961 

Q12: Relevance of digital technologies for BMI  19 4.37 0.761 .514 

Q13: Impact of digital technologies on business model 

components 

    

a) Value proposition 19 4.11 0.809 .203 

b) Value creation  19 4.16 0.688 .274 

c) Value delivery 19 4.53 0.612 .635 

d) Value capture  19 3.89 0.937 .269 

e) Value network  19 4.05 0.848 .050 

Q14: Connection between digital transformation and 

business model for firm success 

19 3.95 0.405 .603 

Q16: Categorization of digital technologies  19 3.74 0.806 .722 

Q17: Revised business model representation 19 4.21 0.419 .726 

Q18: Inclusion of a network component 19 3.89 0.809 .104 

Q20: Revised activity layer 19 3.79 0.419 .448 

Q21: Usefulness of the predefined categories 19 3.47 0.905 .377 

Q23: Agile and iterative steps for the BMI process 19 4.47 0.697 .574 

Q24: Revised BMI process steps 19 3.89 0.459 .416 

Q25: Incorporation of ‘Checkpoint’ stages in the BMI 

process 

19 4.00 0.745 .631 
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Questions for the Third Round 

In the first round, the last layer was not well perceived. Therefore, some 

modifications were proposed in the second round in order to reach consensus on this 

layer. Overall, the new suggestions for the bottom layer, were better accepted than the 

initial proposition (see figure C1). The panelist confirmed the revised 'activity' layer 

(M = 3.79) and see the predefined categories as useful (M = 3.47) (Figure C1). 

However, this layer found the least approbation and agreement between the 

participants (lowest mean values and highest standard deviations). Furthermore, the 

qualitative analysis revealed that some participants were still not comfortable with 

this layer, and that it needed some more adjustments. 

 

 

Figure C1: Response Distribution for Question 21 from the Second Round  
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1. Do you agree with the revised bottom layer (Table C2)? 

 Strongly agree  

 Agree   

 Disagree   

 Strongly disagree  

 

Table C2: Description of the Respective Components of the Layers 

BMI-R 

D
ig

it
a

l 
T

ec
h

n
o

lo
g

ie
s 

Top Layer 

Digital Data 
The collection, processing and analysis of digitized data to facilitate and 

improve predictions and decisions. 

Automation 

The combination of classical AI technologies that enable autonomous work 

and self-organizing systems. This reduces error rates, increases speed, and 

makes it possible to reduce operating costs 

Digital 

Customer 

Access 

Mobile internet enables direct access to the client, who in turn is provided 

with high transparency levels and new services. 

Networking 

Mobile or wired networking of the entire value-added chain of high 

broadband telecommunications allows the synchronization of supply chains, 

which leads to a reduction in production times and innovation cycles. 

B
u

si
n

es
s 

M
o

d
el

 

Middle Layer 

Value 

Proposition 

The value proposition represents the value comprised in the offer of the firm. 

It answers the key question of what value the company creates for not only 

customers but also partners. A successful value proposition must be superior 

to that of competitors and also fulfill customers' expectations to attain a 

sustainable competitive advantage. The value proposition should take into 

account the perspective of the customer and be able to resolve a problem in a 

specific situation. 

Value 

Creation 

Value creation incorporates all activities within an organization that are 

essential to create the value proposition. It describes the interaction among 

resources, capabilities, and processes in a firm and how these elements are 

aligned and designed to produce a satisfying outcome for the customer. Key 

resources might include people, technology, products, equipment, 

information, channels, the brand, and partnerships.  

Value 

Delivery 

Value delivery is concerned with how the value is delivered and to whom. It 

also describes the customer segments in which the company wants to capture 

value and the required channels. Value delivery is closely related to value 

creation and the value proposition, as the organization must ensure that the 

offer is delivered to the customer in the right way.  

