
M
A

S
T

E
R

 T
H
ESIS

Master's Programme in International Marketing and Strategic Management

Understand Complexity or Keep Fishing in the
Dark

Generating Revenues as an International New
Venture in the German Medtech Industry

Sebastien Bollue, Johannes Wackerbarth

Business and Economics

Halmstad 2016-05-20



  Acknowledgements 

  I 

Acknowledgements 

First of all, we would like to thank our supervisor at Halmstad University in Sweden, Hélène 

Laurell, for her support and guidance throughout this Master’s thesis process. Further, our 

deepest appreciation is directed to Patrik Byhmer, CEO and Founder of Redsense Medical, 

with whom we were able to work closely together for our case study. We also want to express 

our gratitude to the German medtech industry stakeholders and experts that took the time to 

share their inspiring insights with us, which allowed us to build a compelling case in the 

field of international entrepreneurship. A special thank you goes out to our seminar group 

for their valuable contributions during the opposition seminars and their support. Finally, we 

would like to thank our parents for the opportunity of studying abroad, and our friends Bobo, 

Cami, Chico, Fiffi, Ibo, Jogi, Klotti, Michi, Nezzy, and Tobi for the support throughout our 

thesis writing process. 

 



  Abstract 

  II 

Abstract 

International new ventures operate on international level at, or shortly after, their inception. 

However, many fail to generate revenues due to market complexity and lacking adaptation 

of the business model to the market. For outsiders, foreign markets are often difficult to 

understand, which is especially the case in highly regulated markets. The purpose of the 

study is to examine the role of market complexity in the internationalization process of an 

international new venture, and how to overcome such complexity to generate revenues 

through business model innovation. A single case study and qualitative interviewing has 

been used to examine market complexity in a particularly difficult market, the German 

medtech industry. A theoretical framework displaying the research assumption was created; 

that by understanding the complexity in a market, the entrepreneur can adapt the business 

model appropriately and generate revenues. To create an understanding of a complexity in 

the market, two theoretical models were constructed with different dimensions. The study 

shows that particular dimensions of market complexity were perceived more relevant than 

others. In this study, experience in the targeted market and knowledge of the local language 

were identified as the most important factors in overcoming market complexity. Further 

complexity factors were also identified, yet these may be greatly related to specific sectors 

and differ between industries, products, customers, and countries. Subsequently, a revised 

model for market complexity dimensions was constructed. This study focuses on the busi-

ness model dimension of revenue streams. However, other dimensions of business model 

should also be considered in the internationalization process of INVs. 

It can be concluded that difficult markets can be made more understandable through analyz-

ing the complexity dimensions, and revenues can be generated through business model in-

novation. 
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1 Introduction 

This first chapter introduces the research topic and gives an insight in the theoretical back-

ground of international entrepreneurship, followed by exploring market complexity and gen-

erating revenues through business model innovation. Finally a problem discussion and a re-

search purpose underline the relevance and added value of this dissertation, leading to the 

research questions and its delimitation. The section ends with the outline of the research.  

1.1 Background 

Globalization is a phenomenon that affects everyday life and is of increasing importance, as 

countries are more and more globally connected (Inozemtsev, 2008). This issue has also 

influenced the business world as firms started to take part in this global integration, and thus 

globalization became a key concept for the theory and the practice of business (Cuterela, 

2012; Knight, & Cavusgil, 2004). 

Theory as to why companies internationalize is still incomplete (Bouncken, Muench, & 

Kraus, 2015) and the intentions for internationalization can vary between firms and their 

related industries. The main argument for firms to expand their business to a foreign market 

is because there are limited opportunities for growth and increased competition in the do-

mestic market (Johanson, Blomstermo, & Pahlberg, 2002). The trend for companies to act 

international and thereby create hypercompetition (D'Aveni & Gunther 1994; Hermelo & 

Vassolo, 2010) has increased the pressure for small firms to join the international market 

(Knight & Cavusgil, 2004). As many small firms are acting in niche markets, which are often 

limited in their home country, the exploration of market potential abroad is their only chance 

to generate growth (Almor, 2013; Moen, 2002). 

More recent scholars found out that certain firms tend to act international from their incep-

tion. In theoretical research, such firms are referred to as international new ventures or born-

globals (Acedo & Jones, 2007; Aspelund & Moen, 2012; Aspelund, Madsen, and Moen, 

2007; Knight & Cavusgil, 1996, 2004; Madsen & Servais, 1997; Oviatt & McDougall, 1994, 

1995, 1997; Welch & Luostarinen, 1988). Such firms can be defined as businesses that seek 

to maintain competitive advantage from sales abroad and the allocation of resources in sev-

eral countries from, or shortly after, their foundation. (Bell & McNaugton, 2000; Oviatt & 

McDougall, 1994). 

When entrepreneurial firms approach foreign markets they establish their business in an un-

familiar environment. Such issues are described by Johanson and Vahlne (2009) as the lia-

bilities of outsidership. From an outsider perspective, this can also be understood as the 

complexity of a market, which is defined by Crichton and Edgar (1995) as “the ease or dif-

ficulty with which elements of an operational environment can be identified” (p.12). A high 
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degree of market complexity entails multiple parties involved in the product distribution and 

constantly evolving marketing and product development plans (Wong, Lai, & Bernroider, 

2015). Complexity itself was developed out of the chaos theory and was extended by math-

ematicians in the last centuries. The term market complexity is widely seen as a crucial dis-

ruption of a firm's operational effectiveness and demands for a well-developed strategy (Kel-

ler, Slocum, & Susman, 1974). Companies therefore need to increase their complexity han-

dling capabilities; handling changes in market environments and the complexity that comes 

with these changes. To develop new complexity handling capabilities, firms have to integrate 

new knowledge and build on existing abilities for new situations (Brunnermeier & Oehmke, 

2009). Already Porter (1980) argued that building up a clear picture of the industry environ-

ment and linking the strategy explicitly to that environment is vital in the strategy evaluation 

for a market. Thus, strategies should be adapted as the environment changes. To frame the 

complexity of the market, the involved and relevant dimensions and elements have to be 

identified. 

For the entrepreneurial firm, Rask (2014) emphasizes the necessity of evolving the strategy 

for fitting the local market conditions. Furthermore, Rask (2014) brings up the topic of busi-

ness model innovation as the process of adapting the company's way of doing business. The 

term business model has evolved over the last decades, as it was initially used in relation to 

the growing software and internet industry in the 70’s (Amit & Zott, 2011). As a result of an 

increased attraction, several models about business models were developed (Wirtz, 2013). 

According to Osterwalder and Pigneur (2013), business models can be defined as “a descrip-

tion of the value a company offers [...] and the architecture [...] for creating, marketing and 

delivering this value and relationship capital in order to generate profitable and robust reve-

nue streams” (Osterwalder & Pigneur, 2013, p. 30). 

Value capturing was found to be especially important in the early phase of a company’s 

establishment (Teece, 2010). For the company, the captured value represents the generated 

revenues. Moreover, generating revenue, and thereby value for the company, is seen as es-

sential for being able to grow (Wirtz, Kimes, Theng, & Patterson, 2003). 

How to actually bring a product to the market and generate revenues is not extensively cov-

ered in the literature (Gans & Persson, 2013; Haeussler, 2011; Koskinen & Vanharanta, 

2002; Walsh, 2012). However the importance of revenues seem to have a crucial importance 

in the early internationalization phase and should therefore be emphasized on (Teece, 1986; 

Ecarla, Possnert, & Svensson, 2008). 

1.2 Problem Discussion 

Improved telecommunication and transportation are setting the base for the possibility to 

send goods, services and information around the world and thereby making it easier for com-

panies nowadays to join the global business (Oviatt & McDougall, 1994). Traditionally com-

panies tend to prospect countries that are geographically close and that have a similar market 
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structure and culture (Johanson & Vahlne, 1977). However, recent literature discusses the 

so-called international new ventures (INV), which tend to internationalize at an earlier stage 

to cater to a broader audience than their limited home markets (Oviatt & McDougall, 1994). 

INVs are often newly founded companies in high-technology industries that internationalize 

at, or shortly after, their inception. Yet, theory about INVs lacks to see why it is not possible 

to be quick, early and broad in multiple markets. 

As a possible reason, Johanson and Vahlne (2009) identified the liabilities of foreignness 

and outsidership, which represent, according to the authors, a lack of market knowledge and 

insights. According to Eriksson, Johanson, Majkgaård, and Sharma (1997) this circumstance 

slows down the process of internationalization, yet the argumentation why this happens and 

how it can be solved is missing. 

Rask (2014) tries to solve this and argues that internationalizing firms have to adapt their 

business model to fit the local market conditions, but Onetti, Zucchella, Jones, and McDou-

gall-Covin (2012) mention that recent business model theory is lacking to include geograph-

ical factors related to the local environment. That is why markets cannot be assumed homog-

enous and more heterogeneous markets may inhibit successful market entrance for the INV. 

In complex markets, revenues are seen as very critical for the survival of the company (Col-

lico Savio, 2001; Teece, 2010) and Ecarla et al. (2008) argue that many companies do not 

consider implementing revenue streams until a later stage in the internationalization process. 

Hence, many companies fail in generating revenues abroad because markets are different 

and create different complexities, for which a standard business model does not work. Hence 

strategies should be tailored to each specific market through business model innovation (Al-

baum, Duer, & Strandskov, 2005; Rask, 2014; Zott & Amit, 2008). The problem at hand is 

that markets differ from each other and thereby might be perceived as complex. Without 

understanding what makes a market complex, entrepreneurs cannot know how to adapt their 

strategy, and thus continue failing. With a related framework for recognizing market com-

plexity, entrepreneurs can address the problem at hand and modify their business model in 

order to generate revenues. 

1.3 Purpose 

The purpose of this study is to examine the role of market complexity in generating revenues 

when internationalizing to the German medtech industry. 

1.4 Research Questions 

In order to better understand the goal of this research, the following research questions have 

been developed to complement the purpose of the study. 
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RQ1: How can internationalizing INVs frame the complexity of a market? 

RQ2: How is business model innovation important to INVs to overcome market 

complexity when internationalizing? 

1.5 Delimitations 

It is important to highlight the boundaries of this research. This study examines the role of 

market complexity in generating revenues when internationalizing. The research will study 

how an INV can frame complexity in order to understand the market better, and not the effect 

market complexity has on the profitability of a company. This research concentrates on an 

INV and will not look at companies following the traditional internationalization method. 

In business models, the study focuses on the business model canvas dimension of revenue 

streams. Further dimensions will not be considered in the research. The reason to focus on 

generating revenue is because reimbursement is one of the prevalent problems for interna-

tionalizing medtech INVs. 

In addition, the availability of resources for the INV will also be disregarded. 

1.6 Thesis Outline 

The outline is a description of how the research is structured and of the content of its chap-

ters. In numerical order, as shown in Figure 1 the chapters are Introduction, Literature Re-

view, Methodology, Empirical Framework, Analysis, and Conclusion. The introduction pro-

vides a brief insight into the theoretical topics that lay the foundation of this study, as well 

as a problem discussion, research purpose and questions, and the research delimitations. In 

the literature review the introduced theoretical topics, international entrepreneurship, market 

complexity, business model innovation, and the generating of revenues, are enlarged. Their 

interrelation is described through a created model displaying the research assumption, in the 

theoretical framework. Further, the methodology of the report is lined out, including the 

context, purpose, approach, strategy, and the data collection, mode of analysis, interview 

guide, literary sources, and quality standards. All collected data are described in the empiri-

cal framework, with summaries of the conducted interviews. Following, these data are ex-

amined in the analysis, and summed up in the conclusion. The conclusion also contains lim-

itations and suggestions further research. 
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Figure 1: Thesis Outline 
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2 Literature Review 

Chapter 2 starts by putting the research setting in context, namely international entrepreneur-

ship. Background literature and theories that show awareness and an understanding of the 

latest thinking are required to sustain the research question.  This study’s setting is founded 

on the principles of entrepreneurship, internationalization, and international new ventures 

(INV). The chapter then lays out the fundamental theories and defines its core topics of 

market complexity, and business model innovation. Further, underlying topics as the com-

plex adaptive system (CAS) framework, business model innovation, and the role of revenue 

streams are highlighted. Each topic is also explored in relation to international entrepreneur-

ship and a model displaying the research assumption is constructed.  

2.1 International Entrepreneurship 

First introduced by Morrow (1988), international entrepreneurship accentuated new devel-

opment in technology that seemed to make foreign markets appear more accessible for new 

businesses (Oviatt and McDougall, 2005). This chapter will briefly explore entrepreneur-

ship, internationalization, and the phenomenon of international new ventures, or born glob-

als. 

2.1.1 Entrepreneurship 

The term entrepreneur comes “from French, from entreprendre 'undertake’“(Oxford diction-

aries). The first academic use of entrepreneur believes to be by Richard Cantillon, in his 

book Essai in 1755, who added the factor of risk and described entrepreneur as one under-

taking a business venture without the guarantee of success (Hebert & Link, 2006). Schum-

peter (1928, 1934) switched the emphasis from risk taking and defined entrepreneur the way 

many still do today, as one who creates opportunities from innovative combinations (Hebert 

& Link, 2006; Howorth, Tempest, & Coupland, 2005). 

Drucker (2002) follows Schumpeter’s theory on entrepreneurs as innovators, and argues that 

besides having an innovation, hard work is required to make an ingenious idea happen. He 

believes that innovation is a function of entrepreneurship which requires continuous analyz-

ing of opportunities. Further, taking the risk and pursuing the opportunity is what makes an 

entrepreneur (Stevenson & Gumpert, 1985; Jobs & Ford, 2012) 
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2.1.2 Internationalization 

The concept of internationalization has been around for a long time now and has become a 

leading area within international business research (Welch & Welch, 2009). No general def-

inition of internationalization has been established thus far (Ghannad, 2013). One definition 

sees internationalization as a process in which firms gradually increase their involvement in 

international operations (Johanson & Vahlne, 1977; Schweizer, Vahlne, & Johanson, 2010; 

Welch & Luostarinen, 1988). Further, Bisson, Stephenson, and Viguerie (2010) describe the 

term as symbolizing an integrated network of countries that enables companies to take ad-

vantage of and benefit from moving across these countries. 

2.1.2.1 The Traditional View 

A combination of factors motivates entrepreneurs to grow and internationalize. Czinkota, 

Ronkainen, and Ortiz-Buonafina (2004) like to list these factors as proactive and reactive 

motivators. Such proactive motivators, in other words pull factors, include profit or techno-

logical advantage, economies of scale, and tax benefits, and so on. Reactive motivators on 

the other hand, or push factors, include competitive pressure, declining domestic sales, over-

production, and so on. 

One internationalization theory is by Johanson and Vahlne (1977, 1990, & 2009) the process 

theory of internationalization, following the Uppsala Model (Johanson & Wiedersheim-

Paul, 1975; Johanson & Vahlne, 1977). The process theory explains internationalization in 

developmental stages based on prior market knowledge and experience. Thus, it is an incre-

mental process in which a company can devote more resources to cross-border activities, the 

more experience it gains in the foreign market (Autio, Sapienza, & Almeida, 2000; Sapienza, 

Autio, George, & Zahra, 2006). Internationalizing to new markets presents uncertainty and 

risk, which triggers the need for adaptation and learning.  

Previous research has shown that a prominent factor in a company’s growth is the entrepre-

neur’s willingness to grow (Cassar, 2004; Czinkota, et al., 2004; Davidsson, 1991). How-

ever, another internationalization theory, the new venture framework (Oviatt and McDou-

gall, 1994) looks further than the process theory and studied why certain companies interna-

tionalized at, or shortly after, their inception. This strategy is more entrepreneurial and pro-

active, and focuses more on the individual skills of the management than on the firm’s prior 

actions (Sapienza, et al., 2006). With the emergence of global technology markets, firms 

with unique knowledge cater to a world-wide market, and with the ability to react quickly 

they start gaining competitive advantage over the stereotypical large multinational corpora-

tions (Oviatt and McDougall, 1995, 1997; Onetti, et al., 2012). Such company that operates 

on a global scale straight from, or shortly after, the foundation of the company is referred to 

as an international new venture or born global (Bouncken, et al., 2015). 
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2.1.3 The International New Venture 

The term international new venture was first introduced by Oviatt and McDougall (1994) 

who are believed to have made the first substantial academic contributions to the field. Sub-

sequently, the term has been adopted by various researchers including Acedo and Jones 

(2007); Aspelund, et al. (2007); Knight and Cavusgil (1996, 2004); Madsen and Servais 

(1997); and more. Other researcher made use of synonyms in their research of the same 

phenomenon; Born-globals (Aspelund & Moen, 2012; Knight, 1997, 2002; Moen, 2002; 

Rennie, 1993; Welch & Luostarinen, 1988), Global start-ups (Oviatt & McDougall, 1995), 

Instant Internationals (Fillis, 2001), etc. For the purpose of this study, Oviatt and McDou-

gall’s original definition will be used in which they define an INV as a business organization 

that uses resources in multiple countries right from the start, in order to obtain a notable 

competitive advantage (Oviatt & McDougall, 1994). 

The main characteristic of an INV is the speed with which they go abroad (Acedo & Jones, 

2007). Specifically to the Medtech industry, Laurell (2015) explores three factors that play 

a role in the internationalization process of INVs: speed, scale, and scope. Speed refers to 

the early internationalization of the new venture, scale concerns the intensity or in other 

words the percentage of foreign sales, and scope entails the extent of operations or in other 

words the amount of continents or countries in which the INV operates, and thus the focus 

lies on the internationalization speed of an INV and its commercialization process (Acedo 

and Jones 2007; Cesinger et al., 2012; Kuivalainen, Saarenketo, & Puumalainen, 2012; Lau-

rell, 2015). 

Multiple reasons may require new ventures to operate on a global scale from inception. De-

mand has become increasingly global and specific opportunities are identified in multiple 

markets all over the world (Johnson, 2001). In some cases worldwide sales may be necessary 

to balance out research and development costs; yet foreign financing could be an attractive 

pull factor (Oviatt & McDougall, 1995). INVs tend to target a narrower segment that might 

be spread globally (Aspelund & Moen, 2012). Niche markets are one reason that pushes 

small technology-oriented companies into several markets from inception to be competitive 

(Bouncken et al., 2015; Hewerdine and Welch, 2013; Moen, 2002). However, with the con-

stant development of new digital technologies, new communication possibilities, and low 

transportation costs, business operations on a global level have become much more accessi-

ble (Oviatt & McDougall, 1994). 

Some other characteristics of INVs include the founder’s global vision right from the start, 

a possession of unique knowledge, strong international business networks, and the desire to 

become an international market leader (Johnson, 2001; Oviatt & McDougall, 1995, 2005). 

INVs are usually closely coordinated by managers with prior international experience, who 

exploit new technology or marketing techniques to be able to offer a product with a substan-

tial added value (Oviatt & McDougall, 1995). Sapienza et al. (2006) argue that experience 
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from international market activities leads to knowledge. Further, previous international ex-

perience from a company’s managers may positively affect internationalization results as it 

partially substitute the lack of organizational experience (Sapienza et al., 2006) 

This lack of experience could be the reason why failure rates might be higher for interna-

tional new ventures in comparison to companies that follow the more traditional internation-

alizing approach (Autio et al., 2000; Mudambi & Zahra, 2007; Sapienza et al., 2006). How-

ever, even though early internationalizing companies have the significant liability of new-

ness, they are more likely to grow more rapidly due to the learning advantages of this new-

ness in new environments; thus early internationalization may increase the probability of 

failure, yet at the same time also increases the prospects of significant and rapid growth 

(Autio et al., 2000; Sapienza et al., 2006). INV founders must therefore contemplate whether 

operating on a global scale right from the start, or operating domestically and international-

izing later, will result more successfully (Oviatt & McDougall, 1994). 

The difficulties of INVs, in their approach to spread their activities to foreign markets, are 

also described as the liabilities of foreignness and outsidership (Johanson & Vahlne, 2009). 

These concepts of foreignness and outsidership, from Johanson and Vahlne (2009), root in 

the assumption that companies from foreign countries lacking the relevant networks face 

uncertainty. This derives from the fact that a larger psychic distance to the home country 

will lead to difficulties in establishing relationships within a market (ibid). Eriksson, et al. 

(1997) additionally found that a lack of market knowledge slows down the internationaliza-

tion process. The liabilities of outsidership and foreignness may make it more difficult for 

INVs to become an insider. And being an outsider makes it impossible to develop a business 

according to Johanson and Vahlne (2009). 

