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Preface   

In all honesty, during my exchange semester I did not feel ready yet to write my thesis. I 

applied for a second MSc in Business Administration (UvA) with the idea to postpone my 

research for one year. I would start with writing my thesis after I had finished the one-year 

master program at the UvA. I got accepted, but this initial plan made room for another longing; 

staying abroad to do an internship.  

  

There is something fascinating about living abroad, I realized this during my exchange 

semester in Milan. It was there, that I decided to apply for an internship that offered me the 

opportunity to write my thesis. My intuition was rewarded, and I got an internship at the 

Consulate General of the Netherlands in Istanbul. So, in August 2018 I went to Istanbul to 

work on this thesis that is lying in front of you. I had no idea where I was going to end up, but 

it turned out to be a wonderful place and an amazing experience. I will admit, in the beginning 

it took some time for me to adjust to this new phase in my life.   

  

Luckily, after a period of brainstorming my project was conceptualized; ‘robotics in Turkey’.  

On my own initiative, I went into this still somewhat daunting world city to interview 

academics and industrial experts within the field. They were so kind as to introduce me to their 

faculties and companies and to provide me with the information needed to set off this thesis. 

Unfortunately, during the six-month internship I did not have the opportunity to finish my 

thesis. Now and then I reflect on my time there and how I would have done things differently. 

Nevertheless, I do not regret the way things have worked out. I had innumerable educational 

experiences and fully submerged myself into the hustle and bustle of Turkish culture and 

Consulate responsibilities.   

  

  

When I returned to the Netherlands in February 2019, I started with my second MSc to which I 

had been admitted in September. The idea of solely writing my thesis without additional social 

and academic commitments did not appeal to me. At times, although the additional 

responsibilities of the second masters on top of my first post graduate degree forced me to 

keep discipline and work in accordance with a tight schedule, the additional workload proved 

to be challenging to handle.  

  

However, despite the occasional struggles, Dr. Bert Sadowski always kept faith in me and 

pushed me harder. I would like to thank him for being a great thesis supervisor. Another person 

I would like to thank is Dr. Mila Davids for providing me with comments to improve my 

thesis. The last person I would like to thank is my internship mentor, Rory Nuijens, for giving 

me the opportunity to perform this research in an inspiring environment. He was a wonderful 

source of inspiration and beacon of support during my internship at the Holland Innovation 

Network Turkey.   

  

  

  

  

 

Fiona Groenendaal   
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Executive Summary   

Intro  

Nowadays, robotics is more integrated in our everyday lives. This is not without proper reason 

for it has shown to be beneficial in numerous occasions.   

This thesis focusses on the benefits robotics can elicit in the manufacturing industry. This is 

especially significant considering industries’ respective competitive positions.   

Turkey has a big manufacturing industry; however, they still fall behind in the implementation 

of robotics. This makes Turkey an interesting country to examine. It is expected that an 

emerging innovation ecosystem in robotics in Turkey might improve the implementation of 

robotics. Thereby, it is expected that robotics will increase productivity and might bring 

manufacturing production work back to developed countries (Atkinson, 2019). This might 

impact low-wage countries like Turkey.   

  

Theory   

The innovation ecosystem concept, which has an analogy with a biological ecosystem, is used 

to identify the lacking factors for the emergence of an innovation ecosystem in robotics in  

Turkey. The working definition for innovation ecosystem used in this thesis is: “a network of 

interconnected organizations, organized around a focal firm or a platform, and incorporating 

both production and use side participants, and focusing on the development of new value 

through innovation” (Autio & Thomas, 2014). However, the current innovation ecosystem 

literature lacks an understanding of the missing factors for the emergence of an innovation 

ecosystem. This thesis extracted these factors from the literature and applied these factors to 

the specific case of robotics in Turkey.   

  

Methods  

A qualitative research method is conducted, which consists of desk research and semi-

structured interviews with experts in robotics situated in Turkey. The desk research gives 

insights into the academic literature focused on factors for the emergence of an innovation 

ecosystem. These results are compared with the results of the semi-structured interviews in 

Turkey. The research is conducted at the Consulate-General of the Netherlands in Istanbul at 

the Holland Innovation Network department.    
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Results and Conclusion   

In the Western world, university-company relationships are widely applied. In Turkey, this is 

still considerably underdeveloped. This is problematic for the emergence of an innovation 

ecosystem in robotics for several reasons. First of all, it is a science-based technology and 

research inputs are necessary for the commercialization of this technology. Next to that, both 

the desk research and the semi-structured interviews highlight the importance of University-

Industry [U-I] collaborations and the latter is still lacking in Turkey, resulting in the lack of 

other important factors such as a robotics network and a common interest between those actors. 

It seems that the Turkish government, more specifically TUBITAK could take up the 

orchestrating role of developing a network. This is in contrast with the literature that argues 

that the focal firm should occupy this orchestrating role instead.  

  

Implications  

This research contributes to the scientific literature by providing evidence of the importance of 

U-I collaborations for science-based technologies like robotics for the emergence of an 

innovation ecosystem in this field. Furthermore, it provides a list of important factors for the 

emergence of an innovation ecosystem. Additionally, it gives an insight into factors that are 

currently lacking for the emergence of a robotics innovation ecosystem in Turkey.   