Value 

Capture 

Value capture is about how the organization earns money. The value capture 

component breaks down into two other elements, revenue and costs. The 

revenue model describes the different revenue streams a company can build 
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on and thus how much money can be earned (price x volume). Volume can be 

thought of in terms of market size, purchase frequency, etc. The cost structure 

is directly influenced by the design of the value proposition and depends on 

how costs are allocated. Costs can include the cost of key assets, direct costs, 

indirect costs, and economics of scale. 

Value 

Network 

The value network is about the horizontal and vertical partnerships formed to 

enable the delivery of value to the customer. It is also associated with the 

platform and conditions for digital cooperation to meet strategic or operational 

objectives, which are often relevant when considering digitalization. 

R
es

o
u

rc
es

 

Bottom Layer 

Internal 
The resource layer helps to support the innovation of the business model, 

incorporating considerations such as capital, finance, skills, partnerships, and 

supply chain interactions. The layer underpins technological capabilities and 

the organizational requirements, identifying the internal and external 

resources that need to be in place to make innovation possible. 
External 

 

2. Does the BMI-R contain the right layers and components? 

 Strongly agree  

 Agree   

 Disagree   

 Strongly disagree 

 

3. Do you agree with the final revised BMI-R approach (Figure C3; Figure C4)? 

 Strongly agree  

 Agree   

 Disagree   

 Strongly disagree  
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4. Do you agree to use symbols in the BMI-R, which represents specific 

meanings (Figure C2)? 

 Strongly agree  

 Agree   

 Disagree   

 Strongly disagree  

 

 

Figure C2: Examples of Possible Symbols and Respective Meanings in a Roadmap



Figure C3: Revised and Final BMI-R after the Third Round 

4
43
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Figure C4: Revised and Final BMI-R Steps after the Third Round

4
44
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5. Do you agree to shape the bars in the roadmap differently and give them 

different colours to express different things (Figure C5)? 

 Strongly agree  

 Agree   

 Disagree   

 Strongly disagree  

 

 

Figure C5: Generic Technology Roadmap with Different Shapes and Colors for the 

Bars 

 

6. Who should be responsible for the roadmap? 

 Top Management 

 Middle Management 

 Lower Management 
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Feedback 

Kindly take a moment to share with me any feedback, learnings, insights or 

suggestions that have occurred to you during your participation in this Delphi survey 

about the BMI-R approach.  

 

Thank you 

Dear Participant,  

I would like to thank you once more for your participation and contribution in this 

Delphi study. This was the last round of the Delphi survey. As promised in the 

introduction of the first round, a donation of 10€ for each filled out questionnaire will 

be given to UNICEF Germany. In a next step, the BMI-R will be tested in a real life 

setting through an action research component project in a German SME, which 

operates as a logistic service provider for the ‘Deutsche Post’. 

 

With the best wishes, 

Amaury-Alexandre Schaller 
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Appendix D 

Interview Guideline for the Action Research Component Project 

During the interview notes are taken and transcribed afterwards. Interviewees 

will receive the transcript before the analysis, if requested. It is guaranteed that all 

interviewees will remain anonymous, and that all company-specific information will 

stay confidential. The interview follows the subsequent outline: 

• Personal introduction

• Process and time frame of the interview

• Content and objective of the doctoral dissertation

• Expectation to the interviewee

• Consent for audio recording and transcription of the interview

A. General Information

Organization: 

1. In what sector/industry is the organization operating?

2. What are the geographical regions you operate in?

3. What kind of innovation activities do you undergo?

Interviewee: 

4. What is your actual position and what are your functions in the company?

5. How many years have you been within the organization?

6. How is your experience in innovation?

7. What might affect your specific position in the company?
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B. Understanding the Courier Delivery Sector/Industry 

1. How would you describe your company’s role in the courier delivery sector? 

2. Who are the strongest competitors? Has it changed within the past years? 

3. What are the strength and weaknesses of your current business (model)? 

 

C. Business Model Innovation 

1. Why do you need a transformation of your business model? 

2. How do you think BMI can help you gain sustainable competitive advantage? 

 

D. External Environment and Digital Technologies 

1. Where do you inform yourself about new trends, ideas, and technologies, 

which might be of importance for your business (model)? 