2.2 Market Complexity 

When questioning why INVs cannot spread their activities as fast and broad, as described in 

recent INV theories,  it has to be asked why this is the case. Regarding the market analysis 

done by international entrepreneurs, the investigated theories about INVs are only partly 

covering the perspective of how INVs struggle in entering new markets (Gabrielsson & Ga-

brielsson, 2009; Mudambi & Zahra, 2007). The approach of referring the difficulties to the 

concepts of foreignness and outsidership lead to the assumption that INVs face a varied 

amount of obstacles when entering new markets. Schulze, Prandelli, Salonen, & Van Alstyne 

(2007) define the organization’s relation to its business environment as market complexity. 

Therefore, in this chapter, the origin of complexity, its definition, the dimensions of market 

complexity, and a model of how to use theory to explain the complexity of a market are 

presented.  
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2.2.1 Origin and Definition of Complexity Theory 

For understanding how and why a market can be seen as complex, complexity as a term 

itself has to be comprehended. Complex theory developed out of chaos theory in an attempt 

to find structure in natural phenomena. Scientists wonder about finding complexity, even in 

extremely simple systems (Lansing, 2003). Complexity theory is rooted in the chaos theory, 

of which development started in the 19th century. The progenitor of the chaos theory is the 

French mathematician Henri Poincare, who investigated the stability of the solar system 

around 1898. Since then, chaos theory had its impact on many fields of research like biology, 

physics, economics, engineering, and philosophy. (Robertson & Combs, 2014)  

In the 20th century, two streams of chaos theories were developed: the deterministic and the 

non-deterministic view. The deterministic stream states that the future can be calculated or 

predicted from the given initial conditions. In other words, from chaotic motion, which is 

initiated by non-linear systems and their dynamical laws, the evolution of the system from 

the knowledge of their prior history is uniquely defined. (Schuster & Just, 2006) 

In contradiction, nondeterministic systems, also called non predictable (Werndl, 2009) or 

non-linear (Beyerchen, 1992) systems, have been the center of interest in research. Non-

deterministic chaos theory states that dynamic systems are influenced by random factors and 

their outcome cannot be predicted; while each input can cause another output (Werndl, 

2009). In another research Beyerchen (1988) discovered that unpredictability, instability, 

irregularity, and inconsistency lead to the appearance of complexity. However, even nowa-

days, researchers agree that there is no agreement about what complexity is (Vidal & 

Bocquet, 2007). According to Antunes and Gonzales (2015) at least a characterization of 

complexity and its attributes is possible. Thus, complexity is a structure that consists of in-

terrelated pieces which are embedded in a dynamic network of interactions (Baccarini, 1996; 

Mitchell, 2009). Gordon and Curlee (2011) indicate that “complexity theory states that crit-

ically interacting components self-organize to form potentially evolving structures exhibit-

ing a hierarchy of emergent system properties”(p. 419). 

For the purpose of this research, the non-deterministic view can be used to describe a market, 

as many factors in the market cannot be controlled and each input can cause another out-

come. Hence, the presented definition of complexity as a structure that is interrelated in a 

dynamic network will be applied to the analysis of market complexity.  

2.2.2 Dimensions of Market Complexity 

The term market is a construct that has been widely researched and discussed over the last 

decades (Araujo, Finch, & Kjellberg, 2010; Geiger, Kjellberg, & Spencer, 2012; Granovet-

ter, 1985; Kotler, 1969) and its understanding varies between the researchers.  

The market itself is defined as a real or virtual place, where demand and supply meet for the 

exchange of goods, services, or information (Oxford dictionaries). For INVs, each country 
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represents a market where they can offer their goods and services, and each market gives the 

INVs new opportunities to generate revenue. However, these markets might be different in 

their structure from country to country. To understand the complexity in each market, it has 

to be defined what the relevant dimensions are. 

One definition of market complexity states that the complexity is determined by an organi-

zation’s relation to the business environment, the amount of organizations involved, the cus-

tomers, and the frequency of changes in the market (Schulze et al., 2007; Shanks, Jagielska, 

& Jayaganesh, 2009). Hence, the environment which the organization is embedded in is an 

important factor which includes also other entities like other companies or customers. There-

fore, their interrelation creates a frequency of changes. The amount of actors is a factor that 

is also described by Sutcliffe and Huber (1998), which determines the relevant attributes that 

describe market complexity as the number of different interacting organizations throughout 

the marketing process. Furthermore, they mention the number of products offered the num-

ber of different customers, and the frequency of required adaptation to market change in 

order to stay competitive, as dimensions that can lead to a certain level of complexity. As an 

additional factor, Brunnermeier and Oehmke (2009), argue that complexity can be reduced 

if the right information is available. The factor availability of the relevant information was 

already discussed by Johanson and Vahlne (2009) as they found knowledge as “fundamental 

to a firm’s internationalization” (p.1415). They argue that the required information can be 

gained through networks, and that the gaining of knowledge is embedded in the business 

activities rather than a separate activity. Therefore, to get a proper understanding of the mar-

ket, the necessary information has to be found (Kogut, 2000). 

Governmental transparency has gotten increasing attention during the last two decades and 

the information legislation in many countries has improved (Roberts, 2012). Data.gov in the 

United States is one place to find examples of such diverse transparency initiatives. Never-

theless, accessibility of information is not always guaranteed (Meijer, 2013). Therefore, the 

transparency of the market can also be considered as an influencing factor on the complexity 

of a market. Figure 2 sums up the theoretical dimensions that determine market complexity. 
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Figure 2: The Dimensions of Market Complexity, own creation 

2.3 Foreign Markets as Complex Adaptive Systems 

According to Gordon and Curlee (2011) “complexity theory states that critically interacting 

components self-organize to form potentially evolving structures exhibiting a hierarchy of 

emergent system properties” (p. 419). 

After the determination of the dimensions which influence the complexity of the market (See 

Figure 2), the interrelationship between these dimensions is analyzed.  

2.3.1 Complex Adaptive Systems (CAS) 

In 1995, Holland developed an abstract model which tries to show how components in a 

system adapt and evolve during their interaction. This model of complex adaptive systems 

(CAS) can be used interdisciplinary in the natural and social sciences (Lansing, 2003). The 

CAS model can be applied for many problem areas and Holland (2006) himself argued that 

the CAS model can also be used in the context of analyzing and understanding markets.  

The CAS model consists of four major features, as seen in Figure 3. The first described 

feature of the CAS model is parallelism. According to Holland (1995), the first feature of a 

complex adaptive system contains a large number of agents that simultaneously send and 

receive signals and thereby interact. The interactions have to be coordinated to make the 

system function. 
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Second, Holland (1995) identified the interrelations of the agents as the conditional action. 

The second feature describes that the agent’s actions within the complex adaptive system are 

triggered by the signals they receive. The received signals are triggering so-called “if” and 

“then” reaction structures from the agent. The reaction of the agent to certain signals is then 

triggering reactions of other agents. The simultaneous sending and receiving of signals im-

plies that the agents are flexible and have a repertoire of skills 

Modularity is the third recognized feature. This feature of the complex adaptive system im-

plies that the agents have a bundle of subroutines that they can combine to execute a se-

quence of subroutines, as a reaction to the situation. With the possibility of combining sub-

routines, the agent is able to create an answer to a new situation. 

As the fourth feature, the adaption and evolution was defined by Holland (1995) to describe 

how adaptive systems can change and evolve over time. Therefore the last feature deals with 

the change of the agents over a period of time. Thereby the adaptations tend to be improve-

ments of performance rather than random alteration. 

 
Figure 3: Four Dimensions of Complex Adaptive Systems, own creation 

These four attributes of the CAS model can be applied to explain the market of a foreign 

country in the context of international entrepreneurship by relating each of the features to 

their respective element in the market (See chapter 2.2.3). 

2.3.2 Complexity Features of a Foreign Market 

With the developed market complexity framework, foreign markets can be analyzed by iden-

tifying the relevant dimensions and reviewing their interrelationships. For relating the cho-

sen frameworks to the context of foreign markets, which are targeted by internationalizing 

new ventures, the four features in Figure 3, as explained by Holland (1995), have to be linked 

to the relevant components in the context of international markets. 

The different agents from the parallelism in the CAS model are represented by all involved 

entities in the market. Kivits (2011) describes entities in a market context as “persons, 

groups, neighborhoods, organizations, institutions, societies and even natural environments” 
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(p. 320). These also called stakeholders can potentially influence or be influenced by the 

company, and therefore claim to have a “stake” (Agle, Mitchell, & Sonnenfeld, 1999). 

Therefore the counterpart for the agents in the CAS can be interpreted as the stakeholders 

that are active in the foreign market. For the entrepreneur it is important to know about the 

involved stakeholder and theirs roles. After identifying the stakeholders or agents within the 

foreign market, it has to be clarified how these stakeholders are interrelated and how they 

communicate. 

The from Holland (1995) described signals as the conditional actions in the CAS model that 

trigger actions from other entities, can be seen as transactions and actions taking place in the 

market. Markets are understood as a virtual places where “interactions and relations are ne-

gotiated and finalized” (p. 31), or can also be seen as a construct of relations, interactions, 

and transactions (Etemad, 2004). These transactions vary depending on the objectives and 

goals from its acting stakeholders. Notable examples entail buy-selling transactions, compe-

tition, regulations, responsibilities, dependencies, or support. For the entrepreneur the faced 

stakeholders in the market have different roles and intentions, which that is why the INVs 

need to identify them and learn about their responsibilities and goals. Some actors in the 

market might be supportive, but others can be regulative or competitive and thereby influ-

ence the internationalization process of the entrepreneurial firm. 

The third feature that is described in the CAS framework describes the actions taken by the 

agents, the modularity. These actions are seen as a bundle of subroutines and in the context 

of the foreign market can be interpreted as capabilities (Holland, 1995). According to Winter 

(2000), organizational capabilities are a “collection of routines that [...] confers upon an or-

ganization's management [as] a set of decision options for producing significant outputs of 

a particular type” (p. 991). Also Teece, Pisano, and Shuen (1997) argue that companies, with 

their resources, develop dynamic capabilities to create competitive advantage. They claim 

that when “firms-specific assets are assembled [...] so that they enable distinctive activities 

to be performed; these activities constitute organizational routines and processes” (p.9). 

Teece’s et al. (1997) framework of dynamic capabilities implies that the companies recon-

figure and build their competences to address their fast changing environments. This under-

standing of capabilities and routines can be related to the signals that the actors send in the 

complex adaptive system, and can therefore be seen as one element the entrepreneur faces 

in the different environment of a foreign market.  

As defined in the CAS model, the adaptation and evolution which constitutes the change of 

the actors that is also seen as an attempt of improvement rather than a random alteration can 

be interpreted as the change of the involved stakeholders in the market. These dimensions 

of the adaptive system can be related to the dynamics of the market itself as the market 

changes as a whole with the change of its entities.  

As Utterback (1994) explains, companies have to adapt to ever “shifting market dynamics” 

(p.1) which can occur due to changing market conditions or a shift in customer preferences. 
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Also, Cantner, Guerzoni, and Martinelli (2012) indicate that in the market, the technology, 

the company's competences as well as the user’s requirements change over time. Thus, the 

change of the environment and surrounding constitutes another factor that prevents INVs to 

make predictions about the evolution of a market. To sum up, firms have to accept the inev-

itability of change and staying innovative in order to be able to keep up with the market 

development (Utterback, 1994).   

Overall, it can be assumed that a foreign market can be understood and analyzed as a com-

plex adaptive system by international entrepreneurs. With this framework, foreign markets 

can also be examined. In this research the transformation of the complex adaptive system to 

a model of the complexity features of a foreign market in Figure 4 helps to get a better over-

view of which actors are existent and how they operate. This includes being aware of their 

organizational capabilities and the dynamic changes within a market.  

 
Figure 4: Linking CAS to the Complexity Features of Foreign Markets, own creation 

2.4 Business Model Innovation and the Generation of Revenues 

Once a complexity dimension in the targeted market has been identified, analyzed, and un-

derstood, the newly gained knowledge can be used as an advantage when establishing an 

business model in that foreign market. 

Rask (2014) and Albaum, et al. (2005) argue that companies that are trying to establish their 

business in a foreign country, have to evolve their strategy to fit local market conditions. As 

a consequence of the interactions with the foreign environment of the targeted market, inter-

nationalizing companies have to transform (Rask, 2014). In this context, Rask (2014) also 

expounds that to meet the targeted market conditions, the transformation of the company, 

can be called business model innovation.  
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To create a general understanding of business model innovation in the context of interna-

tional entrepreneurship, this chapter uses a definition of the term business model emphasized 

on the role of revenue streams and the relevance of business model innovation for the INV. 

2.4.1 Defining Business Models  

The term business model was first used by Bellman and Clark (1957) in the context of busi-

ness games. The attention on business models grew in the 70’s with the growing software 

and internet industry (Amit & Zott, 2011). The generic stream of how a business model can 

be understood developed in the beginning of the 2000s, and researchers started to develop 

frameworks to design business models (Onetti et al. 2012). Since then, many concepts about 

business models were developed (Afuah & Tucci, 2013; Bieger & Reinhold, 2011; 

Chesbrough, 2003; Hamel, 2013; Schallmo, 2013; Wirtz 2011; Zott & Amit, 2008). The 

result of these different models in the field of business shaped their understanding about 

business model as very heterogeneous (Onetti et. al., 2012). Due to Shafer, Smith and Linder 

(2005), this is the result of the application of business models in many disciplines.  

In the context of this research business models can be understood, as Osterwalder and 

Pigneur (2013) define business models, as “a description of the value a company offers [...] 

and the architecture [...] for creating, marketing and delivering this value and relationship 

capital in order to generate profitable and robust revenue streams” (p 30). Osterwalder and 

Pigneur (2013) describe this through 9 building blocks that make up the framework they call 

the business model canvas. The building blocks contain all aspects that play a role in the 

business model and thus in making money. These consist of, in random order, key partners, 

key activities, key resources, value proposition, customer relationships, channels, customer 

segments, cost structure, revenue streams (Osterwalder and Pigneur, 2013). This research 

will enlarge on one building block that is particularly relevant to the case study, namely 

revenue streams. 

Relating these issues to the field of international entrepreneurship, Onetti et al. (2012) argue 

that recent business model theory is lacking to include geographical factors. They argue that 

beforehand should be selected in “which geographical areas [...] individual activities are 

carried out” (p. 361). The need for companies to consider differences between different ge-

ographical locations is an essential factor in the design of the international business model 

(Rask, 2014). Additionally, Yip (2004), argues that the change of environment can make the 

currently designed business model obsolete and therefore force the company to change it. If 

the INV is identifying the differences between the domestic and foreign market it can also 

adapt the business model.  
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2.4.2 Revenue as one Dimension of the Business Model 

Companies aim to achieve revenue growth, and maintain or increase their profit margins, by 

through innovation of their business model (Zott & Amit, 2008). Revenue itself is defined 

as the amount of goods or services sold, multiplied by the price of the good or service. As 

profit is the revenue deducted by the costs of the company, it is vital for a company that the 

revenue exceeds the costs, to be profitable in the long run (Osterwalder & Pigneur 2013). 

The central role of revenues as part of the business model is also emphasized by Stewart and 

Zhao (2000) who define the whole business model as the way a company makes money and 

creates sustainable profit streams over time. 

Revenues are vital for the survival of the company and, by the business logic; the company 

is forced to generate profits (Teece, 2010). For the organization, generating sales and thereby 

value for the company is also essential to grow (Wirtz et al., 2003). This is why the adjust-

ment of the revenue model, as part of the business model, is the main focus in this study. 

Collico Savio (2001) suggests that the generation of revenue streams for the company is a 

critical factor to sustain itself. Theories about business models tend to split the business 

model into different elements (Osterwalder & Pigneur 2013; Chesbrough & Rosenbloom, 

2002; Linder & Cantrell, 2000; Magretta, 2002; Schallmo, 2013; Zott & Amit, 2008). 
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Many of the developed concepts include and emphasize the generation of revenues as a main 

element in their theory (see Table 1). Hereby they also highlight the importance of revenues 

as a relevant part of the business model. 

 

Table 1:  The Element Revenues in Business Model Theory 

Authors (year) Value capturing  element 

Magretta (2002) Revenue logic 

Osterwalder & Pigneur (2013) Revenue model 

Shafer, Smith, and Linder (2005) Capture value (incl. cost, financial aspects, profit) 

Chesbrough (2010) Revenue mechanism 

Mahadevan (2000) Revenue stream (a plan for assuring revenue generation) 

Stewart, & Zhao (2000) Profit stream (includes the revenue stream and cost structure) 

Alt & Zimmerman (2001) Revenues 

Brousseau & Penard (2006) Revenue stream 

Richardson (2008) Value capture 

 

The importance of revenues for creating a positive cash flow is shown by Green (n.d.), as he 

argues that for good business acumen it has to be understood how certain actions affect the 

profitability and the cash flow of a company. Hence, revenues are the driver for profitability, 

which keeps the company alive. 

Cressy (1996) found out that companies which are run by proprietors with a higher “pre-

entrepreneurial income” (p. 55) tend to grow faster and thereby have a higher probability to 

survive. Thus, the availability of income is proved to be a key indicator for the survival of 

the company. 

While a large number of companies are entering markets on a constant basis, the percentage 

of companies surviving is low (Sarasvathy, 2013). Scott and Bruce (1987) describe the early 

phase of a company as the one where customers have to be found, while the generated cash 

is still negative. The lack of incoming revenue can result in a financing gap and could cause 

bankruptcy. Therefore, especially in the beginning, it is important to generate cash as early 

as possible.  
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2.4.3 Relevance of Business Model Innovation for INVs 

When market conditions change, new technologies evolve, legal structures change, and busi-

ness models have to develop over time and thereby create new opportunities for revenues. 

Therefore, in the short term, a newly installed revenue model can increase the turnover 

(Teece, 2010). Another reason why companies might change their business model is to in-

crease their profit margins, or to achieve revenue growth while avoiding the risks of chang-

ing their products, which can be correlated with high costs (Amit and Zott, 2011). The pro-

cess of adapting the business model is called business model innovation (Rask, 2014). The 

term business model innovation can be defined as “the discovery of a fundamentally differ-

ent business model in an existing business” (Markides, 2006, p. 1).  

If business models fail at first, the adaption process is described as business model innova-

tion (Chesbrough, 2003). This might also be the case when companies try to establish busi-

ness in a foreign country and their strategy has to evolve to fit the local market conditions 

(Rask, 2014; Albaum et al., 2005). In international entrepreneurship, when companies decide 

to enter foreign markets they might face different market conditions, different competitors, 

different customers, and different legal regulations. Rask (2014) describes business model 

innovation, in the context of internationalization, as the transformation of the firm’s main 

functional system as a consequence of the organization’s interaction with the multinational 

environment. Albaum et al. (2005) claim that even if business models are successful in one 

market, they might have to be adapted according to the local economic, legal, political, or 

cultural differences in other markets. 

On the one hand business models focus on the value that is provided to the customer, while 

on the other hand they describe how this value has to be covered with revenue streams, since 

in the long run the revenue is vital for the profitability of the organization (Teece, 2010). 

Generating sales, and thereby revenues, for the company is essential to be able to maintain 

growth, which is one of the main goals of INVs (Oviatt & McDougall, 1997; Wirtz et al. 

2003). The innovation of the revenue model in particular can be related to differences in the 

consumer behavior in other countries for instance (De Mooij, 2003). 
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2.5 Theoretical Framework 

Market complexity can cause difficulties for INVs when implementing their business model 

in a foreign market to generate revenues. This study attempts to examine the role of com-

plexity in the implementation of revenue streams and how such complexity can be overcome. 

From the developed theoretical framework it is assumed that companies will approach for-

eign markets with their initial business model and in order to generate revenues they have to 

understand the market and use that knowledge to implement and adapted revenue model to 

successfully establish its business.  

 

 
Figure 5:  Developed Theoretical Framework, own creation 

Figure 5 depicts complexity in an international entrepreneurship context. When an INV faces 

market complexity, it might be troublesome to apply a business model. However, as Figure 

5 illustrates, such complexity can be overcome by understanding the complexity based on 

the complexity dimensions and the CAS framework, and consequently adapting their strat-

egy through business model innovation. With an understanding of the essence of the market 

complexity that an INV faces, its business model can be adjusted in order to implement 

fitting revenue streams. 
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3 Methodology 

Chapter 3 outlines how the research has been conducted. Research is finding out things in a 

systematic way. The research methodology gives the reader an organized overview of the 

study process. First the research context is introduced, before discussing the research pur-

pose, approach, and strategy.  Then, the method for collecting the data, including a descrip-

tion of the case study and the choice of respondents is described. Further, the mode of anal-

ysis, the interview guide, and the literary sources are explained. Finally, the quality standards 

of the research are discussed. 

3.1 Research Context 

This study was conducted in parallel with an internationalization project for Redsense Med-

ical. Redsense Medical is on the verge of entering new markets with the latest generation of 

their product. The company is currently facing the issue of reimbursement in the complex 

German medtech market. The term reimbursement defines the way treatments from hospitals 

or doctors get paid by insurance companies while the beneficiary is the patient. This study 

will refer to reimbursement as the revenue generation of companies in the Medtech industry. 

Reimbursement in medtech is an industry-wide issue that multiple companies face. Ecarla 

et al. (2009) found that companies often incorporate a reimbursement system into their com-

mercialization process only after receiving regulatory approval, which is often too late. 

Third-Party reimbursement procedures are becoming more and more complex, which makes 

it difficult for companies in the medtech sector to penetrate (new) markets. (Carriero, 2011)  

This study contributes to the academic community by exploring market complexity and at-

tempting to provide an answer for what role market complexity plays in the implementation 

of revenue streams in international entrepreneurship. These issues were explored in a case 

study of Redsense Medical in their internationalization process to the German market. Thus 

it examined Redsense Medical and analyzed the German Medtech industry; giving an insight 

into who the main actors and key decision makers within the German healthcare sector are. 

3.2 Research Purpose 

Depending on how the research question(s) and/or objective(s) are formulated, the research 

purpose can be descriptive, exploratory, or explanatory (Saunders et al., 2009). In this case, 

the purpose of the study was mainly descriptive and may have shown some explanatory 

characteristics. 

As the word descriptive implies, the descriptive approach tries to describe the study object. 

Robson (2002) compares the descriptive research purpose with the portraying of “an accu-

rate profile of persons, events or situations” (p.59). Hence, the descriptive approach attempts 
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to explain and explore while giving additional information about the study object. Addition-

ally, Lee, Collier, and Cullen (2007) state that descriptive case studies deal with themes and 

topics which were already discovered before. The descriptive approach together with the 

qualitative research approach is, according to Sandelowski (2000) a valuable method. Saun-

ders et al. (2009) agree with adopting the qualitative approach and suggest collecting data 

through expert interviews, literature review, and focus group interviews. Further, in this ap-

proach, the course might need to be changed during the research process whenever new data 

come up or are perceived in a different way. 

The study adopted a descriptive research stance in which the relationship between the vari-

ables market complexity and revenue stream implementation were studied. The study fol-

lowed a qualitative research approach to examine the underdeveloped understanding of mar-

ket complexity through interviews, leading to expert views from different perspectives. Also, 

through observation and extensive literature review, additional information of the German 

market was gathered. Shields and Rangarajan (2013) state that the applicability of the re-

search purpose and approach depend on what the research project is trying to accomplish.  

3.3 Research Approach 

An abductive research approach can be defined as a process in which facts are analyzed and 

the best explanation to simplify their understanding is sought (Reichertz, 2007). Timmer-

mans and Tavory (2012) describe abduction as a process in which intriguing discoveries are 

analyzed imaginatively and then rechecked against prior speculations (Timmermans & 

Tavory, 2012). Abduction is no longer regarded as a traditional mean of drawing conclu-

sions; it can be seen as a new method of logical and creative inferencing and double checking 

these inferences with more data, to generate new knowledge (Levin-Rozalis, 2010; 

Reichertz, 2007; Timmermans & Tavory, 2012). Levin-Rozalis (2010) mentions abduction 

as the “logic of discovery” (p. 2-3), while Reichertz (2007) refers to abduction as a magic 

formula that can always be applied “when the cognitive basis of the process of scientific 

discovery is being investigated” (p. 217). 

Levin-Rozalis (2010) describes the abductive approach nicely with an example of the well-

known fictional private detective Sherlock Holmes by Sir Arthur Conan Doyle. As in each 

of Doyle’s detective stories, Sherlock made logical inferences to make hypotheses about a 

certain person. He did this by making assumptions and verifying them through direct ques-

tions. This helped him to either accept or reject a certain hypothesis and move on to the next 

or previous one. This process of going back and forth can be defined as abduction. Stake 

(2010) states that all research is both qualitative and quantitative and Saunders et al. (2009) 

describe multiple methods how both approaches can be used together. Since this study used 

abduction, a mainly qualitative research approach was used to conduct in-depth interviews. 

Qualitative research can be described as an approach that tends to focus on words rather than 

on quantification in the analysis of the data (Brymann & Bell, 2011). Stake (2010) adds that 
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qualitative research is “inquiry, deliberate study, a seeking to understand” (p.13). It also 

deals more with the way one perceives and understands certain data, while quantitative is 

more focused on statistical analysis and linear attributes. Qualitative research helps to un-

derstand people and the things they say and do (Myers, 2013). 

Qualitative interviewing was used as a main tool for obtaining data. Further, also observation 

was used to gain knowledge and create an overview of the German Medtech market. The 

research focused on a phenomenon that entails many different actors and decision makers. 

By using a qualitative approach to the study, the context of such decisions can be better 

interpreted (Myers, 2013). To get an insight on the viewpoint from these different perspec-

tives, interviews were conducted with multiple stakeholders in a single-case study of Red-

sense Medical. The interviews were mainly conducted face-to-face, however some were 

done over the phone. When agreed upon with the interviewee, the interviews were recorded 

and notes were taken. Since the German market is examined from different angles, inter-

views were arranged with actors and stakeholders in the German Medtech industry. To ease 

the mood, those interviews were conducted in German. This made it easier for the respond-

ents to focus on the topic of their expertise in their native language. Later, each interview 

has been transcribed and translated. 

3.4 Research Strategy 

As a qualitative research tool, this study conducted a holistic, single-case study. A case study 

aims to answer a research question that is focused on how or why (Bryman & Bell, 2011; 

Saunders et al, 2009; Yin, 2014). Yin (2014) lists three methods that operate with such re-

search questions: experiment, history, and case study. However, each method has different 

characteristics regarding control over behavioral events and focus on contemporary events. 

Since the case study does not require control over behavioral events and also focuses on 

contemporary events, the case study is the most suitable method for this research. (Yin, 

2014) 

A case study is a research method where one examines an occurrence in its real-life context 

(Robson, 2002). A case study is a valuable tool to create an understanding of complex social 

phenomena. Market complexity is the focus of this research; hence the case study is appro-

priate since this research required an in-depth insight into the phenomenon (Yin, 2014). Case 

study research is often associated with exploratory research, however explanatory or de-

scriptive case studies are just as applicable (Yin, 2012). 

Yin (2014) distinguishes different case study design types into four quadrants, depending on 

the amount of cases and units of analysis. Based on the amount of cases, a single-case or a 

multiple-case design can be used. Looking at the units of analysis, one can conduct a holistic 

or an embedded case study. A multiple-case design is often preferred to the single-case de-

sign since the outcome is easier generalizable. However, a single-case study may help gen-

erating an insight into a phenomenon that has been analyzed by few before. If research is 
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concerned with the organization as a whole, then the organization is treated as a holistic case 

study. (Yin, 2014) 

This study focused on a very specific phenomenon, namely market complexity in interna-

tional entrepreneurship, for international new ventures in the medtech sector. The case of 

Redsense Medical looked at the German medtech sector, and was analyzed in-depth from 

multiple perspectives. Therefore, a single-case study was conducted. Since the research fo-

cused on Redsense Medical as a whole, a holistic case study was used. 

3.5 Data Collection 

Data was collected in the case study of the company Redsense Medical AB and through 

observation and analysis of the German Medtech industry. In addition, interviews with stake-

holders in the German Medtech industry and internationalization consultants were con-

ducted. 

3.5.1 Case Study 

A case study was conducted with the company Redsense Medical AB. Redsense Medical is 

a small company in southern Sweden that is currently expanding abroad. The US and UK 

markets have already been entered and as the next step, the company’s target is to approach 

the patients in the German market. Redsense encountered difficulty in understanding the 

German medtech market and its reimbursement system. As described in the problem discus-

sion, the theoretical gap of market complexity and overcoming it by understanding the com-

plexity and adapting the business plan was the outcome of this case. 

Through observation, a market analysis was conducted to get an overview of the medtech 

industry in Germany. The study started with a background literature study, and a mainly 

online research of the medtech market landscape in Germany. The literature review gives an 

overview of the key phenomena that were examined in this study. Further, the online re-

search aimed at understanding the German market and its medtech sector better. The main 

goal was to get an overview of the actors and their key decision makers, within the medtech 

sector; more specifically, related to the reimbursement system. Qualitative interviews were 

used to confirm the outcome of the market research, yet also to get different opinions from 

multiple standpoints of the stakeholders that are experts in their respective fields. 

3.5.2 Choice of Respondents 

During the market analysis, certain stakeholder groups were identified. For the purpose of 

this research, exploring the topic of market complexity, the following listed stakeholders 

were chosen. Since the study only had one case, it was imperative to look at the issue from 
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many perspectives. Thus, in parallel with the case of Redsense Medical, each of the respond-

ents was chosen due to their link to the medtech industry and the internationalization process 

of Redsense Medical in Germany. Therefore, as seen in Table 2, the following perspectives 

were consulted: the founder of Redsense Medical, a business consultant, the advisory board 

for medical industry in Germany, a senior doctor, the national statutory health insurance 

association, the federal joint committee, the governmental establishment institution Berlin 

Partners, the Swedish Embassy in Berlin, and a Dialysis facility in Germany. All respondents 

were asked if they agreed to be named in the research. Three respondents wished to remain 

anonymous; however, their organization could still be named. 

Table 2: Conducted Interviews 

 Perspective Name Interview Date 

1. Founder / CEO Patrik Byhmer Face-to-

face 
07/04/20

16 

2. Business consultant  Bo Uneus Face-to-

face 
29/04/20

16 

3. Advisory board medical industry Ger-

many 
Frank Rothe Face-to-

face 
14/04/20

16 

4. Senior doctor Dr. med. Fabienne 

Aregger 
Face-to-

face 
14/04/20

16 

5. National Association of SHI  Dr. Matthias Dettloff Face-to-

face 
12/04/20

16 

6. Federal joint committee Person A Phone 06/04/20

16 

7. BBP Petra Schmauss Face-to-

face 
13/04/20

16 

8. BBP Dr. Kunze Face-to-

face 
13/04/20

16 

9. Desk officer business and trade, Swe-

dish Embassy 
Person B Face-to-

face 
15/04/20

16 

10. Dialysis center, KFH Person C Phone 26/04/20

16 

 

3.5.3 Interview Guide 

An interview can be described as a “purposeful discussion between two people” (Saunders 

et al., 2009, p. 318). Non-standardized interviews are determined as the qualitative research 
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interview methods (King, 2004). Since this research takes a descriptive stance, the semi-

structured interview is an appropriate method of collecting the data (Cooper & Shindler, 

2008). According to Saunders et al. (2009), the semi-structured interview leads to an in-

depth analysis and gives the possibility of the respondent to enlarge hers or his answers and 

explain the context. 

Another advantage of the semi-structured interview is that some questions are specifically 

interesting for one of the respondents and can be left out in other interviews (Saunders et al., 

2009). As the study examines market complexity in international entrepreneurship from dif-

ferent perspectives, the semi-structured interview approach provided the possibility to ask 

each respondent a unique set of questions. Stakeholders were introduced to different sets of 

questions related to their field of perspective. Each stakeholder was an expert in its respective 

field and possessed knowledge other stakeholders did not. 

The different sets of questions were created, specific to the field of the interviewee. Theo-

retically, the main lines of questioning were related to market complexity and the dimensions 

from Figure 2 in chapter 2, business models and business model innovation, and the im-

portance of revenues. A brief list of possible questions that could have been be asked can be 

found in Appendix I, even if the questions were always dependent on the type of interview 

partner. However, the goal was to also gather industry specific information about the case 

and the market it is internationalizing in, along with its key decision makers. The interviews 

were recorded and translated summaries of their transcripts can be found in the Appendix 

III. 

3.5.4 Literary Sources 

Primary data are the data collected specifically for the purpose of the research that is being 

conducted. Secondary data on the other hand is a reanalysis of data that have been previously 

collected for another purpose. (Saunders et al., 2009) 

Hence, Primary data can be collected through a wide range of methods. This study used 

semi-structured interviewing to collect Primary data. For semi-structured interviewing, a list 

of questions and topics to be covered was used, that varied from interview to interview. The 

order in which the questions were asked depended on the flow of the conversation with the 

interviewee. Additional questions that were not listed were also asked to go deeper into a 

certain topic. The data in the interview were usually recorded through audio-recording, when 

agreed with the interviewee, or by note taking. (Saunders et al., 2009) 

Saunders et al. (2009) split secondary data up into raw data and compiled data, which can 

be found in journals, books, newspapers, or government publications for example. Second-

ary data are mainly used to create a theoretical background to get a better understanding of 

previous research in the field. For literature review, only scholarly sources were researched, 

looking for keywords such as: International New Venture, Born Global, Market Complexity, 
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Medical Technology, business model innovation, business models, Internationalization, En-

trepreneur, Failing business models, complex markets, and process theory. 

These keywords were inserted in the following online databases throughout the research:  

● Google Scholar 
● HH Library database 

o ABI Inform 
o Emerald 
o JSTOR 
o Academic Search Elite 
o EBSCO Host 
o Elsevier 

3.6 Mode of Analysis 

Considering the approach to investigate the research topic from different perspectives, the 

semi-structured interviews led to unstructured data that differed from respondent to respond-

ent. Also Bryman and Bell (2011) indicate the difficulties in qualitative research of collect-

ing laborious and large data, which according to Sanders et al. (2009) are non-numeric and 

based on meanings. The advantage of qualitative data is that they help the researcher “to go 

beyond initial preconceptions and frameworks” and therefore lead to “fruitful explanations” 

(Miles and Huberman, 1984, p. 15). Although there is only a limited amount of rules how to 

analyze qualitative data (Bryman & Bell, 2011), it is recommended that the gathered data 

have to be summarized, structured, condensed, categorized, or even restructured, in order to 

make the data analyzable (Saunders et al., 2009). 

As advised by Marshall and Rossman (2011), one should consider the analysis strategy al-

ready while formulating the research purpose. A common problem with semi-structured in-

terviews is the detection of topics which do not align with the theoretical framework, as the 

respondent has the possibility to bring up topics which were not considered in an earlier 

stage of the research. Hence, the developed framework and models were integrated in the 

interview to lead the respondents to answer in alignment with the models.  

When beginning the analysis of the conducted data, coding is often the adopted strategy in 

most of the qualitative research (Bryman & Bell, 2011). Coding includes categorizing the 

items within the data, according to the developed theoretical framework. By finding key-

words which represent multiple collected items, they can be grouped according to their con-

tent. That is why it is also called content analysis. Consequently the vast amount of data will 

decrease and the data can be analyzed (Bryman & Bell, 2011). This process is also called 

data reduction, as the data are simplified, abstracted, and transformed, from raw data into 

data that are easier to handle (Miles & Huberman, 1984).  Following the data reduction, the 

data have to be displayed to finally draw conclusion out of them (Miles & Huberman, 1984). 
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In this research, the answers from the conducted interviews were sorted according to their 

content and to their perspective. As some of the questions were asked according to the de-

veloped theoretical framework, the answers could be structured in relation to the developed 

dimensions of market complexity. The findings from the market analysis concerning the 

German healthcare industry as a whole aligned with the dimensions of market complexity 

and the model of complex adaptive systems. 

3.7 Quality Standards 

To ensure the quality of this study the validity and reliability were assessed.  

3.7.1 Validity and Reliability 

The validity of a research shows if the study measures the criterion it set out to measure, 

while the reliability of the study refers to the consistency of the research’s findings and if 

the same results would be obtained if the research were to be conducted at a different time 

or by a different researcher. Since a qualitative study does not measure anything it can be 

argued that reliability and validity are more relevant for the quantitative field of study, and 

less to qualitative research; yet their importance has increased, as has their use in qualitative 

research. However, to be applied to qualitative research, both quality criteria have to be 

adapted to their purpose. (Bryman and Bell, 2011; Saunders et al., 2009) 

Bryman and Bell (2011) differentiate between internal and external validity and reliability. 

Internal validity refers to the match between the researcher’s results and the theories that are 

being developed. For qualitative research internal validity is important since usually an issue 

is studied over a longer time span and thus allows for a better match between results and 

research concepts. External validity, on the other hand, refers to how generalizable the re-

searcher’s findings are. In this case, external validity was a little trickier since qualitative 

research often opts for case studies and smaller samples. Internal reliability refers to, when 

multiple researchers conduct the study, whether or not all researchers agree upon the inter-

pretation of the data. External reliability refers the degree to which the study can be repli-

cated. In qualitative research the external reliability is another tricky factor since a social 

setting cannot be paused. (Bryman and Bell, 2011) 

3.7.2 Alternative Criteria 

Hernon and Schwarz (2009) and Bryman and Bell (2011) explore four alternative criteria to 

assess the trustworthiness of qualitative research: credibility, transferability, dependability, 

and confirmability. With these criteria, the credibility refers to the internal validity, transfer-

ability to external validity, dependability to reliability, and confirmability to objectivity. 

These criteria were used to assess the trustworthiness of this study. 
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Credibility 

To ensure the credibility, interviews were recorded when agreed by the respondent, tran-

scribed and translated, and finally sent to the respondent for validation. This way the re-

spondent could look for potential errors in interpretation and possibly further reinforce their 

statements. 

Transferability 

The transferability might be tricky since the study contained only one case study in a very 

specific market in Germany. However, the topic of market complexity was studied very 

closely and from different perspectives, to get a good overview of the entire healthcare sys-

tem and Medtech industry in Germany. Interviews with multiple stakeholders in the industry 

have been conducted, of which the findings can be more generalized to other markets within 

the German Medtech industry. The data collected through interviewing also aligned with 

data collected in the case study and market analysis. 

Dependability 

The study can be considered dependable after closely keeping track of the research process 

and having it audited by peers. In multiple seminars, on a regular basis, peers took the role 

of auditor and reviewed the logic in the research process and the chosen research methods. 

In these seminars feedback was also provided, in the form of verbal and written comments. 

Confirmability 

The confirmability has been reviewed by peers in the same previously mentioned feedback 

seminars where also the dependability was checked. Only academic sources were used for 

the literature review, which are all cited and listed in a reference list. Further, in order to 

avoid observer bias, all interviews were conducted by the same researcher, while the other 

one took notes. That way, following the established interview guide, the interview questions 

were always asked in the same manner. 
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4 Empirical Framework 

The chosen case study includes the insight to Redsense Medical AB as an INV and a market 

analysis of the German medtech sector and healthcare industry. 

First, the company from the case study will be presented and analysis of the German health 

care industry is following. Afterwards the summaries of the collected data through the con-

ducted interviews will be introduced.  

4.1 Redsense Medical AB 

Redsense Medical AB is a medtech company headquartered in the city of Halmstad in south-

ern Sweden. The company specializes in the development and commercialization of their 

patented monitoring system for venous needle dislodgement (VND) during hemodialysis.  

In the year 2000, Redsense Medical started as a project in Halmstad to develop the first VND 

monitoring system. The company itself was founded as a spin-off from Innovation Team, a 

well-established Swedish design company within the medical design sector. In 2006, the 

project was incorporated into the legal entity Redsense Medical AB and is traded on the 

stock market since June 2015. Redsense Medical also received the Frost & Sullivan award 

for emerging company of the year in 2008, and was ranked in the Swedish “33-Listan” in 

2011. Redsense Medical products are FDA approved and labeled with the CE conformity 

marking. 

The company also possesses a strong patent portfolio covering the products and their funda-

mental technology in USA, Canada, Europe, Asia, and the Pacific region. Also the trademark 

and other intellectual rights are registered. Redsense Medical products are currently used in 

over 200 clinics worldwide and significant interest arose from various clinics and hospitals 

in Europe, USA, Australia, and so on. 

The CEO already considered at an early stage to also focus on foreign markets to sell the 

developed VND monitor and sensor. The reason to look outside of homeland Sweden relates 

to the small domestic demand, which was not considered significant enough to break-even 

on its own. This is why Redsense Medical can be considered and INV; since it expanded its 

market abroad at an early stage. 

While approaching the US market, Redsense Medical used exhibitions to raise awareness 

among potential customers, which were mostly hospitals. An initial problem in commercial-

izing the product and generate first profits, was the need for the required CE-conformity 

marking and FDA clearance. These were finally approved in the end of 2007. 

At the same time, also the UK market was approached. With the reception of the relevant 

certificates, in 2009, Redsense Medical generated their first sales.  
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The US and UK markets were chosen since English was the commonly spoken language, 

which the average Swedish worker speaks quite well. For understanding foreign healthcare 

sectors, Redsense Medical looked for clinics in the targeted market to learn about the details, 

processes, and market characteristics. 