2. What digital technologies might affect your current business (model)? Explain 

why. 

3. How do you ascertain those technologies? And how do you assess their 

importance? 

 

E. Business Model 

1. How would you describe the logic of your business (model)? 

2. How do you use the business model framework to represent your business? 

 

F. Resources 

1. What resources and capacities are required to transform your business? 
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2. What is required in order to change a business model component? What might 

be the action plan/activities? 

 

G. Business Model Innovation Roadmap  

1. How do you map/track your BMI process?  

2. What should an overall BMI approach incorporate?  

 

H.  Next Steps 

• Do you want a copy of the transcription? 

• Do you have general documents of the innovation projects? 

• Are you open for further input? 

 

Questions to consider (for the researcher) while doing the interview: 

• How did the interview go (was interviewee talkative, cooperative, nervous, well 

dressed or scruffy, etc.)? 

• Where did the interview took place? 

• Any other feelings about the interview (did it open up new avenues of interest)? 

• How was the setting (busy or quit, many or few other people in the vicinity, new 

or old building, use of computer)?  
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Appendix E 

Workshop for the Action Research Component Project - Postcompany 

 Development of the roadmap is based on the “fast-start” approach by Phaal, 

Farrukh, Mitchel, and Probert (2003). According to Phaal et al. (2001), the S-Plan 

method is a more general approach and suitable for strategy and policy applications. 

The workshop is destined to large groups (15-35 participants) of various stakeholders 

and usually takes 1-2 days (Phaal et al., 2007). The roadmap is designed before the 

workshops start and is part of the planning process. The aim in those workshops is 

then, as a group, to prioritize strategic issues as well as to develop and align 

innovation and research strategies in order to set a strategic direction (Phaal et al. 

2007). The intent of this approach is a “fast-start” to roadmap development, providing 

an opportunity for the company to evaluate the progression of the development, 

before investing to much resources and efforts. Phaal et al. (2007) define six steps for 

the S-Plan roadmapping development process (Figure E1): 

1. Planning: The person in charge define the focus, the aim, the architecture, the 

workshop agenda, the participants, the logistics and the necessary preparation  

2. Workshop stage (a): Participants develop the strategic landscape. Using a 

roadmap template, presentations, and brainstorming activities are 

accomplished.  

3. Workshop stage (b): The central aspect is the identification and prioritization of 

strategic opportunities. The “strategic landscape” is used as a resource and as a 

vehicle to give a certain context. 
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4. Workshop stage (c): Priority opportunities are examined in more detail by small 

groups in parallel. As a result, ‘first-cut’ roadmaps are proposed and discussed 

within the whole group.  

5. Workshop stage (d): The aim of the next step is to assess the opportunities and 

learning points and to define the future direction and next steps. The researcher 

presented the final BMI-R approach. 

6. Review: Progress after the workshops is assessed to evaluate if the learning 

points are implemented and the agreed-upon way forward maintained.  

 

 

Figure E1: S-Plan Roadmapping Development Process 

 

It is worth mentioning that the S-Plan approach should be seen as a base for 

the development of a roadmap and thereby has to be customized to the specific 

environment and circumstances of the organization applying it. The colors in the 

agenda below (Table E1) represent the roadmap workshop development stage 

according to the S-Plan.
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Table E1: Detailed Workshop Agenda 

Time Topic Presenter Who Content/Guiding Questions Presentation 

Technique 

Tool/Methods 

Day 1 

 BMI-R 

development 

Schaller  • BMI-R approach developed prior workshop  • Word • S-Plan approach 

planning stage 

1:00 Introduction Schaller  • Introduction of participants 

• Objective of the study 

• Powerpoint  

 