With their ambitions to reach foreign markets and thereby have a bigger customer base and 

sales potential, Redsense Medical reached countries like, Norway, Sweden, the Netherlands, 

Belgium, Austria, Sweden, Finland, Norway, the UK, Canada, Italy, France, Spain and Aus-

tralia, through a network of distributors, until 2011. 

The German market was already identified as an attractive market for Redsense in an earlier 

phase, since it is the biggest market in Europe regarding the amount of inhabitants and fi-

nancial details in the medtech industry. Yet, due to profitability issues, no appropriate dis-

tributor could be found. 

That is why the German market is now approached again but with a different strategy to 

generate revenue streams than through distributors. 

In the attempt to enter the German market, Redsense is facing several difficulties like the 

estimation of the potential demand and the overview how medtech products are implemented 

in the reimbursement process by the insurances. Also detailed information about potential 

customers, which can be differentiated in outpatient and stationary sectors, requires a differ-

ent approach.  

The lack of German language skills is also seen as a barrier for finding and obtaining the 

required information. However, Germany is still seen as an attractive opportunity for Red-

sense to generate sales, and the establishment of Redsense Medical in Germany would im-

prove the ease of entering other markets, as Asia for instance, due to the well-respected 

reputation of the German market, with strict regulations and high safety standards. Thus, 

operating in the German market can be seen as a quality stamp for further internationaliza-

tion. 

4.2 German Medtech Industry 

In Germany, 6.5 million people are employed in the healthcare sector. During the last eight 

years, around one million people were hired in this field, and studies estimated that number 

to grow with another two million by 2030 (Statista, n.d.). The German medtech industry is 

the biggest in Europe and ranked third in a worldwide comparison. In the global competition, 

Germany has a market share of 14.6 per cent (USA: 30.9%). In 2015 the overall turnover in 

the healthcare industry was 28.4 billion euros, from which around 65% was generated 

through exports. Current estimations state that there are around 400,000 different products 

available in the medtech industry. These products range from diagnostics, surgery, intensive 

care, implants, sterilization, dressings, as well as from medical equipment or surgical instru-

ments.  (BVmed, n.d.) 
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The medical technology industry in Germany is a dynamic and highly innovative branch, as 

Germany is the world number two in registering patents in the field of medical technologies 

after the USA. More than 30 per cent of the turnover in Germany is generated through prod-

ucts which are not older than three years. (BVmed, n.d.) Approximately nine per cent of the 

turnover is reinvested into research and development by the companies. A unique character-

istic of the medical technology branch is that the development of new ideas mostly integrates 

hospitals, doctors, nurses, and patients, as 52 per cent of the ideas are initiated by the users 

(Statista, n.d.) 

The medical technology industry employs over 199.000 people in Germany and the number 

of small and medium-sized companies is quite high, as 95% of the medtech companies em-

ploy less than 250 people (BVmed, n.d.). The companies faced a slight annual growth of 

revenues around 4% in the last year, but they are fighting against decreasing margins due to 

pressure from the bundling of purchasing power (ibid). An advantage in the German market 

is that physicians receive a high quality education. Also, the educational level of the engi-

neers in Germany is one of the highest in the world. Even with a highly bureaucratic market, 

the CE-admission is a rather fast process in comparison to for example the United States. On 

a positive note, the promotion of research and a stable economy can be mentioned. On the 

other hand, the association of medtech companies criticizes the innovation-blocking attitude 

of insurance companies, the too low margins on products or treatments that can be charged, 

and the increasing uncertainty about the future assessment of benefit of treatments. Another 

big problem in the German economy is the lack of specialist workers. In addition, the budget 

from the statutory health insurances limits the possible reimbursement from doctors every 

year (GTAI, n.d.) 

4.2.1 Marketing Authorization and Supervision of Medicinal Products 

Medical products have to go through a laborious procedure before they can be tested in a 

clinical study. The safety and the health of the patients is the superior priority in the law of 

medical products. For example heart pacemakers have to be tested 40,000 hours before all 

required tests are passed. 

The procedure of test includes risk analysis, risk assessment, evidence that all regulations 

are aligning with the related law, a clinical assessment for proving the performance and ef-

fectiveness, and a quality management system. (BVmed, n.d.) 

Before medical technologies can finally be applied on a patient, the reliability and safety of 

the application is imperative for the patient's health and wellbeing.  

In contrast to the pharmaceutical industry, medical technology products are mainly physi-

cally working objects and they are specifically defined by the medical product law (in Ger-

man: Medizinproduktgesetz).  
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The European guidelines differentiate between different risk classes of medical devices 

which are related to the risk potential, and type and duration of application. For each risk 

class a specific set of regulations and requirements exists. An eventual residual risk has to 

be smaller than the clinical benefit for the patient. (GTAI, n.d.) 

 

Risk class I  -    low risk potential 

Risk class II a         -    medium risk potential 

Risk class II b         -    increased risk potential 

Risk class III          -    high risk potential 

 

As a basis for the development of medical products there exists a specification catalogue 

(Pflichtenheft) which includes all relevant national, European, and international normative, 

legal, technical, and regulatory requirements. The development phase of the products is re-

lated to the technical complexity of the product and can take up to multiple years. After the 

development and design phase, the prototype will be delivered to an independent validation 

organization where the product has to pass many tests. (BVmed, n.d.) 

Besides the technical quality tests, the product has to prove its benefit and reliability in a 

clinical study. Thereby criteria like functionality, density, compatibility, adhesive strength, 

compressive strength, sterility, and accuracy will be evaluated. It is required that the benefit 

which is formulated by the developer or manufacturer will be achieved. The implementation 

of a clinical study hereby is similar to the standards of the clinical study of pharmaceuticals, 

in which the test plan is defined by DIN EN ISO 14155:2011, and has to be processed by a 

qualified and certified physician. (ibid) 

Furthermore, the authorization of the responsible body, the German Drug Regulatory Au-

thorities and an ethical committee, is required by law. Additionally the patient has to agree 

and insurance for the test person has to be arranged.   

More details are described in the Regulation on clinical trials of medical devices (in German: 

Verordnung über klinische Prüfungen von Medizinprodukten) and in the Medical Devices 

Safety Plan Regulation (in German: Medizinprodukte-Sicherheitsplanverordnung). (ibid) 

After the product was initially certified and released a regular repeating audit will be per-

formed (minimum every fifth year). The issued certificate is necessary for the CE-labelling 

on the product. The CE-labelling is issued by the so called 16 “notified bodies”, which are 

governmentally accredited and controlled. These “notified bodies” are able to perform the 

auditing, verification and labelling of the CE-label (in German: Konformitätsbewertungsver-

fahren). The standards for these bodies are declared by the European Commission and are 
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homogeneous throughout Europe, to ensure equal standards for all manufacturers. (GTAI, 

n.d.) 

To ensure the detection of possible quality problems all manufacturers, users and retailer of 

a medical technology product are obliged to report this issue to the responsible authority, the 

Federal Institute for Drugs and Medical Devices. This procedure is obligatory as soon as a 

disturbance of the main function occurs, or a patient suffers dead or a major deterioration of 

her or his health. The Federal Institute for Drugs and Medical Devices is in charge to assess 

the risk and to take measures to eliminate the risk. (BVmed, n.d.) 

4.3 German Healthcare System 

In Germany, the health care system is decentralized and self-governed by many actors. This 

means that politics are in charge of developing guidelines, but the arrangements, the organ-

ization, and the financing, of the treatments are organized through the by law constituted 

bodies of the self-governed healthcare sector. This organization insures an efficient work-

flow, which cannot be influenced from single politicians. (Selbstverwaltung im Ueberblick, 

n.d.) 

The treatment sectors are divided into the outpatient sector, the stationary sector, and the 

outpatient and stationary rehabilitation sector. In the outpatient sector, the patients get med-

ical help or treatments at panel doctors or facilities without staying overnight. This sector is 

the biggest one as it is most of the time the first contact the patient has to a physician.  The 

service providers in the outpatient sector are represented by the Associations of physicians 

and dentists, and they have the monopoly for medical treatments in the market. They reim-

burse the treatments through the statutory health insurance. (BVmed, n.d.) 

The stationary sector requires a situation in which the patient cannot be treated in the outpa-

tient sector due to a critical factor in which the patient is in risk or needs full-time care. Only 

hospitals that belong to a university (in German: Hochschulkliniken), hospitals in the hospi-

tal plan of an inner state, and hospitals that have contracts with the insurances are part of the 

statutory health insurance system and can thereby reimburse their services. (Strukturen und 

Inanspruchnahme, n.d.) 

In Germany, there are around 2000 hospitals. Around 30% are public, 35% charitable, and 

around 35% private. Compared according to the amount of beds, the public hospitals are the 

biggest provider as they offer nearly 50% of the beds, the charitable hospitals around 33%, 

and the private ones 17%. (BVmed, n.d.) 

The financing of the hospitals is organized in a dual system, which is declared by law for the 

financing of German hospitals (in German: Krankenhausfinanzierungsgesetz). Thereby, the 

investment costs of the hospitals from the inner states are financed by the states from tax 

revenues, and the operating costs are covered through the insurance companies.  
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4.3.1 The Statutory Health Insurance 

The inhabitants of Germany are obliged to have a health insurance, and more than 70 million 

inhabitants (nearly 90%) are part of the statutory health insurance.  

The principle of the German health insurance system is solidarity. This means that everyone 

is paying contributions depending on the height of their income and not related to the re-

quired medical treatments or medications. The statutory health insurance system handles the 

rights and responsibilities between the contributors in the system (employer, employees, 

etc.) and the service providers (hospitals, physicians, etc.) that can be public, private, or 

charitable.  

The services from the doctors and the costs for pharmaceuticals and machines can be reim-

bursed. The maximum amount that can be reimbursed per year is budgeted by the statutory 

health insurance fund and thereby limited to a certain amount.  The amount is increased from 

year to year, with a rate declared by the government that aligns with the premiums that are 

payed by the contributors.  

This means if the planned budget for one year from the statutory health insurance fund is 

exceeded, the treatments will not be reimbursed anymore until the end of that year. 

4.3.2 The Three Levels of the German Healthcare System 

In total, the whole German social insurance model can be divided into three layers. On the 

macro level there is the legislation which is done by the government, the German Bundestag 

(parliament), the German Bundesrat, and the federal and the state ministries of health. Their 

tasks entail the creation of guidelines and laws, and the supervision of the entities.  

The meso level consists of the organizations, corporations and associations which are em-

powered to be a part of the self-governed German healthcare system. The bodies of the meso 

level are listed below and their responsibilities and task are briefly described. 

● Federal Joint Committee (Gemeinsamer Bundesausschuss) 

The Federal Joint Committee is the supreme decision making authority in the 

healthcare system in Germany. It is composed of one chairman, two neutral mem-

bers, two representatives from the confederation of physicians, one member of the 

confederation of dentists, two members of the German hospital association, and 

five members of the statutory health funds.  

The duty of the Federal Joint Committee is to determine guidelines for the develop-

ment of the catalogue of services which will be reimbursed by insurances. At the 

same time it is one of the main goals of the Federal Joint Committee to ensure the 

quality of the offered treatment methods in the outpatient as well in the stationary 
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sector. To support the use of new treatment methods and research projects, the fed-

eral joint committee established an innovation council. (The Federal Joint Commit-

tee and its tasks, n.d.) 

● Institute for quality and efficiency in the healthcare system (Institut fuer Qua-

lität und Wirtschaftlichkeit im Gesundheitswesen) 

The Institute for quality and efficiency in the healthcare system independent insti-

tute which analyses the use and the damage of medical treatments for the safety of 

patients. They evaluate the advantages and disadvantages of treatment methods and 

publish scientific reports as a support for the federal joint committee and the legis-

lation. (The Institute for quality and efficiency in the health care system, n.d.)  

● German Institute for Medical Documentation and Information (Deutsches 

Institut für  Medizinische Dokumentation  und Information) 

The German Institute for Medical Documentation and Information publishes classi-

fications for the coding of diagnoses and operations. In addition, it also operates in-

formation systems for drugs, medical devices and supply data and evaluates medi-

cal procedures, the so called Health Technology Assessments (HTA). (The German 

Institute for Medical Documentation and Information, n.d.) 

● Federal Institute for Drugs and Medical Devices (Bundesinstitut für Arznei-

mittel  und Medizinprodukte) 

The Federal Institute for Drugs and Medical Devices is an independent higher fed-

eral authority within the responsibility of the Federal Ministry of Health. 

One focus of the institute is the authorization of medical products in alignment with 

the related law. Furthermore, their tasks include checking the efficacy, the safety, 

and the pharmaceutical quality of medical products. (Federal Institute for Drugs 

and Medical Devices, n.d.) 

● Institute for the Hospital Remuneration System (Institut für das Entgeltsystem 

im Krankenhaus) 

The national associations of the health insurance companies, the Association of Pri-

vate Health Insurance, and the German Hospital Federation founded the Institute 

for the Hospital Remuneration System as non-profit company. They are strongly 

working together with the German Hospitals, the National Association of Statutory 

Health Insurance companies, and the Association of private health insurances. 

For the compensation of the general hospital services they introduced an integrated 

and performance-based compensation system for German hospitals. The basis is the 

G - DRG system (German - Diagnosis Related Groups) system, whereby each inpa-

tient case is compensated by an appropriate DRG case flat. 

The tasks related to the implementation, development and maintenance of the new 
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remuneration system are administered to the self-governing partners in health care 

sector. (The Institute for the Hospital Remuneration System, n.d.) 

● German Federal Social Insurance Office (Bundesversicherungsamt) 

The main task of the German Federal Social Insurance Office is the supervision of 

other institutions under direct federal control.  At the same time the federal insur-

ance office has participatory rights and they do the legal and performance audit of 

health insurance providers. (German Federal Social Insurance Office, n.d.) 

● Federal Centre for Health Education (Bundeszentrale für gesundheitliche Auf-

klärung) 

The responsibility of the Federal Centre for Health Education is the health educa-

tion of Germany’s inhabitants as a subsidiary of the Federal Ministry of Health. Its 

tasks include the development of guidelines for the methods of the practical health 

education, education and training of people working in the field of health educa-

tion, and the coordination of health education in the whole country. (Aufgaben und 

Ziele, n.d.) 

● Confederation of Physicians (Kassenärztliche Bundesvereinigung) 

The Confederation of Physicians is the head organization of the 17 associations of 

physicians. They are organizing and supporting the nationwide supply of outpatient 

treatments and they represent the interests of physicians and physiotherapists on a 

national level. (Confederation of Physicians, n.d.) 

● Confederation of Dentists (Kassenzahnärztliche Bundesvereinigung) 

The Confederation of Dentists is a public law corporate and is the head organiza-

tion of the Associations of Dentists on the federation level. They represent more 

than 53.000 statutory health insurance dentists. 

Their responsibility is to ensure a nationwide service for dental care. Therefore, the 

Confederation of Dentists is binding contracts and negotiating the rights and obli-

gations of the health insurance dentists. Furthermore, they conclude agreements 

with the Statutory Health Insurance Funds about the costs of dental treatments. 

(The Confederation of dentists, n.d.) 

● German Hospital Federation (Deutsche Krankenhausgesellschaft e.V.) 

The German Hospital Federation is the association of the hospital owners. They 

support their members in executing their responsibilities. Together with other insti-

tutions in the health care system, the German Hospital Federation cares about the 

preservation and improvement of the services in the hospitals.  

Furthermore, they support the exchange of knowledge and research between their 

members. (The German Hospital Federation, n.d.) 
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● National Association of the Statutory Health Insurance (SHI) Funds (GKV-

Spitzenverband)  

The Statutory Health Insurance Association is a public-law corporate and is fi-

nanced by the Statutory Health Insurance funds. As the head organization they rep-

resent all statutory health insurance companies in Germany and gives guidelines for 

quality and efficiency in the healthcare sector. Besides contracting partners, they 

negotiate contracts which are valid for all statutory insurances and thereby have an 

impact on more than 70 million people. (The Statutory health insurance head asso-

ciation, n.d.) 

 

● State Ministries of Health (Landesministerien fuer Gesundheit)  

Each of the inner states in Germany has a State Ministerium of Health. They give 

information for the local patients, physicians, and hospitals, to ensure a high quality 

health care supply within each inner state.  Another task is to inform and prevent 

about diseases and addiction. (The State Ministries of Health, n.d.)  

 

● State Associations of SHI Companies (Landesverbände der Kassen/ GKV Kas-

sen) 

The State Associations of Insurances is a consortium of the local insurances and is 

representing them to negotiate contracts for them. Their responsibilities are consult-

ing, informing, and the support of training and education. (The State Associations of 

Insurance Companies, n.d) 

● Association of Statutory Health Insurance Physicians (Kassenärztliche Ver-

einigung) 

The 17 Associations of Statutory Health Insurance Physicians have the main role to 

ensure nationwide outpatient medical and dental care. Another responsibility is to 

stand for the interest of their members (physicians and dentists in the outpatient 

sector). The deviation of the available budget of the statutory health insurance 

funds are in charge of this association. The local association of statutory health in-

surance physicians negotiates the collective agreements with the insurances for 

every region. (The Association of Statutory Health Insurance Physicians, n.d.)  

 

● Regional Hospital Associations (Landeskrankenhausgesellschaften) 

For each inner state (16) there is one Regional Hospital Association, which is an as-

sociation that represents the interest of admitted hospitals within the inner state. 

The Regional Hospital Association enters into contracts with the related State As-

sociations of Insurances, which are binding for the hospitals in those regions. To-

gether the 16 Regional Hospital Associations form the German Hospital Federa-

tion. (The Regional hospital associations, n.d.) 
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● Association of Private Health Insurance Companies (PKV-Verband / Private 

Krankenversicherer) 

The Association of Private Health Insurance companies consists of 42 regular 

members and seven extraordinary, and has two related organizations. 

Together, this association covers nearly the whole private insurance and nursing 

sector and they are representing the general interest of the private health insurance, 

private long-term care, and its member companies. Its task is the consultation of its 

members when making decisions. They are taking part in parliamentary hearings 

and represent the opinion of the private insurance companies. (The Association of 

Private Health Insurance Companies, n.d.) 

 

● German  Dental Association (Bundes (zahn)ärztekammer / (Zahn)ärztekam-

mer) 

The German Dental Association represents the health and work related interests of 

the dental profession and is a charitable association. Their primary objective is a 

liberal and future oriented healthcare. They support the progress of an innovative 

research development. The head organisation includes the representatives of the re-

gional associations. (The German  dental association, n.d.) 

 

● Employer’s Associations / Labor unions (Arbeitgeberverbände / Gewerkschaf-

ten) 

As the employer and employee are the contributors for the statutory health insur-

ance funds they have a right to participate in the self-governed system. Every six 

years the employees, that are members of the statutory health insurance, and the 

employer associations elect their representatives for the supervisory board (Verwal-

tungsrat). This board has influence on the conduct of the insurances. (The Em-

ployer’s Associations, n.d.) 

 

● Patient associations (Patientenorganisationen) 

As a representation of the patients, the patient association sends members to the 

boards of the insurances to represent the patient's interest to ensure a high quality of 

treatment and to keep the processes transparent. The patient organization also sends 

five members to the federal joint committee which is not entitled to vote.  

For a patient association, to be entitled to join the federal joint committee, certain 

criteria are stated in the patient involvement regulation (in German: Patien-

tenbeteiligungsverordnung) from the federal ministry of health. (The Patient associ-

ations, n.d.) 

 

● Federal Association Medical Technology (MedTech Verbände) 

The Federal Association Medical Technology represents a trade association of over 

230 industrial and commercial companies in the medical technology industry. At 

the same time, the Federal Association Medical Technology represents the entire 
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dressing aids such as ostomy and incontinence products or bandages, plastic dispos-

able items such as syringes, catheters, and cannulas, as well as implants ranging 

from intraocular lenses, hip, knee, shoulder, and spinal implants, to heart valves, 

defibrillators, and even artificial hearts. 

The Federal Association Medical Technology promotes and represents the trade as-

sociation and the interests of the industrial and trading companies in the medical 

technology sector. It offers its members a platform for information exchange in nu-

merous departments, working groups, and project groups. The Federal Association 

Medical Technology represents the interests of the member companies to politi-

cians and as well the public. This is done through information and publications, as 

well as the support in creation of laws, guidelines, and standards. (The Federal As-

sociation Medical Technology, n.d.) 

 

● Associations and Chambers of Pharmacists  (Pharma-Verbände, Apotheker-

verbände und -kammern) 

The associations and chambers of pharmacists are advocating for the interest of the 

pharmacists. They encourage the exchange of information on a national as well as 

on an international level. The association’s goal is to ensure a high quality supply 

of pharmaceuticals for the patients. Therefore they offer seminars and advisory. 

(Aufgaben, n.d.) 

 

● Paul Ehrlich Institute 

The Paul-Ehrlich-Institut in Germany is the Federal Institute for Vaccines and Bio-

medicines. It is the federal authority in the area of medicinal products and they pro-

vide services in the public health sector. The institute is responsible for the moni-

toring and assessment of the risk-benefit relation before the final market approval is 

admitted. The institute owns experimental laboratories and reports to the Federal 

Ministry of Health. (Official duties, n.d.). 

 

● Robert Koch Institute  

The Robert Koch Institute is Germany’s Central Scientific Institution in the Field of 

Biomedicine and it is very important for the safeguarding of the public health in 

Germany. Its tasks are the identification and prevention of infectious diseases, the 

analysis of long-term public health trends, providing advice in the health related 

politics, and legislation of regarding the protection of infections, stem cell research, 

and attacks using biological agents. (Tasks and aims, n.d.) 

 

On the lowest, the micro level, there are the manufacturers of pharmaceuticals and medtech 

products, panel doctors and physicians, pharmacists, physiotherapists, hospitals, and em-

ployers and employees. These groups are all involved in the system and represented by cer-

tain associations and organizations.  
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4.3.2.1 The Private Insurance Healthcare System 

As the only alternative for the governmental health insurance, the inhabitants can choose to 

be insured with a private health insurance. The private insurance sector works with the prin-

ciples of cost recovery. The doctors can charge their costs directly to the patient and the 

patients can then charge their private insurance company according to the agreed conditions 

in their contract.  

The amount that can be charged is determined on the basis of a schedule of fees. In contrary 

to the statutory health care system there is no maximum amount that can be charged per year. 

In 2014 the total amount of insurance provision was 23,190.4 million Euros. (Private Krank-

enversicherung, n.d.) 

4.4 Stakeholder Perspectives  

For creating an understanding in which relation the respondents are in contact with the 

medtech industry, each respondent and its organization will be introduced along with a sum-

mary of the statements obtained in the interviews. 

4.4.1 CEO and Founder of Redsense Medical 

Patrik Byhmer is the CEO and founder of Redsense Medical since its emergence in 2006. 

He has a background in psychology and mastered in engineering physics. Mr. Byhmer was 

trained by the military on commander level, and was involved as head of multiple student 

unions, which taught him valuable leadership skills. 

Byhmer started at Procter and Gamble in brand management. He then went into the medical 

sector and became executive VP of two business units at ETAC AB, selling wheelchairs and 

walkers. In 2000, Byhmer went into the telecom industry and sold the then newly introduced 

Bluetooth antennas to companies all around the world; including HP, DELL, and more. 

As a board member of Innovation Team, he came across the embryo of what now became 

Redsense Medical. After making some investments with a partner, and filing patents, the 

company was born. During the ten years under his leadership, Redsense Medical has grown 

from a project in Halmstad to a company that delivers to over 200 clinics worldwide, and 

that has an impressive patent portfolio, FDA approval, and the CE conformity label. 

In the interview, Byhmer discussed that Redsense currently experiences some difficulty un-

derstanding the German market. Redsense did not attempt market entry in Germany before 

due to a lack of resources. Also, according to Byhmer, there is no evident road with distrib-

utors as in other countries, and the margins needed for the distributors to deal the product 

are enormous. Therefore, the current plan for Redsense is to set up a subsidiary in Germany, 

hire sales personnel, and see if it has traction. 
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Further, Byhmer mentioned that setting up a subsidiary in Germany is very straightforward 

and actually quite easy. Multiple governmental programs will help with such matters, and 

since the passing of new regulations no 25 000 euros initial investment is needed anymore; 

one “can put down 1 euro and let that grow up to a full GmbH”. However, since this is still 

an investment, a proper understanding of the market and a clear business opportunity is re-

quired, in which the profit margin outweighs its investments. A profitable return on invest-

ment should be possible in order to consider the investment. 

Byhmer argued that even though governmental programs are in place, they mainly offer 

structural information and assistance. However, market information specific to the 

healthcare and medtech industry are more valuable and more difficult to obtain. Byhmer 

mentions that language and experience play an important role in finding the right infor-

mation. First of all, information might be available, but could be difficult to find if the re-

searcher does not master the language. Even if the language is mastered, it might be difficult 

to find the information without experience. Byhmer explained that the US and the UK were 

the first markets to enter since the common language is English, which is mastered by almost 

all Swedes, and since he has previous market experience marketing and selling in those mar-

kets. Therefore he concludes that mastering the language and having experience help in 

knowing what to look for, where to look, and how to look for it, when researching the market. 

Every market has its own structure and hierarchy, which could prove difficult to understand 

for outsiders. From experience, Byhmer find that the US and UK have rather unstructured 

markets, however the authorities in the markets are very clear. Germany on the other hand 

is very well structured, yet it is unclear who the authorities are and who to approach or talk 

to. Therefore, optimally, Redsense needs a German speaking sales representative with expe-

rience in the German market, to get in the clinics and so on. 

According to Byhmer, US was an easy market to enter since almost all potential customers 

were grouped in chains and associations, and since English is a language they already mas-

tered. Also, the legal system in the US helped with getting customers more easily. In Sweden 

there are no sanctions when a patient dies. However, in the US hospitals can get sued, which 

carries a need to use better and safer techniques and machines. The product has also been 

included in the product portfolio for hemodialysis that is covered by the insurances, which 

makes it even easier to trigger interest among customers. 

The business model is the same for each market Redsense operates in; the alarm unit is sold 

as a long-term investment and the sensor patches are sold as disposables. When a hospital 

buys equipment there is a threshold (usually around 10 000$) under which they can buy 

without making up an official tender. Therefore, Redsense tries to sell as much as possible 

under this threshold. 

The revenue system however does differ in every country. From the basis they are all similar: 

either the government or insurance pays. However, what the insurance reimburses and the 

amounts differ from market to market. 
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4.4.2 Owner and Managing Director of Hügoth AB 

Hügoth AB is a consulting company that helps companies to establish abroad. This is mainly 

for the cleantech and medtech industries. As managing director, Bo Uneus has extensive 

knowledge of international business and the German market, which he gained over many 

years while building up a network to relevant actors in the certain industries. 

A main statement, which Uneus emphasized during the interview many times, is that every 

case he is working with is always dependent on the specific situation; there are no two cases 

which are alike. That is why the conclusions from one case are difficult to transfer to another. 

Another necessity for all companies coming to Germany, according to Uneus, is to adapt to 

local market conditions. This is vital to be able to establish a business in a foreign coun-

try.  To do so, certain knowledge about the market has to be acquired. Therefore the building 

of networks helps a lot to bring the knowledge into the internationalizing company. This is 

especially helpful with people that have experience in the related fields. According to Uneus, 

the quality of information is higher if the people worked in the top-level management. Many 

of them work as consultants after retiring and can be contacted to get their expertise in the 

young company.  

A barrier which inhibits the attainment of knowledge is the language. Even in an industry 

and a country like Germany, where everyone speaks English, the German language is a door 

opener to the networks. According to Uneus, the native language has a stronger force to start 

a productive business relationship. 

One significant factor that occurs in Germany is the heterogeneity of the country itself. The 

culture between the 16 inner states vary a lot, and between Berlin, Munich, and Stuttgart, 

there are many differences which have to be understood in order to be able to do business. 

This is a problem which is very difficult to understand for someone from another country. 

Nevertheless, Germany, as the third biggest economy in the world, should not be overseen, 

but at the same time regarded with its 16 inner states. When talking about culture in relation 

to the business world, it should also be mentioned that Germans tend to structure everything 

in hierarchies, which can be totally different from the origin culture of the company. All 

these details have to be understood in order to bring the idea of the product to the responsible 

persons. A result of these strong hierarchies is that persons in German companies and insti-

tutions are highly specialized and thereby only responsible for a very specific topic.  

Another factor which is very typical in the medtech industry is described as the “respect for 

the German market”. This phenomenon implies that medical products that are able to be 

established in the German market tend to succeed in other markets too, as the German market 

is seen as very demanding concerning quality and reliability. Therefore the establishment of 

a medtech product within Germany is seen as a seal of approval in other markets.  

When talking about the dynamics in the German industry, Uneus explains that many big and 

capital strong companies exist that constantly check patents and look for possible takeovers. 
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This creates a certain dynamic of bigger companies taking over small companies to “buy-

in” the innovation. This situation leads to a high pressure for emerging firms which lack 

resources and experience.  

Overall Uneus states that the internationalization process is very time and cost intensive, and 

therefore a big challenge for small firms. To ensure the success of the internationalization 

process the generation of early revenues is seen as a “must”. This situation is even more 

critical for a company that is listed and therefore has the pressure to perform well to satisfy 

their shareholders. As an advice, Uneus states that small firms should find the first customer 

before starting up the internationalization process. 

4.4.3 Advisory Board Medical Industry 

Frank Rothe is a graduate engineer in the field of medical technology and part of the execu-

tive board of management in the company VAMED. He is responsible for the department of 

medical technology and services. At the same time he is engaged in the Association of Ger-

man Engineers, and part of the advisory board for the medical industry.  

The association of German engineers was founded in 1856 and is the biggest technical asso-

ciation in Germany with around 155.000 members. The Association of German Engineers 

gives recommendations for the scientific and the practical world. More than 12.000 engi-

neers are working on projects to support improvements in the technical field.  

The Association of German Engineers department of medical technology offers an interdis-

ciplinary and neutral platform to build networks for all kinds of actors from the industry, 

research, and science fields, together with representatives of hospitals, insurances, and poli-

tics, to develop sustainable concepts in the medical technology. They are the representatives 

of the user side and are therefore in interface for politics and companies. The advisory board 

of medical industry publishes articles regarding their statement about timely topics, and they 

are asked for advice in the process of formulating new laws and guidelines. 

The company VAMED offers services to support hospitals and other health care institutes 

in developing and applying concepts for purchasing, maintenance, and other services of 

medical and informational healthcare technology products. This includes the sterile prepa-

ration of machines, facility management, full-service offers, advisory for usage, processing, 

application, and a whole product life cycle-management.  

Furthermore, VAMED plans, finances and realizes building projects in the healthcare sector, 

and also offer consultancy for hospitals.  

Rothe assesses the German medtech market as slightly conservative. He explains how hos-

pitals or clinics do not tend to be “experimental” in choosing their technology equipment.  
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As a result, many clinics and doctors are buying products from well established brands, to 

which they stay loyal once satisfied. Therefore the market is not seen as very “open”. Espe-

cially towards certain specific countries, prejudices about lacking quality exist out there. 

Anyway, Rothe admits that, besides these characteristic, the German market is open when it 

comes to products that have a benefit, and customers are able to be persuaded with convinc-

ing arguments.  

Rothe explains that hospitals today have professional purchasing departments which are 

highly specialized in working efficient. First of all, there is a differentiation between invest-

ment and consumption goods in the market. Investment goods are machines or products that 

have a high acquisition value and can be used over a longer period of time. According to 

Rothe, a higher value of a technology implies a higher personal influence of the doctor on 

the choice. On the other hand, consumption goods are goods of lower price and higher vol-

ume. Consumption goods, in some cases are related to the chosen technological systems 

when a machine needs certain equipment.  

According to Rothe sometimes the decision for one technical solution has an impact for the 

following years. For hospitals that tend to have a strong business focus, the profitability of 

an investment can be calculated in relation to the fixed-sum that is paid per treatment from 

the insurance companies. Anyway, with some items, a “pay per use” calculation cannot be 

performed as for example the costs of a surgery table per surgery cannot be determined. 

How the hospital behaves depends on its structure. Private clinics tend to be stronger on the 

business side when it comes to allocating their costs. On the contrary, public clinics tend to 

be stronger influenced by the doctors and thereby act in favor of the patient.  

The difficulty for foreign companies, when coming to Germany, according to Rothe, is the 

language barrier. He states that even for German speaking people going to Switzerland or 

Austria, or the other way around, can be problematic when building up a network (in all the 

three countries the German is an official language). Furthermore, he states that starting a 

company “from scratch”, without help is difficult.   

That is why he strongly advises to connect with an experienced partner in the related field 

that has knowledge and networks to overcome the language barrier and get the relevant in-

formation in the market. In the interview Rothe explains how every market has its own char-

acteristics and it is important to know who the relevant “players” in this market are. 

For a company that is planning to enter the German market, Rothe suggests that exhibitions 

could be a possible way to raise interest and talk to people active in a specific field. He also 

states that the relevant purchasers from the hospitals will look for new technologies on ex-

hibitions that are available for each type of medical field.  

As an overall trend in the market of medical technologies, takeovers of startups or small 

companies can be identified. According to Rothe this is also related to the low interest rates 

on bank deposits at the moment. Dividends could easily be made through reserve funds at 
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the bank due to higher interest rates, some years ago. However, today companies tend to 

invest their money in small firms to achieve a higher return on investment. 

When it comes to bringing new medical technology products to the market, Rothe describes 

the German, or in general the European market, as easier than the U.S-American market due 

to quicker processes for the fast usage of innovative products. 

He distinguishes between an easy way for going to the market, and a more difficult challenge 

for getting established on the market. That is why, according to Rothe, the success of a prod-

uct is mostly related to the product itself, as the German market is quite “objective” towards 

“useful” products. He admits that Germany, in the medical technology sector, is a highly 

regulated market due to high security standards. 

Still, in global comparison he estimates the German market as a market with relatively con-

trollable factors like safety, a low corruption level, and with an overall attitude of companies 

to be innovative, and thus a good opportunity to establish successfully.  

As Germany is a country in which people like to found private associations for every topic, 

Rothe advices to use the help of “topic related groups, organizations or associations” to raise 

the attention about the use of the product and use their network and influence. 

4.4.4 Senior Doctor, Vivantes Hospital  

Aregger is a doctor for internal medicine in the Vivantes Hospital in Berlin-Friedrichshain. 

She was born in Switzerland and works since 2005 in the field of dialysis. Since 2009 she is 

a senior physician in the hospital in Berlin.  

The dialysis station in the Vivantes hospital in Berlin is quite small with a total of eight 

dialysis spaces, where they treat patients in three shifts. Their patients are mostly in the hos-

pital for other reasons like pneumonia or a stroke, and are besides these regular dialysis 

patients. In addition, the dialysis department also takes care of the patients on the intensive 

care unit, with the so called acute dialysis after kidney failure.  

Aregger states that the dialysis is more expensive than the outpatient treatment, and that they 

perform more peritoneal dialysis than hemodialysis as this is one of their focus fields.  

Aregger states that doctors next to their day to day job are not too involved in the business 

activities of the hospital. Yet, especially in the dialysis sector the doctor is working with the 

machines every day and thereby has to have a certain interest. She explains that in the process 

of dialysis, a lot of problems faced can be solved by a new innovative product, and the ma-

chines change a lot over time. 

Aregger is very open towards new innovative products that can help the patients, or the 

nurses and their department; she likes being a promoter of new ideas. In the process of get-

ting new technologies into usage in the hospitals or at the doctor's office, the respondent 
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estimates the role of the doctors as a just a small piece of the system. She states that the 

doctors have the role of an interested party with little influence. 

An interesting fact: Aregger mentioned that in the treatment of hemodialysis the blood of 

the patient is leaving the body and then entering again. Hence, the security aspect is very 

important as the patients could die if mistakes occur. This lead to high regularities and re-

quired certifications. Also for the user of the machines, the nurses, the risky treatment is a 

sensible topic which can lead to a cautious attitude if new and first unknown technologies 

appear on the market, especially if they have not proved their reliability yet. 

This responsibility of risking the life of a patient requires the influence of ethics commissions 

who argue about the evaluation of the risk of a treatment and the possible advantages.  

The respondent argues that even for products without CE certification, the utilization of the 

product can be approved by either an ethic commission of the state office for health and 

social affairs, if it is a technical product, or by the medical association if it is a pharmaceutical 

product. This process in Germany is, according to Aregger, a laborious and bureaucratic 

effort.  

If the volume of the whole investment exceeds a certain amount, the process within the hos-

pital requires an official tender, which is public to all manufactures, who can then apply. The 

decision will be made by a committee that consists of head physicians, head nurses, and 

directors of the hospitals. This process is designed to avoid bribery or corruption. In many 

cases the hospital contracts for multiple years with a manufacturer for a certain machine. As 

a result, the doctors and also the nurses get familiar with a certain technological product. If 

the contracts expire the official tender starts again. In some cases, if the doctors and nurses 

want to remain the same machine, they can influence the tender application process, so the 

stated requirements only suit to one supplier. 

Aregger notes that the process of how treatments get paid is not of importance as they have 

to practice their daily job and help patients with the available solutions. As she herself is 

from Switzerland, she emphasizes that the systems, and especially the amounts that can be 

charged from the insurances, differ from country to country. However, she also mentioned 

that the amounts paid for dialysis treatments in Germany are one of the lowest in Europe. 

This is also the case because in Germany the amount does not include the medication for the 

patients (e.g. EPO and iron), which will be charged separately. 

The respondent also states that the focus is different between public hospitals and private 

clinics as for example in the case of Vivantes, as a public hospital, the money spent is of less 

importance because some patients are in a critical situation and therefore the focus is on 

keeping them alive. Private nephrologists are often working more financially oriented and 

look how much they can charge from the insurances. For Aregger, the German system of 

fixed-sum payment by the insurances for a treatment method is preventing the use of new 

and more expensive treatments or equipment, which might have a bigger use. According to 

her as a doctor, coming from a foreign country to Germany, she admits that it was difficult 
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for her in the beginning to learn about the characteristics in the German market as she was 

used to the circumstances in the Swiss market.  

As an example she mentioned that consultation hours for certain patients can be reimbursed 

with 45€ per person, per quarter of the year, and that after it does not matter if the patient is 

coming one time or 20 times per quarter. Furthermore she evaluates the German market as 

bureaucratic. Hence, the behavior of the doctors is strongly dependent on the way the treat-

ments and services get reimbursed by the insurances. To keep herself updated about new 

treatment methods or new technologies, Aregger attends meetings and trainings, and visits 

annual congresses from the associations of German nephrologists. Additionally she reads in 

relevant and topic specific magazines. 

As another way of getting informed, she states that through the interrelations with other 

departments there is a flow of information within the hospitals. Furthermore, it happens that 

sales agents from companies come by to present their newest product, but according to Areg-

ger, these people are not only there to inform as they want to sell their products. For the 

products in the field of dialysis the respondent claims that the risky procedure puts high 

expectations to the reliability and the use of the product.  

Summarizing Aregger emphasizes that the generation of the required information for a com-

pany coming to Germany is the biggest challenge. 

4.4.5 National Association of SHI Funds 

The national association of the statutory health insurance funds represents the interests of 

the German SHI system in the Federal Joint Committee, where the healthcare catalogue is 

defined. 

Large sections of the health care systems are self-governed which means that doctors, hos-

pitals and insurances negotiate the payments of treatments. The association of the statutory 

health insurance funds is the public authority of the federal joint committee, where the cata-

logue of accepted treatments and the amount that can be charged are negotiated.  The min-

istry of health has the control of legality over the federal joint committee.  

Dr. Matthias Dettloff is working in the association of health insurance funds and responsible 

for the evaluation of new treatment methods, innovation management and medical devices. 

He has a PhD in Biology, has multiple years of working experience in the research and de-

velopment department in the medtech industry, and worked as a Clinical Research Associate 

in the research of pharmaceuticals. In the interview Dettloff states that the process of intro-

ducing new medical methods or treatments depends on the sector. It has to be distinguished 

between the stationary and the outpatient sector. This is related to the different requirements 

for each of the sectors. 

According to Dettloff, in the stationary field, it is easy to apply new technologies or products 

as the hospitals do not need an allowance from the federal joint committee for using them. 
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The principle of permission with the reservation to prohibition is preserved. If the federal 

joint committee wants to ban a technology or treatment they need a vote with a ⅔ majority.  

Furthermore Dettloff explained that since the early 2000s a reform has changed the hospital 

reimbursement system to the introduction of the German DRG (diagnosis related groups) 

system, which operates with case-based lump sums. This reform intended to standardize the 

reimbursement for same treatments in all of Germany. Hence, the amount of money that can 

be charged from the insurances is fixed and the facility is in charge of its own expenses to 

be profitable. This fact causes a lot of pressure for the hospitals and doctors to run their 

business efficient. As one of the most important organizations involved in the process of 

determining the sums which can be charged, Dettloff refers to the Institute for the Hospital 

Remuneration System. This institute is calculating how much should be charged in order to 

be able to be efficient with a certain treatment. Some hospitals give an insight to their costs 

to the Institute for the Hospital Remuneration System, so it can be detected the charged 

amounts for some treatments are too high or too low. Dettloff also emphasized that as a rule, 

the Institute for the Hospital Remuneration System needs cost data for two legal years, prior 

to adapting old, or introducing new, DRGs.  