• Metaplan BMI-R 

1:15 Overview 

business model 

 

Overview 

roadmap 

Schaller  • Business model framework (canvas) and business model 

representation from Delphi validation 

• One Example business model 

• What is a roadmap → briefly explain 

• Show generic roadmap and 2 Examples 

• Powerpoint  

 

• Business model 

Framework 

 

1:30 Company’s 

business model 

 Partici-

pants 
• Represent company business model 

• BM component/sub-layer in own color (match later in BMI-R) 

• Presentation and consensus of final company business model 

• Statty 

• Metaplan 

busienss 

model 

• Business model 

from Delphi 

validation 

 

Break 

4
5
2
 



 
 

453 
 

Time Topic Presenter Who Content/Guiding Questions Presentation 

Technique 

Tool/Methods 

2:00 BMI Schaller  

 

 

 

• What is innovation?  

• Examples for definition innovation 

• What is BMI? -> 3 phrases (keep it short) 

• Examples for BMI (disruptive) -> 2 examples 

• Powerpoint n/a 

2:15 BMI-R approach Schaller Partici-

pants 
• Present briefly the BMI-R approach for BMI  

• Assess initial situation  

• Powerpoint • BMI-R  

• Different tools 

2:45 BMI-R for 

company I 

 

 

 

 

 

 

 

Partici-

pants 
• Collecting digital technologies to current company (How may 

digital technologies influence our current business model)   

o Give own ideas of possible digital technologies 

(What about digital technologies xyz) 

o Voting of digital technologies 

o Mapping digital technologies in approach to time 

dimensions 

• Link digital technologies to business model component (Which 

of these impact your current business model components?) 

o Moderated discussion then directly in BMI-R, each 

digital technology to component with question mark 

(use arrows to connect) 

o Develop ideas for affected components (filling the 

question marks) 

• Statty 

• Sticking points 

• Flipchart 

• Collect on 

cards/statty 

• Brainstorming 

• Morphological box 

Day 2 

4
5
3
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Time Topic Presenter Who Content/Guiding Questions Presentation 

Technique 

Tool/Methods 

1:00 BMI-R for 

company II 

Schaller  • Mapping resources to business model component(s) (What can 

we do to match the business model components to the digital 

technologies) 

o List all new components and then ask how 

o Participants fill-out close and then reads them aloud 

before the group  

o Resources on cards/statty then add to the BMI-R 

(What resources are required when?)  

• Metaplan 

BMI-R 

• Cards/statty 

• Flipchart  

• 6-3-5 (creative 

process) 

• Cloze (filled-in in 

advance), add 

examples 

1:30 Collect the 

results 

Schaller   • Make sure that the results are all collected and added to the 

BMI-R template 

• Flipchart 

• Powerpoint 

• BMI-R template 

Break 

2:00 BMI-R relevance  Partici-
pants 

• Hand out the questionnaire • Word  • Paper based 

questionnaire 

2:15 Approach 
evaluation 

 Partici-
pants 

Guiding Questions:  

• Have you used so far specific frameworks for the design of the 

business model? 

• How do you value a structured approach for BMI?  

• What do you think of the proposed BMI-R? Can it be useful and 

beneficial in practice?  

• Are the outcomes satisfying for you? 

• How would you implement the new BMI approach?  

• Audio 

recording 

device (was 

not allowed) 

• Notes 

• Group discussion 

4
5
4
 



 
 

455 
 

Time Topic Presenter Who Content/Guiding Questions Presentation 

Technique 

Tool/Methods 

2:45 BMI-R approach  Schaller  • Presentation of the final results • Powerpoint • BMI-R template 

3:00 Review  Schaller  • Review learning  

• Review action and direction  

• Word • S-Plan review stage 

END 

 

 

 

 

 

 

 

4
5
5
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Appendix F 

Postcompany’s Business Model Innovation Roadmap 

4
5
6
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