For speeding up the process of being able to charge higher amounts for new treatments Det-

tloff pointed out that there is a special procedure called the new examination and treatment 

methods procedure. Interested hospitals may apply once yearly for a new examination and 

treatment methods fee. If the Institute for the Hospital Remuneration System comes to the 

conclusion that the application of the new examination and treatment methods is not covered 

by existing DRG or additional fees, hospitals may negotiate with the sickness funds for ad-

ditional fees that are valid for one calendar year. New examination and treatment methods 

applications have to occur until the Institute for the Hospital Remuneration System has suf-

ficient data at hand to implement the new examination and treatment methods into the DRG 

system.  

When it comes to market complexity, Dettloff states that in the stationary field the process 

of bringing a product into use is quite easy and quick in the stationary field, in the whole 

European Union.  Especially in comparison to the market in the United States of America. 

For the outpatient sector it is only the quite easy if the new product is part of a method or 

treatment which is already included in the catalogue. As long as the product has all required 

approvals the companies can directly start selling to the related facilities or doctors. Accord-

ing to Dettloff, if an entrepreneur has a really unique and new technology, The Federal Joint 

Committee (FJC) has to release a directive prior to use it in the outpatient sector, which may 

take between two and three years. The FJC assesses the method on with evidence-based 

criteria. He also emphasizes the barrier of getting all the required information. For overcom-

ing the language barriers, he suggests to contact organizations that support foreign compa-

nies by getting the required information. 
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As a possible support for companies to enter the market and get required information, Det-

tloff refers to the association representing the manufacturer, like for example the Federal 

Association Medical Technology or the Central Association of the Electronics Industry.    

Dettloff explained that in Germany the Social Code, referring to the health insurance system, 

which constitutes the regulation of the process of how to introduce new medical products 

and their reimbursement with the insurances, was changed many times during the last years. 

He also claims that there was no governmental period without any changes in the fifth book 

of the Social Code. He said it is necessary to get the newest version every year to be updated. 

Even this year, several changes have been made which are already effective, or will be in 

2017. 

4.4.6 Federal Joint Committee 

In Germany, the social responsibilities of the statutory health insurances are organized in a 

self-governed system for the insured, the contributor, and providers. Hence, the federal joint 

committee is responsible for around 70 million people that are part of the statutory health 

insurance in Germany. 

As the supreme and final decision making body, the federal joint committee includes the 

representatives of physicians, the dentists, physiotherapists, hospitals and insurance compa-

nies in Germany. The duty of the federal joint committee is to determine guidelines for the 

development of the catalogue of services which will be reimbursed by insurances. At the 

same time it is one of the main goals of the federal joint committee to ensure the quality of 

the offered treatment methods in the outpatient as well in the stationary sector.  To support 

the use of new treatment methods and research project the federal joint committee estab-

lished an innovation council. 

Person A is working as a speaker in the department of public relations and communications. 

The respondent states that the evaluation of the complexity is dependent on each situation. 

Many factors that are related to a specific situation have to be considered in order to be able 

to select a course of action. It has to be distinguished if the product already has all the re-

quired certificates and complies with the industry standards for instance (e.g. ISO norms). 

Furthermore, it also depends on the safety category the product belongs to. Another factor 

which has to be distinguished is if the product will be used in the stationary sector (e.g. 

hospital) or in an outpatient sector (panel doctor). These distinctions are just a few examples 

of situations which all lead to a different required course of action.  

In the case of the distinction between outpatient sector and stationary sector it can be said, 

that treatments that are not listed in the catalogue can be applied for stationary treatments as 

long as they are not forbidden by the federal joint committee. Person A also mentioned that 

just recently as new law has been passed which is supposed to speed up the process of being 

able to reimburse these products or treatment methods. According to person A, the matter of 

fact if the new developed product is part of an already listed treatment or if the product 
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constitutes a completely new and innovative treatment methods is of vital importance. If the 

new product is only part of an already listed treatment the usage of the product should be 

aligning with the regulatory. On the other hand, if the treatment is highly unique and new it 

is a complex process to finally get the treatment into the catalogue of the insurance compa-

nies.  

Person A informed that the process of how to achieve this is described in the rules of proce-

dure (Verfahrensordnung) and can be found on the website of the federal joint committee. 

According to the rules of procedure the application of an investigation for adding treatments 

to the list can be done by the following: 

● Head organization of the related groups 
o National Association of Statutory Health Insurances (Kassenärztliche Bundesver-

einigung) 
o Confederation of Dentists (Kassenzahnärztliche Bundesvereinigung) 
o German Hospital Association (Deutsche Krankenhausgesellschaft e.V.) 
o Statutory Health Insurance Head Association (GKV-Spitzenverband) 
o Patient Organizations  
o Three neutral members of the Federal Joint Committee 
o Manufactures and companies of a medical technology product 

 

To find out about the relations of all the bodies in the self-governed system Person A refers 

to the website of the federal joint committee and the social law book number five; especially 

the paragraphs 135, 136, 137c, 137e, 137h. 

Person A evaluates the German medical technology market as highly complex due to the 

amount of players involved and their relations which are all described in the social law book. 

The complex German legal procedure and the interrelation of many bodies can create con-

fusion. The respondent grants that even for people within Germany it is difficult to under-

stand how the connections are and the system works. 

4.4.7 Berlin Partner 

Berlin Partner offers business and technology support for companies, investors and scientific 

institutions in Berlin. Berlin partner promotes the German capital as a business location to 

the world. The Berlin Partner experts provide a superb assortment of programs to assist com-

panies launch, innovate, expand, and secure their economic future in Berlin, with the help of 

customized services and an extensive science and research network. Berlin Partner is a 

unique public-private partnership that collaborates with the Berlin State Senate and over 270 

companies in Berlin. 

4.4.7.1 Location Marketing - Berlin Partner 

Petra Schmauß is a project manager for medical technologies for Berlin Partner, and helps 

businesses set up in Berlin. She has a background and experience in medical technologies 
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and focuses on businesses in the healthcare sector, more specifically the medtech sector. 

Although Berlin is the main focus, she also assists on a larger scale in Europe. Schmauß is 

mainly responsible for location services and informing customers about the possibilities and 

advantages. On the practical side they navigate clients in location search, employee search, 

financial possibilities and requirements, and so on. They take a neutral stance in their oper-

ations and support each client equally. Berlin Partner has mainly international clients, yet 

partners with any company that wishes to go to Berlin. 

In the interview, Schmauß explained that they find new clients in many different ways, by 

going out in the field and to conferences, where she introduces Berlin as a business location. 

There are a lot of conferences in the healthcare sector with the possibility for networking or 

matchmaking. At such events they can get in touch with potential partners and get to know 

what they have to offer and/or if they look to expand. It is relatively easy to identify new 

partners and see if there is interest for both parties to take a next step, however in the begin-

ning it is mainly about informing them. 

Berlin Partner also does classical marketing campaigns that focus on Berlin as a business 

location. “Ich bin ein Berliner” is an example of an industry campaign. They also make 

events that are open for international public, and often cooperate with Cluster Organization 

for fairs and exhibitions. Cluster Organization is measure by the states Berlin and Branden-

burg that deals with the healthcare industry in both states. The main goal of such events or 

exhibitions is to show what Berlin has to offer as a business location as well as what actors 

are present in the market. It works on different levels with many different actors active in 

the region: the science and technological facilities, people with everyday business experi-

ence in the field and region, and so on. Since there is not just one platform, the goal is to 

bring them together through networking.  

Schmauß explained that you have to get certified in the healthcare industry since there are 

many quality standards. This is also a process that can be put into motion by Berlin Partner; 

otherwise one can just go to a well-known office to get it done. 

In order to go to the market, knowledge of that market is a key factor. Startups or smaller 

companies that lack capital, usually have a different focus than a mature company that is 

expanding. However, companies that plan everything properly ahead can turn that plan into 

a success. 

4.4.7.2 Medtech Expert - Berlin Partner 

Dr. Helmut Kunze leads the medtech field at Berlin Partner. The business unit healthcare 

industry is split up into medtech, biotechnology pharma, and healthcare. He has a back-

ground in medtech and a natural science doctorate degree in molecular biology. He deals 

with E-projects in technology transfer in science, economy, and cleantech, key account man-

agement, and projects within Europe. 
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The German medtech market with the different insurance companies and high regulation 

brings a lot of problems and difficulty. Unlike in general commerce, the end customer does 

not pay the original selling price, but the insurance companies do. Also doctors do not gen-

erally set treatment prices themselves; this is done through organizations and associations. 

Depending on the product and its specifications prices are set.  Kunze also explained how in 

the US there are private second parties that can help customers with financing expensive 

treatments, which does not exist in Germany. However, even if expenses are paid for, one 

cannot simply walk into a dialysis facility and ask for a certain product by a certain company; 

the treatment will be done with whatever product that center uses. 

Kunze said that one of the main points they emphasize with their clients is to think about the 

cost structure as early as possible in the market entry planning process. Also, clients are 

usually asked to estimate and count all financials like budgets, demand, production, employ-

ees, and so on. The healthcare and medicine sectors are more often linked to business man-

agement. So if doctors and hospitals are seen as companies or business entities, then they 

have to think more business related. Therefore, a lot of research and tests are done with new 

technologies and products for the reason that they are lucrative, even though they are not 

really necessary. Expenses can run up really quick when doctors do tests that are not com-

pletely necessary. By Kunze’s quick estimate, probably about 30-40% of scans, like MRI or 

CT, are unnecessary. For example “if you have a runny nose and the doctor starts with an 

MRI scan (exaggeration); of course he gets 2000 euros for that so.” 

To introduce a product in the market, product ratings and certifications are important. A 

certification might take a more time and might be more costly but it shows the quality stand-

ards to the customer. The certification also proves that the company has produced and packed 

in a specific manner. When a new product makes its way on to the market, they do not 

replace the old ones; the offer of a product expands and the older ones do not simply disap-

pear. 

Also Kunze’s experience at Berlin Partner has been briefly discussed. He said that Berlin 

pulls quite some potential since it is the capital of Germany, a very green city, has a large 

cultural offer, and has a rural character which makes life easy for families, and so on. As 

discussed with Mrs. Schmauß, there are programs for companies that lack capital. Kunze 

later added that there is also a big difference between companies originating in the EU or 

companies from out the EU since they would need permits and licenses, which plays a big 

role in the finances. 

A classic example of why companies eventually did not move to Berlin is since they do not 

want to lose their employees and can’t convince them to move as well. If the company has 

existed for a long time in a different place and has a lot of long-time employees, these em-

ployees are settled in, have families, kids in school, etc. which keeps most from wanting to 

move. Another classic case is that the company wants to move to Brandenburg, just outside 

Berlin, due to favorable prices and industry facilities. However, Brandenburg does not have 
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the same attractive infrastructures, schools, city character, and so on that Berlin has to offer; 

which is another reason employees would not want to follow. 

4.4.8 Desk Officer Business & Trade - Swedish Embassy Berlin 

The main task of embassies is to represent the home country in a foreign country. It is seen 

as a diplomatic representation of a government, to inform about the actions of the home 

country. This includes also the business relations of two countries.  

Already since 1912 Sweden has an embassy in Berlin in Germany which was relocated to 

Bonn due to the occupation of the Eastern part of Germany, after the Second World War. 

After the reunion of Germany it was planned to finally move the embassy to Berlin again.  

The Swedish embassy employs around 40 in Berlin located workers to administer the re-

sponsibilities in maintaining the relationship to Germany. 

Person B works as a desk officer business and trade at the Swedish embassy. The task of the 

embassy in the process of internationalizing firm is to help building up networks, and so they 

act as a bilateral intermediary for companies, the politics, and other actors in the market. As 

the embassy has to keep its neutrality towards each company, they only offer events which 

include many companies, or organize “round-table-meetings” to connect the companies in 

the foreign countries and share information.  

In supplying the arriving companies with information, the Swedish embassy works together 

with the “Deutsch Schwedische Handelskammer”, “Business Sweden”, and “Trade and in-

vest”. Person B strongly suggest to the companies to visit related exhibitions for meeting up 

with people that might be interested in the product or in the position to help the company.  

In the opinion of Person B the German language is one of the main barriers, especially in 

certain industries. Even if in modern industries everything is in English, the communication 

and the networking still takes place in German. According to Person B, the German language 

is also of big importance; if the company starts to make their business in German language, 

Switzerland and Austria can easily be served too. This gives a big opportunity as these three 

countries together contain more than 100 M inhabitants. 

4.4.9 Quality Manager - Dialysis facility 

Person C works in the quality management department of a charitable dialysis provider in 

Germany. The dialysis facility is one of the oldest and largest providers of hemodialysis in 

the German market. This facility is operating nationwide and they work in a network of 

doctors and institutes together to provide a high quality supply for the patients.  

Person C is responsible for the handling of the safety of the patients, and the assurance of 

the treatment quality. For the monitoring of the quality, the dialysis facility uses different 
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quality management systems according to the field of investigation (machines, processes, 

equipment). For the decisions of which product will be used, as the respondent explained, 

there is a purchasing department which is taking the decisions together with the manage-

ment.  

When it comes to the use of new technologies, the fact that the insurances only pay fixed 

sums per treatment without any connection to which equipment will be used, is preventing 

the use of possible improvements in the quality of the treatment method. Hence, the dialysis 

providers have to calculate in which way the new technology is profitable and benefits in 

the long-run.  On the other hand, as the interviewee admits, the cap of the amounts that will 

be paid by the insurances also ensures that the providers have to be cost-sensitive to ensure 

the profitability of the treatment.  

Another challenge, especially for this dialysis facility, is that since they are acting charitable, 

the offering of certain treatments is highly cost inefficient, like for example the dialysis of 

children; they need more care through nurses, doctors, and psychologists. 

In the opinion of the respondent, new technologies which are developed and brought to the 

market have to be implemented in the environment of its field. Thereby it is of cause im-

portant to find the relevant partners, like for example suppliers or customers, and understand 

their role in the market. For the firm, to figure out how to approach health care institutions 

brings a unique challenge of understanding the decision making process in, for example, a 

hospital or other outpatient organizations that can be either charitable, public, or private.  
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5 Analysis 

A total of ten interviews have been conducted with stakeholders in the medtech industries, 

exploring the issue of market complexity and business model innovation from different per-

spectives. The following Table displays the interviewees in the same order as the recorded 

data of their interview is analyzed in the subsequent tables. Table 3 shows the different per-

spectives. Furthermore the gained knowledge from the case study and the gathered infor-

mation about the medtech industry and the healthcare industry are used to understand the 

statements of the different stakeholders. Their interdependency with the theoretical frame-

work will be discussed for first, the dimensions of market complexity, second the complex 

adaptive system, and third with the business model innovation theory.  

 

Table 3:  Research Perspectives 

Perspective Name 

Founder / CEO Patrik Byhmer 

Business consultant  Bo Uneus 

Advisory board medical industry Germany Frank Rothe 

Senior doctor Dr. med. Fabienne Aregger 

National Association of the SHI funds Dr. Matthias Dettloff 

Federal joint committee Person A 

BBP (1) - Berlin Partners location marketing Petra Schmauss 

BBP (2) - Berlin Partners medtech expert Dr. Kunze 

Desk officer business and trade, Swedish Embassy Person B 

Dialysis facility in Germany Person C 

 

In order to turn the large amount of data collected into more organized and handier data, the 

items within the data have been categorized according to the developed theoretical frame-

work. Keywords representing multiple collected items were identified and subsequently 

grouped according to their content. Through data reduction, the large amount of data thus 

decreases. To facilitate the analysis process and drawing conclusions, the data were orga-

nized and displayed into tables that can be found in Appendix III. In chapter 5.1 the tables 

were discussed in accordance to the market complexity framework dimensions. In chapter 

5.2 the data were analyzed through the Complex adaptive systems model. And finally, in 

Chapter 5.3 the remaining data collected are discussed. 
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5.1 Dimensions of Market Complexity 

The empirical data, collected from different perspectives, are analyzed according to the di-

mensions of market complexity. To reduce the amount of data, the findings were put into 

tables and grouped. The availability of information data were categorized in market 

knowledge, experience, networking, and language. The data in Transparency were grouped 

in structure, culture, language & experience. The findings in the actors involved dimension 

were analyzed as hierarchy, reimbursement, and others. In the product related table, findings 

were grouped as quality in German market, pricing, and implementation process. The cus-

tomer base data were categorized under decision making, and to-do. And lastly the adaption 

to change table was grouped in reimbursement, capital & takeovers, and establishment. 

5.1.1 Availability of Information 

As already discussed in the literature review, the availability of information was detected as 

a dimension of market complexity. During the study it was shown that the dimension avail-

ability of information consists of the elements knowledge or information, experience, net-

working and language.  

The case study of Redsense Medical proved that the finding of the right information is one 

of the prevalent issues faced by internationalizing companies when approaching to the tar-

geted market. The founder explained that it is difficult to find information in a foreign mar-

ket, even more so specifically to the medtech industry, which is a highly regulated sector 

with a large variety of products. These findings align with Brunnermeier and Oehmke 

(2009), who argued that the availability of information about the market can reduce the com-

plexity of that certain market. The same statement was also confirmed per interview by the 

national association of statutory health insurance companies, and the senior doctor. They 

also state that knowing the market is the biggest challenge for new companies, and identified 

the availability of information as the most occurring barrier in internationalizing. Further-

more, Kogut (2000) argued that in order to gain a good understanding of the market, the 

necessary information needs to be found. However, related to the dimension of actors in-

volved, the federal joint committee mentioned that due to a large amount of actors involved 

it is sometimes difficult to find the right person responsible in order to gather the necessary 

information. 

Additionally, in order to gain a proper overview of the market, the interviews showed that 

experience was found a valuable asset in every aspect of internationalization. As business 

consultants are hired to overcome the lack of experience of INVs, from their perspective it 

is an important advantage when establishing in a foreign market. The experience in this con-

text is understood as the knowledge about the market, its structure, and the interrelations 

between the parts of the market structure. In the Redsense Medical case, the founder con-

firms that his experience in the healthcare industry helped him to establish business easier 
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in the US and the UK, as he dealt with this market earlier in his career. To compensate the 

lack of experience in foreign markets, the founder surrounded himself with very experienced 

board members, as for example a business consultant from Sweden that located his consul-

tancy in Germany and helped many companies to enter the German market. The factor of 

experience was not directly mentioned in theory on market complexity dimensions and CAS, 

yet was found to be directly linked to the availability of information as a source of valuable 

information about the market. Also, both the advisory board and the national association of 

statutory health insurance companies mentioned that in order to gather such information, 

partnerships or networking are a must. This aligns with the findings of Johanson and Vahlne 

(2009), who argue that networks can be used in order to acquire relevant market knowledge. 

The business development services offered by embassies often include help in building up 

relationships with experienced parties through networking. Thereby, the help of higher level 

managers with more experience has higher traction according to the business consultant’s 

perspective. Also, local governmental institutions usually provide programs that support for-

eign and domestic companies to establish business in their region. The founder confirmed 

that such programs are useful for obtaining structural information and assistance regarding 

markets the entrepreneur is not familiar with. Exhibitions, topic related associations, con-

gresses, and so on, can also be used for networking purposes and for gathering valuable 

market information. 

Additional to the literature, language was found to be a major factor in the internationaliza-

tion process. Both the founder and the senior doctor said that the inability to speak the local 

language could pose as a barrier, and that a native speaker with market experience is highly 

valued. Further, the business consultant and the advisory board added that even though Eng-

lish is commonly spoken, the native language is required for networking and functions as a 

strong door opener. 

5.1.2 Transparency 

Also transparency was identified as an important dimension of market complexity in the 

theoretic framework. With the gathered data, the structure, the culture, the language, and 

again experience, were recognized as variables that affect the transparency of the market. 

In the case of Redsense Medical, Mr. Byhmer argued that the market structures differ from 

country to country; for example the US market, being quite unstructured yet with very clearly 

communicated authorities in each sector, and on the other hand a very “well” structured 

German market yet with an unclear view of who holds which responsibilities. The Berlin 

Partners medtech expert perspective confirmed that due to the many actors in the market it 

is sometimes difficult to find out whom to approach for which matter. This aligns with Meier 

(2013) who declared the structure of a market, with different organizations, associations, 

laws, etc., as an impeding factor of transparency, leading to the fact that the acquiring of 

information is not always guaranteed. However, the national association of statutory health 

insurance companies explained that certain laws have been implemented to make the market 
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more homogenous and for ensuring the creation of an equal starting situation for each actor 

in the market. These findings are in line with what Roberts (2012) found out about the in-

formation legislation, which seems to have improved in many countries in the last decades. 

The advisory board mentioned that in general, information is made available through asso-

ciations and representing organizations, and Berlin Partners added that governmental insti-

tutions are in place to assist companies in finding needed information when establishing. 

Specifically to the medtech sector, the senior doctor stated that hospitals’ tender processes 

are open to the public, which according to the Berlin Partner’s medtech expert may however 

be difficult to understand for outsiders since it is not the end customer who pays in this 

reimbursement system. 

The senior doctor believes the medtech market to be very bureaucratic, and that characteris-

tics vary from country to country. The business consultant confirms this and explained that 

another factor that should be considered is that every inner state in Germany has a different 

culture and also dialect, all of which has to be acknowledged and understood in order to 

conduct business there. However, all by all, Germany was described as a quite open market 

from the medtech advisory board with a low level of corruption and a high degree of con-

trollable factors such as safety. These entire factors are in favor of the INV when approach-

ing to the German market. 

As in the information availability dimension, language and experience also play a big role 

in how a market can be perceived as transparent or not. Language is again commonly seen 

as a barrier that limits the ability of obtaining information, making the market less transpar-

ent. Also, the founder stated that experience in a market helps in knowing where to look for 

information, which is also why many experienced top-level managers become consultants, 

according to the business consultant’s perspective. This aligns with Sapienza (2006) who 

proved that experience in a market leads to valuable knowledge which helps in establishing 

new business. 

5.1.3 Amount of Actors Involved 

The market complexity dimension of the amount of actors involved was identified as one of 

the prominent dimensions in the case of Redsense Medical and was also mentioned through-

out all interviews. Thereby the hierarchies were an identified element which helps to struc-

ture the involved actors. Moreover, it was shown that a case specific characteristic from the 

healthcare sector created a unique situation concerning the amount of actor involved as the 

beneficiary, the user, and the payer are different actors.  

Further, specific to the German medtech industry, the amount of actors seems to be the big-

gest factor increasing the complexity of the market. Schultze et al. (2007) and Sutcliffe and 

Huber (1998) described the amount of actors as a factor of market complexity focused on 

the interaction between the different organizations throughout the marketing process. As 

already seen in the transparency dimension, the founder described the German market with 
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a lot of actors that are very well structured, yet with an unclear view over authorities and 

responsibilities. Responsibilities are split into federal and inner state level, each with their 

own rules and regulations which can be found in the fifth code of the social laws. Thereby 

the German market can be clustered into different levels and hierarchies (See Appendix II). 

The amount of involved organizations is also shown in Chapter 4.3.2. The amount of actors 

in this case can also be related to the high specification of institutions which are “common 

in Germany”, according to the business consultant. Through deviation of work and respon-

sibilities, and also to maintain the independence of certain decisions, many narrowed fields 

are represented by organizations or institutions.  

Furthermore, the business consultant added that there is a strong hierarchy with a lot of spe-

cialization, which makes it even more difficult to find the right person that is responsible for 

a certain matter. Kivits (2011) explained this phenomenon of active entities in a market as 

for example “persons, groups, neighborhoods, organizations, institutions, societies and even 

natural environments” (p. 320). The pure amount of actors makes it more complex to keep 

the overview and to be aware of the roles of the actors. 

Specific to the healthcare industry, large sections of statutory health insurance system are 

self-governed. The reimbursement system also creates a unique situation since, as the 

founder and the Berlin Partners medtech expert explained, the user is not the beneficiary of 

the product, and the beneficiary is not the customer who pays for the product or treatment. 

The main users and buyers of medtech products are doctors and hospitals, yet the patients 

are the beneficiaries of the product. However, the government and/or insurance companies 

are the ones that reimburse for the products. The doctors do not set prices themselves and 

patients do not pay everything themselves. Patients can also not request equipment from a 

specific brand, and are treated with the equipment that the hospital or facility works with. 

Thereby the whole product decision and buying process differs strongly from the classical 

selling to the end-user. 

The federal joint committee explained that for decision making regarding pricing in the 

healthcare sector, they are joined by representatives of physicians, dentists, physiotherapists, 

hospitals, and insurance companies. Also, hospitals have a professional purchasing depart-

ment appointed that handle the buying process, over which doctors only have little influence. 

So already to generate revenues, the amount of actors involved makes the buying process 

complex. Further, the medtech industry is also highly regulated. Decision making regarding 

quality approval is done by different organizations that examine the utilization of a product, 

and an ethics commission decides over the advantages and disadvantages of the product. 

According to the senior doctor it is a very laborious and bureaucratic effort to get a product 

approved. 

5.1.4 Products Offered 

In theory, the amount of products offered on the market has been found to be another factor 

of market complexity (Sutcliffe and Huber, 1988). Thereby theory mostly mentioned the 
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amount of products as the relevant Element. Anyhow, the study proved more elements which 

can be related to the product as a potential element of market complexity. 

In the case of Redsense Medical, it was found that older products, in the medtech industry, 

do not get replaced or disappear directly, which leads to the situation that the amount of 

offered products expands with every new product on the market, according to the Berlin 

Partners medtech expert. However, it was found out that not only the amount of products 

offered create a complexity, yet other more general product related issues complicate inter-

nationalization as well. As mentioned by Berlin Partners, the German medtech industry is 

highly regulated with strict quality standards and certifications. The products on the market 

are assigned according to their use to different product related groups and also risk classes. 

These distinctions due to certain product specifications result in different processes depend-

ent to the respective product type or risk class. Also the ethical factor of a product used in a 

treatment is a product related factor that is not controllable by the INVs and thereby create 

a more complex market. 

The usefulness of a product is seen as a critical success factor in such objective market, 

according to the advisory board, which is highly dependent on the type of technology and 

security classifications. Due to the high demands and regulations, the German market can be 

seen as a quality stamp for the world, which also makes entry in the market more difficult. 

Product ratings and certifications are important. These certifications have different safety 

categories, and sometimes long approval periods. The use of treatments and methods related 

to the product and its use is differentiated in the medtech industry between stationary and 

outpatient sectors. Both the Federal joint committee and the national association of statutory 

health insurance companies stated that highly unique and new technology has a very com-

plex adoption process in the German market. However, the process is still faster in the EU 

market than in the North American market, and the senior doctor said that innovative and 

useful products are still highly welcome to make their daily jobs easier. Yet, the doctors 

themselves do not have much influence over the buying process of equipment. The national 

association of statutory health insurance companies, among others, explained that fixed 

amounts are reimbursed by the insurance companies, which are calculated in pay-per-use 

form. Since there is a need for profitability, this puts pressure on the hospitals and medical 

facilities for their choice of equipment and often prevents use of newer and better treatments, 

according to a representative of a dialysis facility. The buying processes vary however, ac-

cording to the value of the product; a sum under a certain amount can be bought by the 

hospital without the need of a formal tender offer. 

The fast and early implementation, of the product on the market, was proved to be critical 

for INVs in order to act sustainably.  Yip (2004) argued that if the product cannot be sold 

and the business model does not fit the environment, it gets obsolete. Hence, the fit of the 

product to the industry environment seem to be an additional factor playing a role in the 

internationalization process. In the case of Redsense Medical it is a critical issue in the de-

cision to enter a market, if the market actually demands the offered solution from the com-

pany. 
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This circumstance could hold back the INV from making early revenues. This was also dis-

cussed by Ecarla et al. (2009), who criticized the implementation of revenue stream after the 

market approval as too late. The business consultant also explained his strategy as first find-

ing customer before actually entering the market, as a successful and experienced one. This 

approach of entering market aligns with the ideas of Scott and Bruce (1987) who also em-

phasize the importance of finding customers at an early stage. 

5.1.5 Customer Base 

Another dimension of market complexity is the customer base, and as a main element which 

caused complexity in this study, the decision process of the customers was identified to be 

of high relevance.  

In the case of Redsense Medical this dimension provided some difficulties due to the German 

reimbursement system of the insurances. The founder and the Berlin Partners medtech expert 

both stressed the fact that the end user is not the actual customer, yet the target groups are 

the hospitals and insurances. From a practical perspective, the senior doctor explained that 

the users are doctors and nurses, but that they have only little influence on the buying deci-

sions. The senior doctor, a representative of a dialysis facility in Germany, and the advisory 

board’s perspective all stated that the decision making is done by professional purchasing 

departments in cooperation with a committee of head physicians, head nurses, and hospital 

directors, in order to avoid bribery or corruption. The dialysis facility representative men-

tioned that the decision making process has to be well understood in order to conduct busi-

ness. According to the senior doctor and the advisory board, the hospitals do not tend to be 

very experimental when choosing equipment. However, the Berlin Partners medtech expert 

stated that hospitals are more run like businesses nowadays, and often test new technologies 

not since they are necessary but since they are lucrative for business. In the choice of equip-

ment, hospitals are often loyal to familiar and previously used brands, most of which are 

well established. Therefore, the business consultant believes it is of uttermost importance to 

find customers before internationalizing, since revenues are an absolute must for emerging 

companies. This is especially the case for listed companies that have to satisfy stakeholders 

with performance goals. 

This unique structure of the customer base creates a situation that might challenge the INV 

to find customers and trigger a demand for the product, as many people are involved in this 

decision. Furthermore, as already mentioned before, the importance of customers during an 

early phase of the internationalization process was explained by Scott and Bruce (1987) and 

Ecarla et al. (2009).  

Another point that was also faced by the company in the case is the different structure of 

customers in different markets. Redsense faced many private hospitals in for example the 

US, a market where it is common to sue a hospital in case of a mistake during the treatment. 
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This slight change favored the demand for the Redsense Medical product to an increasing 

number of sales.  

5.1.6 Adaptation to Change 

The last complexity dimension which was discussed in the literature review is the adaptation 

to change. Overall, this dimension did not seem to be as relevant in the case as the other 

dimensions, as it was only rarely mentioned during the interviews. Anyway, it was shown 

that the medtech industry is situated in an emerging field and thereby very dynamic. The 

identified elements causing complexity lead back to the unique reimbursement process in 

the German medtech industry and the processes of establishing business in a dynamic envi-

ronment. 

This is related to the amount of new products, treatments methods and technologies in the 

whole healthcare industry.  Additionally, the advisory board confirmed frequent changes in 

the fifth code of the social laws which can change the situation for a company from one day 

to the other.   

In the case of Redsense Medical, one of the main issues faced was reimbursement in the 

German market. The senior doctor stated that the fixed-sum reimbursement system by the 

German insurances prevents the use of new treatment or equipment, thus doctors’ behavior, 

when it comes to product decision making, is strongly dependent on the reimbursement. As 

an example it can be pointed out that the sums paid for dialysis treatments was recently 

lowered by the federal joint committee in 2013. Therefore, the Berlin Partner medtech expert 

always stresses the planning of generating revenue far ahead of the internationalization. 

Specifically to the case of Redsense Medical, the founder mentioned that a lack of resources 

prevented an earlier market entry in Germany. Governmental programs are in place to help 

companies with such problems regarding a lack of capital, knowledge, resources, etc., ac-

cording to Berlin Partners. These companies are also more vulnerable to takeovers by larger 

competitors. The advisory board and business consultant perspectives both stated that big 

companies continuously check patents and so on, in the search to a lucrative company to 

merge or takeover. Due to low interest rates, investments in small companies or startups lead 

to many takeovers.  

5.2 CAS 

From the market analysis of the German healthcare system and the medtech industry together 

with the case study, the theoretical framework of how complex adaptive system are consti-

tuted, can be applied.  
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5.2.1 The Agents  

The concept of Gordon and Curlee (2001) which explains the self-organization of the com-

ponents to create an emergent system can be found in the German medtech industry. The 

German health care sector is constituted as self-governed but with the special feature that it 

is regulated through politics and laws, which sets a certain frame to the development of the 

system.  

The developed model of Holland (1995) with its four characteristics of adapting and learning 

systems; the agents, the signals, the subroutines, and the adaptation and evolution, gives a 

scheme for investigating the German medtech market.  

First the relevant stakeholders were identified, which according to Agle, Mitchell, and Son-

nenfeld (1999) can potentially influence or are influenced by the company. In chapter 4.3.2, 

the related stakeholders and their representing organizations on the three levels of the Ger-

man healthcare market were shown. The variety of organizations involved was justified by 

the high specialization in the German market from the business consultant. 

Regarding the many actors or agents in the market the challenge for internationalizing firms 

is to be aware of them and their relation to the company. 

5.2.2 The Signals 

For identifying the interrelation between the agents or as they were described by Etemad 

(2004) the “interactions and relations” (p.31), the tasks and responsibilities have to be ex-

amined for understanding the position and role of each agent in the adaptive system.   

As found, the transaction can be buying-selling transactions, competition, regulations, re-

sponsibilities, dependencies, or support. From the market research it can be said that also 

one agent can be involved in multiple transactions, as for example the government is giving 

support for companies to settle up their business (e.g. Berlin Partners) and at the same time 

regulate and control the market by passing laws and giving guidelines.  

Buying and selling transactions from the viewpoint of the company were identified as quite 

unique in the healthcare sector, as the beneficiary of the treatment is neither the user nor the 

one paying. Doctors have little influence on the chosen treatment method and insurances are 

the ones paying for the treatment. The competition for example is in comparison to the buy-

ing-selling relation rather simple, as the companies compete with other medtech companies. 

Nevertheless, it could happen that for example a medtech solution as a treatment could be 

replaced by a pharmaceutical treatment that was not seen as a competitor in the first place. 

The high regulations in the medtech market, which is also related to the certain risk class of 

the product, brings up the importance of independent organization for testing new medtech 

products and an autonomous authority for labeling the products; like for example the “noti-

fied bodies” which are responsible for the CE-labelling of medtech products. Again, due to 
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the high specification of the bodies, multiple institutes and ministries, like the Robert Koch 

Institute, the Paul-Ehrlich-Institute, or the German Institute for Medical Documentation and 

Information, were founded.  

5.2.3 The Subroutines 

With the identified transactions of the agents, their potential scope of activities can be esti-

mated. As Winter (2000) stated, the capabilities of an organization define the set of optional 

decisions which can be bundled.  

Apparently the capabilities of the governmental institutions somehow are difficult to com-

pare with the distinctive capabilities of organizations, as they are assigned with their task 

from the federal ministry of health and are financed by the government. These circumstances 

lead to a different way of organizational behavior in which the institutions are not facing the 

pressure of being in the competitive landscape of an industry, and they are not dependent to 

customers like private organizations or companies. As the task and responsibilities are de-

fined in the social code of the German law and even all processes are described and declared 

in guidelines, the action which could be taken from one of the institutions are limited in 

numbers. Teece, Pisano, and Shuen (1997) who developed the concept of competitive ad-

vantage of organizations cannot be applied to the context of governmental institutions as 

they are different in their operations in comparison to companies. 

With the model from Holland (1995) about complex adaptive systems, and the suggestion 

to apply to it, market complexity would more fit to analyze the competitive landscape. For 

the medtech market in Germany, it can be said that the market consists of many small or 

medium sized companies and a few big conglomerates (e.g. Bayer-Schering Pharma, Frese-

nius, and Braun). Their capabilities should be considered while entering the market because 

they are, or can become, competitors. A recent trend in the medtech industry was identified; 

the takeover of small firms with innovative ideas by bigger companies. These companies use 

their size, their resources, and their experience to bring innovative products from other com-

panies to the market. According to the business consultant, he stated in the interview, that 

many companies have people that are checking the register of newly announced patents, to 

check if there are potential innovations fitting into their product portfolio.  

Overall, it can be said that when examining the market as an INV in the internationalization 

process, the capabilities of the actors in the market should be considered. Anyhow, it is a 

very uncertain and difficult topic in relation to market complexity, as the inside of the agents 

in the market cannot be seen by the INV. Even if the governmental institutions differ from 

companies in their operation, the INV should be aware of the power and influence, and their 

scope of actions should be known in order to understand how their actions affect the own 

company. At the same time, analyzing all agents in the market in order to be able to make 

estimations about their actions, is the most difficult challenge and requires a lot of experi-

ence.  
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5.2.4 The Adaptation  

The fourth item of the complex adaptive system from Holland (1995) was the characteristic 

of the adaptation of the agents in the system which creates a dynamic evolution of the system 

as a whole.  

Utterback (1994) described these changes in the context of markets as the “shifting market 

conditions” (p.1), which can be seen in the whole healthcare industry in Germany. The de-

velopment and the improvement in the healthcare sector were immense during the last dec-

ades. With the evolving market, the improved treatments, and the emergence of many new 

companies, also changes were required from the governmental institutions. They also devel-

oped guidelines for new methods, treatments, and processes to coordinate the change in the 

market. Confirmed by the national association of statutory health insurance companies, the 

environment for the medtech companies is changing constantly, as for example the 5th Code 

of Social Law is changed multiple times every year. Also current branch reports forecast a 

constant grow in the field of medical technologies, with the expectation of many new emerg-

ing products and companies. The innovation in the German medtech market also requires a 

bigger workforce in the respected field.  

Still, the development of the German medtech market is slowed down by the defined pro-

cesses from the legislation and the attitude of the insurances to hesitate in paying for new 

treatment methods.  

5.3 Relevance of business model innovation 

As discussed in the theoretic framework, the understanding of the complexity should finally 

help the INV to implement a business model in the foreign market and generate revenues. 

The business model is supposed to be adapted to the business environment of the foreign 

country (Rask, 2014). Hence, during the initial analysis of the foreign market, the gained 

information can be used for shaping the business model so it fits the market environment, as 

it was also described by Albaum et al. (2005). The adaptation of a business model that pre-

viously failed was described as the process of business model innovation by Chesbrough 

(2013). 

In this study, it was found that the company Redsense Medical already established their 

business in the United Kingdom and in the United States of America, and they did not face 

the situation of a failing business model. Anyhow the exploration of new markets appeared 

to be a current challenge for the CEO and the company, as they struggle to approach the 

German market. According to the CEO, the faced issues are not related to the business 

model, but his statement was more related to their concept of the cost and revenue structure. 

This concept of how to generate the revenues by selling the alarm unit to the hospitals which 

can be used for many years; selling the sensor patches for each treatment with a margin while 
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having the same product related costs structure. Anyhow, the business model in theory con-

sists of more dimensions than only the revenue stream, as Osterwalder and Pigneur (2013) 

also stated in their theory of the business model canvas. The relevance of business model 

innovation, in the understanding of Chesbrough (2003) as the adaption process, is difficult 

to determine while only regarding one of its elements. 

In the international context, it can be said that even if the initial business model in the do-

mestic market is successful, changes due to different market environments are required or 

necessary in order to fit the local market conditions, like argued by Rask (2014). 

5.4 Revised Market Complexity Dimension Model 

As detected through the analysis of the empirical data, it was shown that more connections 

and relations compared to the initial developed theoretical framework were existent. There-

fore, the in the literature review developed model was reconsidered and then revised to in-

clude the additional levels of elements which were identified as involved elements of the 

respected dimensions (see Figure 6).  

It was detected that some dimensions are related to, or consist of, similar elements. One 

dimension that played a role in defining complexity, the amount of actors involved, was the 

most discussed dimensions during the interview. Especially in the German medtech industry, 

the amount of actors was found to be quite high, and therefore information and responsibil-

ities were unclear from an outsider perspective. 

The dimensions availability of information and transparency showed many commonalities 

as well as dependencies. The elements of experience and language were present in both of 

the categories. Language barriers occur even if the majority of the people involved in the 

market speak proper English. Still, for building up business partnerships or forming net-

works the native language is required. This implies how essential a native and experienced 

employee can be for a foreign company. Furthermore, it was detected that the transparency 

of the market influences the availability of the information itself. 

Moreover, these two dimensions, and especially the availability of information was seen as 

the solution to overcome the complexity of the market. The collection of the information, 

even in a non-transparent market, can therefore be used to understand the market and finally 

reduce the complexity, as shown in the Revised Complexity Model (Figure 6). The use of 

human capital to “buy-in” the information is a highly common and suggested method. Ad-

ditionally, networks proved their effectiveness in compensating the lack of information and 

experience, and should be considered when approaching a foreign market.  

How product related issues can make a market more complex was named the dimension 

products offered and in this study to be found as highly related to the certain industry. The 

data showed that most issues related to the products can be argued by the complexity of 
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medical technology products itself. Additionally, the market was found to be highly regu-

lated and requires certificates, as well as clinical tests and studies for being allowed to enter 

the market. The circumstances, that in the healthcare sector the life and health of human 

beings requires high safety standards, makes this dimension of high relevance regarding the 

complexity of the whole market. The same can be said for the dimensions customer base. 

Through the unique characteristic of the healthcare industry and the medtech industry, of 

having a differentiation between user, beneficiary, and payer, makes the market more com-

plex as this is influencing the dimensions of amount of actors involved. Furthermore, the 

structure of the actual customers of the medtech product, doctors, and hospitals, cannot be 

seen as homogenous as for example hospitals can be public, charitable, or public and thereby 

have different policies and processes how to purchase medtech products.  After all, both 

theory and the data identified the customer as a central element of the internationalization 

process, as they are relevant to generate revenues and thereby are critical for the survival of 

the company itself.   

The final identified dimension adaptation to change was regarded of a lower relevance com-

pared to the other dimensions in this study. Still the dynamics of the business environment 

should always be regarded when entering a market. Being aware of changes in the environ-

ment and keeping up with current market trends and developments helps the company to 

keep up with the market dynamics. Anyhow, as the internationalizing company is investi-

gating the targeted market research, at a certain point in time it is difficult to include the 

dynamic evolution. Therefore the relevance of the adaptation of change might be more rel-

evant for the INV in the years after establishing its business in the foreign market. 
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Figure 6: Revised market complexity dimension model, own creation 
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6 Conclusions 

This chapter is presenting the findings which were gained by analyzing the empirical data in 

combination to the created theoretical framework. With the help of the findings, the initial 

formulated sub research questions will be answered which helps to answer the main research 

question. Additional findings will be discussed, while the limitations of this study are re-

garded. Furthermore, the practical implications which can be gained with this study are pre-

sented, as well as possible fields for future research, related to the topic of this study.  

 

The purpose of this study was to examine the role of market complexity in generating reve-

nues when internationalizing to the German Medtech industry. Further it was studied how 

an INV can overcome such complexity and generate revenues through business model inno-

vation. 

Research question number one, which asked of how can complexity be framed can be an-

swered by looking at the complexity model from theory (Figure 2 and Figure 3) and the 

findings in the empirical part which are merged in the revised complexity model (Figure 6). 

The in the theoretical framework developed dimensions of market complexity information 

availability, transparency, amount of actors involved, product offer, customer base, and ad-

aptation to change have to be reordered and enlarged by elements that determine the dimen-

sions.  

The in the analysis identified elements of the dimension transparency are visualized in the 

revised model (Figure 6); which were found out to be knowledge, experience, language, 

networks, culture and the market structure. 

Furthermore, the model of the complexity features of a foreign market is now included in the 

model. The agents or stakeholders in the market were added in the dimension actors, as the 

amount of actors was identified as only one aspect which is important to determine the mar-

ket complexity. Also the agent’s actions, interrelations, transactions and relationships (sig-

nals) and organizational capabilities can be seen as subcategories of the actors involved. In 

addition, the elements of hierarchy and governmental structure were added.  

For the dimensions of the product offered, the following elements were included: Quality 

regulations, pricing, and implementation. Implementation refers to the process of bringing 

the product initially on the market. 

As the defining elements, which influence the complexity in the context of the customer 

base, decision making processes, the buying habits, and the consumers brand loyalty were 

found to be of high relevance.  
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Finally, the adaptation to change can be divided in the elements of resource availability, 

mergers and acquisitions, and legislation. These factors were recognized as influencing as-

pects to describe the change of the market as a whole. 

Concerning the model of complex adaptive systems, it can be said that for the INV, to over-

come the complexity of the market, the model of complex adaptive system and the attempt 

to apply its rules to a market environment can help to understand the market. Thereby the 

INV is able to adapt the INVs business model, in order to be able to get established in the 

market. The agents in the model which were described as the stakeholders in the market can 

be compared to the actors involved, identified as one of the dimensions of market complex-

ity. The importance for the INV, of being aware of who the relevant actors are, was shown 

in the case. The signals and subroutines which were identified in the business context as the 

interactions, relations, tasks, responsibilities, and capabilities were found to be linked to the 

identification of the agents or actors in the dimensions of market complexity. The pure iden-

tification without knowing about their role in the market would not be of any help when 

trying to understand the market as whole system.  

The challenges for the INV are to precisely analyze the market with its agents, their interre-

lations, and their capabilities. Additionally an overall view about the change of the system 

as a whole is important in order to be able to identify potential risks or opportunities for the 

company. It has to be mentioned that even with a big effort in understanding the market and 

overcoming the complexity, the INV is not guaranteed to succeed. Many more options can 

still inhibit their ambitions to increase their business activities to other countries like for 

example the lack of resources which could be financial resources or human capital for ex-

ample.  

To answer research question number two, how business model innovation impacts the at-

tempt to make revenues when facing a complex market, it should be mentioned that the 

business model consists of more elements than only the revenue stream, which has been the 

main focus in this study. Revenues were identified as a really important element during the 

literature research as it is critical for the survival of the company. It was claimed that reve-

nues are often regarded in a later stage of internationalizing from INVs, and should be im-

plemented in an earlier stage. In this study, revenues itself were not seen as the most critical 

point in adapting to the market and therefore the revenue model also does not necessarily 

have to be “innovated” by the INV. 

However, the importance of revenues cannot be overseen and should be regarded as a de-

pendent element related to other elements of the business model. In that respect, elements 

like key partners, customer segments, distribution channels, and also key resources were 

found in the study to be of influence. The waived elements of the business model in the 

theory resulted in only a few findings for the relevance of business model innovation for 

INVs. As the company in the case study did not consider changing the revenue generation 

strategy, the adaptation of other elements, which are part of the business models, might be 

more obvious to adapt. As for instance key partners or customers will be different when 
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entering a foreign market. Concluding, a major learning point should be that the successful 

establishment in one market does not guarantee the success in another market.  

Summarized it can be said that foreign markets are hard to understand from the outside per-

spective, which is probably valid for many countries and different industries. This difficulty 

to understand the market can be described as complexity. To answer the initially suggested 

main research question, what the role of market complexity is in the attempt to generate 

revenues when internationalizing, it can be said that market complexity is faced by every 

INV entering an unknown foreign market. Therefore the complexity constitutes a barrier for 

the INV to generate revenues.  However, the complexity was successful reduced by the INV 

still other factors can hold back their plans to spread their activities on a global scale. Given 

these facts, some of the in the theoretical framework made assumptions have to be reconsid-

ered. To aggregate the findings from the two theories about the market complexity the de-

termined categories, dimensions and elements were regrouped and included in a revised 

complexity Dimension Model. 

6.1 Practical Implications 

The main contribution of this study is to discuss how complexity in different foreign markets 

can be analyzed and understood by the international entrepreneur, in order to adapt the busi-

ness model and generate revenues in that market. 

The revised model of market complexity, which includes all examined dimensions and ele-

ments to define the complexity of a market, can be used to investigate a chosen market. The 

model demonstrates how certain elements can define the dimensions that were identified to 

shape the market complexity. Nevertheless, the relevance of some dimensions or elements 

might turn out to differ, depending on the country and the industry that is investigated. Still, 

an element or dimension should never be disregarded before actually looking into them.  

In addition, the importance of revenues at an early stage of the internationalization was 

demonstrated which should make the INV aware of this issue. Again, more elements of the 

business model than investigated in this research are of interest and should be taken into 

account.  

As the findings in this study alone are not guaranteeing the successful establishment on a 

foreign market of the INV. That is why the analysis of the complexity should always go 

along with other present tools of market research like the PESTLE framework, the Porter’s 

five forces model, the market segmentation, the SWOT-analysis, and so on.  



Conclusions 

  73 

6.2 Limitations 

Aligning with the findings and conclusions for both, the theoretical and the practical impli-

cations, this study contains several limitations that should be considered when interpreting 

the findings and conclusions presented in this study. 

First of all, the collected data are representing the findings from a German market analysis. 

The fact that only one country was regarded, limits the transferability to an international 

scope. The analysis of a different market in another country could have shown different 

elements as relevant.  

The same counts for the industry dependency, as only the medtech industry was regarded, 

while the collection of the data was found to be very unique and consist of many specific 

characteristics. Both these aspects limit the assignability of the results to another industry 

and country and should therefore not be disregarded. 

The fact that in this study a single case study was used could imply that there are disruptions 

in the results which are influenced by the chosen company. 

Furthermore, the amount of possible stakeholders identified in the German medtech industry 

is larger than the sum of interviewed stakeholders and therefore the conclusions and findings 

could be of higher depth by including more perspectives. Especially political institutions 

were difficult to contact as their capabilities are limited for giving interviews from their per-

spective.  

Another issue which limits the reliability of this study is the fact that most of the interviews 

were exclusively conducted with German stakeholders. That is why the interviews were held 

in German and then translated. These free translations could have been influenced by the 

ability of the authors to find appropriate translations, as also the respected study context 

includes many medical and legal terms.     

As many elements of the business model were waived in this study, the statements about the 

relevance of business model innovation for the INV has to be seen as not complete. The 

theoretical focus to emphasize revenues as the one of the most important one resulted in an 

incomplete investigation of the relevance of business model innovation.  

Regarding the practical implications, it has to be said that factors related to the company, 

like including the availability of resources for the INV, are not looked at.  

Concerning the chosen methodology, it should be kept in mind that the qualitative research 

approach cannot measure how strong the found elements and dimensions actually influence 

the complexity of the market. Additionally, the data collection through unstructured inter-

views also led to the fact that some of the theoretical concepts or statements were not dis-

cussed in particular during the interviews as the interviews were supposed to be influenced 

by the respondents and the interviewer only tried to guide the topic into certain directions. 
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Overall it has to be emphasized that the findings in this study do not replace other market 

research tools. 

6.3 Future Research 

Out of the identified limitations, suggestions for future research can be derived. As the focus 

in this study was to only investigate the medtech industry in Germany, future researchers 

should also test if the findings are transferable to other industries and/or countries. Also a 

multiple case study would help to test the validity of the findings to ensure there are no 

factors which can be related to the investigated company.  

Another interesting topic would be to measure the real impact of the identified items on each 

other. This could be included in a quantitative research which would transfer the found con-

nections into quantitative data and numbers. 

Throughout the study it was recognized that for investigating the role of business model 

innovation, in the context of international entrepreneurship, more elements of the business 

model should be considered. Thereby a holistic conclusion about the relevance of business 

model innovation can be gained.  

Finally, in comparison to the limitations of this study, a research that covers all possible 

perspectives and does not leave out any stakeholders would increase its scope as well as the 

validity of the model.  
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Appendix 

 Appendix I: Interview guide  

Questions upfront 
Do you agree that we record this interview? 
Do you agree that we mention your name in our research? 
 

What it is about 
Market entry of new medtech products from foreign countries 
The related and involved actors in this process 
Market complexity 
Overcoming complexity through adaptation 
 

General questions 
Could you give us information to your person and your background? 
(Education, work experience, etc) 
What are your responsibilities in your current position? 
What is the main task of your organization? What are the responsibilities of your organization? 
 

Possible questions for market complexity 
Why do foreign companies have difficulties to enter the German market? 
How important is the factor transparency for understanding the market?  
How can a foreign company get the required information 
How many actors are involved in the process? 
Why do you think many companies fail? 
What are the distinctive factors for creating a complex market? 
 

Possible questions for business model innovation 
How do medtech companies generate money in the German market? 
Who is user who is customer? 
Why is the generation of revenues vital for INVs? 
Why do you think companies have to adapt when coming to Germany? 
(Insurance system, Regulations, legal, etc.) 
How do you define business model innovation, and what role does it play in this context? 
 

Final appraisal 
Do you think it is easy to get the relevant information for a foreign country? 
Do you think that many companies fail, because they have not adapted good enough? 
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Appendix II: Stakeholders in the German healthcare system 
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Appendix III: Empirical findings 

Availability of information  

Founder/CEO ● Governmental programs offer structural information and assistance 
● Medtech specific information harder to get 
● Language plays a role in knowing what to look for 
● Market experience plays a role in knowing where to look 
● Native speaker with market experience is highly valued 

Business consultant  ● Networking is important to gain market knowledge 
● Experienced people with market knowledge are interesting when newly es-

tablishing 
● higher-level management information is more valuable 
● Even though english is commonly spoken, native language is a strong door 

opener 

Advisory board ● German language as a requirement to get information and build networks  
● Companies should hire or partner up with experienced people to get 

knowledge 
● Information collection through relevant exhibitions  
● Use of topic related associations 

Senior doctor ● Language barrier  
● Informations can be gained through trainings, congresses, exhibitions and 

magazines 
● Good interrelations between departments 
● Knowing the market as the biggest challenge 

SHI ● Difficult to gather all relevant information 
● Lack of information as the main barrier 
● Using partnerships or networks to get information 

Federal joint commit-

tee 
● Difficult to find responsible parties since there are so many 

BBP (1) ● Governmental programs to help establishment 
● Conferences, exhibitions, events are good for networking 

BBP (2) ● Governmental programs to help establishment 

Swedish Embassy 
 

● Embassy help in network build up - bilateral intermediary 

 

Transparency 

Founder/CEO ● Limited due to language barrier 
● Market experience plays a role in knowing where to look 
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Business con-

sultant  
● Limited due to language barrier 
● Many experienced top-level managers become consultants 
● Germany - different inner states with different cultures that have to be under-

stood to do business there 

Advisory board ● Limited due to language barrier 
● Information available and presented through associations and representing or-

ganizations 
● Controllable factors - safety 
● Low level of corruption 
● “Open” market 

Senior doctor ● Tender process of the hospitals open to the public 
● Bureaucratic systems  
● Organized processes which are defined officially 
● Market characteristics vary immensely from country to country and this has to 

be learned  

SHI ● Laws were implemented to make the market homogenous and create an equal 

situation 

BBP (1) ● Government institution helps with informing 

BBP (2) ● Highly regulated 
● Many actors - some cases difficult to find out who 
● Not end customer who pays - hard to understand for outsider 

Swedish Em-

bassy 
 

● With the experience and the knowledge, the officers from business and trade can 

help to inform about the market in the native language 
● Language barrier - even though most industries are in english, networking and 

door opening is done in German 

Dialysis facility 
●  

 

Amount of actors involved 

Founder/CEO ● No evident road with distributors and high margins (GER) 
● Cost structure - the end user is not the one paying the equipment, government 

or insurance pays 
● Different hierarchies in markets 
● Germany is a well structured market but a lot of actors 

Business consult-

ant  
● Germany - lot of hierarchy specialization - difficult to find the right person or 

organization that is responsible for a certain matter 
● Experienced market consultants very valuable when internationalizing 

Advisory board ● Hospitals as the main users and buyers of medtech products 
● Professional purchasing departments for buying machinery 
● Technology related associations 

Senior doctor ● Doctors or hospitals as buyers and users, but not beneficiaries 
● Partly influencing buying process 
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● Doctors as only small piece of the system 
● Ethics commission decide over advantages and disadvantages 
● Different organizations to approve utilization of a product 
● Very laborious and bureaucratic effort to get something approved 

SHI ● Large sections of healthcare system are self-governed 
● Federal joint committee 
● InEK 
● iQWiG 
● The Federal Association of Medical Technology 
● Association of related industry branches  

Federal joint com-

mittee 
● Self-governed system of statutory health insurances 
● For decision making joined by representatives of physicians, dentists, physio-

therapists, hospitals, and insurance companies 
● Head organization of the related groups 

o National association of statutory health insurances 
o Confederation of dentists 
o German hospital association 
o Statutory health insurance head association 
o Patient organizations 
o Three neutral members of the federal joint committee 
o Manufactures and companies of a medical technology product 

BBP (1) ● Cluster organization 
● Partner institutions 
● Other State Organizations as Berlin Partner 
● Science and technological facilities 
● People with local market experience 

BBP (2) ● Other State Organizations as Berlin Partner 
● Research facilities 
● Hospitals and test facilities 
● Insurances 
● Regulatory organs 
● Doctors are not the ones setting the prices 
● Patient can not request a certain technology 

Swedish Embassy 
 

● The embassy can use their network to connect companies to the related organi-

zations 

 

Product offer 

Founder/CEO ● Redsense specific 
o Limited offer on the market 
o Redsense has CE and FDA approvals 
o Redsense has a large patent portfolio 

● Lot of certifications 
● Value of the product - under certain amount can buy without formal tender 
● Reimbursement - not end user that pays 
● Legal system - ex. Common law (prosecution) leads to a need for better and 

safer 
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Business consult-

ant  
● German medtech as a quality stamp for the world - difficult entry due to high 

demands and regulations 

Advisory board ● The German market is not very open - prejudice about quality from certain 

countries - German market is like a quality stamp 
● Distinction between consumption and investment products 
● Investment product cost calculated in “pay-per-use” from insurance reim-

bursed treatments 
● Highly dependent on which type technology 
● Highly dependent on which security classification 
● Usefulness of the product as a critical success factor in an objective market 
● EU faster user of innovations than North America 
● Highly regulated and market with high standards 

Senior doctor ● Risky field 
● High security regulations and certifications 
● Innovative and useful products highly welcome to make the daily job easier 
● Need for proven reliability - ethics commissions 
● Processes vary according to the amount of money involved - under certain 

amount can be bought without formal tender offer 
● Different focus in public and private clinics 
● Fixed-sum reimbursement by insurance prevents use of new treatments or 

equipment 

SHI ● Use of treatments and methods related to the product and its use in a certain 

sector 
● In medtech differentiation between stationary and outpatient sector 
● Fixed amounts reimbursed by insurance for treatments - pressure on choice of 

equipment by hospitals and dialysis centers 
● Long approval periods 
● In stationary field - quick for new products in EU compared to North America 
● In outpatient sector only fast if it complements an already used product in a 

hospital’s equipment catalogue 
● Unique and new technology is difficult to adapt to German market 

Federal joint com-

mittee 
● Certifications and industry standards (eg. ISO norms) 
● Different safety categories 
● Stationary vs. outpatient sectors 
● Highly unique and new technology - complex adoption process 

BBP (1) ● Highly regulated - certifications and quality standards 

BBP (2) ● Highly regulated 
● Reimbursement - not end user that pays 
● Product ratings and certifications are important 
● Older products don’t get replaced or disappear, the offer expands 
● Processes differ from product type to product type 
● Quality characteristic as a key success indicator 

Dialysis facility ● Fixed sum reimbursement by insurance prevents the use of newer and better 

treatments and machinery 
● Need for profitability - leads equipment decisions 
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Customer base 

Founder/CEO ● Reimbursement - not end user that pays 
● Medtech is a very specialized market (Redsense dialysis) 

Business con-

sultant  
● Revenues are a must for emerging firms, especially listed ones - satisfy stake-

holders with performance 
● Find customers before internationalizing 

Advisory board ● Hospitals do not tend to be “experimental” when choosing equipment 
● Often use loyal to well established brands 
● Professional purchasing departments nowadays 

Senior doctor ● Doctors and nurses as the users, but only little influence on decision what to buy 
● committee consisting of head physicians, head nurses and directors of the hospi-

tals decide - avoid bribery or corruption 
● Often loyal to familiar and previously used brands 
● Tender process could be influenced by the hospitals 

BBP (2) ● Healthcare run more business-like - test new technologies since it is lucrative, 

not since they are necessary 

Dialysis facility ● Purchasing department makes decisions with management 
● Need for good understanding of the decision making process 

 

Adaptation to Change 

Founder/CEO ● Redsense specific 
o Lack of resources to enter Germany earlier 
o Different road with distributors 

Business con-

sultant  
● Important to adapt to local customs in order to establish 
● Big companies checking patents and so on looking for take-overs of emerging 

companies with lacking resources 

Advisory board ● Many takeovers due to current low interest rates - higher return on investment in 

small companies or start-ups 

Senior doctor ● Very laborious and bureaucratic effort to get something approved 
● Fixed-sum reimbursement by insurance prevents use of new treatments or 

equipment 
● Doctor behaviour strongly dependent on reimbursement by insurance 

BBP (1) ● Smaller companies lack capital and often have different focus than mature com-

panies that are simply expanding 

BBP (2) ● Think of getting paid and plan reimbursement far ahead 
● Programs available to help companies that lack capital, resources, knowledge, ... 
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Business model related findings 

Founder/CEO ● Redsense specific 
o No differentiation - same model in all markets 
o Patches as disposable, monitor as investment 
o Sell under the formal tender threshold 

Business consult-

ant  
● Very situational, no cases are alike and conclusions are very difficult to trans-

fer from one case to another 
● Very time and cost intensive - early revenues are a must! 

Federal joint com-

mittee 
● Germany is highly complex due to the amount of actors 

BBP (1) ● Market knowledge is key - good planning can be translated in successful es-

tablishment 

BBP (2) ● Location as factor to attract employees and find business partners 
● Origin: Company from an EU-member state or not (permits, licences, visas, 

...) 
● BBP (2): Cost structure should be considered early as possible when entering 

the market to estimate profitability. 
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