These findings emphasize some limitations of current scientific literature. Mainly, current 

scientific literature is too US- and Eurocentric and has an underdeveloped scope for cases 

outside of the Western world where it is not common sense to have U-I collaborations and 

strong companies. Currently, there is too much emphasis on strategies around well working 

innovation ecosystems. Instead of this, the focus should be on emerging innovation ecosystems 

all around the world. Chapter 5 will elaborate on this.   
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Chapter 1. Introduction  
1.1. Importance of robotics    

Once robots were only perceived as science fiction, nowadays it has become reality. Since the 

last half century, robots have been incorporated into the daily lives of everyone living in the 

developed world (Hockstein, Gourin, Faust, & Terris, 2007). According to Wilson (2014) there 

is also a large potential for robotics in developing economies as the affluence and requirements 

of the local consumers are growing. This leads to an increased demand for products that will 

stimulate the development of robotics in industries.  

The increased developments in robotics yield benefits and therefore robotics gained importance. 

Throughout the years, robotics is evolving from programmed automation, over semi-

autonomous to more autonomous complex systems (McKinsey Global Institute, 2013). The 

latter can operate and make decisions without human interaction. As a result of these 

developments, this thesis will define robotics as “embodied artificial intelligence” (RVO, 2016, 

p. 4). This definition allows to better analyze “machines that can sense, think and physically 

act, and do so in complex environments” (RVO, 2016, p. 4). Important to note is that robots 

refer to the physical machines, whereas robotics is the field that studies robots. More 

specifically, robotics can be seen as the field of technology that is the driver behind the 

development of robots (World Intellectual Property Organization [WIPO], 2015). Fully aware 

of the differences between robots and robotics, this thesis will focus on robotics as it contains 

robots and is a broader research field. However, it will therefore use robots and robotics 

interchangeably.  

The advances in robotics resulted in benefits of robotics in several fields. Hockstein et al. (2007) 

found that the manufacturing, service and healthcare industries all incorporated robotics in 

order to improve efficiency and precision. The main focus of this thesis is on the manufacturing 

industry. This particular focus will be explained in the following paragraph (1.2.). Within the 

manufacturing industry, there are 10 key benefits from the application of robots (ABB, 2007):   

1. Reduce operating costs.  

2. Improve product quality and consistency.  

3. Improve quality of work for employees.  

4. Increase production output rate.  

5. Increase product manufacturing flexibility.  
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6. Reduce material waste and increase yield.  

7. Comply with safety rules and improve workplace health and safety.  

8. Reduce labor turnover and difficulty of recruiting workers.  

9. Reduce capital costs.  

10. Save space in high value manufacturing areas.  

These benefits indicate the importance of robots in the manufacturing industry as it is a way to 

remain or become competitive. Due to all these benefits, the growth and implementation of 

robotics in a country is important for it has the potential to improve the overall economy. 

Especially within manufacturing industries the widespread implementation of robotics would 

be fruitful, this is backed by data showing that the implementation of robotics on manufacturing 

tasks has a positive impact, resulting in a significant increase in productivity.   

  

1.2. Current situation in Turkey regarding robotics in the 

manufacturing industry  

In Turkey, the manufacturing industry is the most important sector and accounts for 84 percent 

of its total production, as seen in Figure 1 (Trading Economics, 2019).   

 

Figure 1: Manufacturing sector in Turkey. Adapted from “Turkey Manufacturing production” [Dataset] by 

Trading Economics, 2019, retrieved from  https://tradingeconomics.com/turkey/manufacturing-production 
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In large scale manufacturing industries, the key driver of competitiveness and flexibility is 

robotics (EU Robotics, n.d.). The use of industrial robots is positively associated with 

productivity, accounting for up to 15% of productivity growth across countries (Graetz & 

Michaels, 2018). Within small scale manufacturing industries robotics is also gaining relevance. 

A common way to implement robotics in the manufacturing industry is by implementing 

industrial robots. Despite this fact, the number of installed industrial robots per 10,000 

employees in the manufacturing industry in 2016 in Turkey is low compared to the worldwide 

average, as seen in Figure 2 (International Federation of Robotics [IFR], 2016). The worldwide 

average is the average of the global robot density in the manufacturing industries worldwide.    

  

 

 

Figure 2: Number of installed industrial robots per 10,000 employees in the manufacturing industry 2016 Adapted 

from “Robot density rises globally” by IFR, 2016, retrieved from https://ifr.org/ifr-press-releases/news/robot-

density-rises-globally 

Industrial robots are defined by the International Federation of Robotics as: “an automatically 

controlled, reprogrammable, multipurpose manipulator pro- grammable in three or more axes, 

which may be either fixed in place or mobile for use in industrial automation” (International 

Organisation of Standardization [ISO], 2012). These robots are used for various tasks, such as: 

welding, painting, ironing, assembly, pick and place, palletizing, product inspection and testing 

(Bârsan, 2019). The first industrial applications date back from the early 1970s and between 
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mid-1980s to 2000 the adoption rate increased from 3 percent to 22 percent in Europe alone 

(Armbruster, Kinkel, Lay, & Maloca, 2005). This increase is not equal among Europe.  As seen 

in Figure 3, Turkey lags behind with the industrial robot diffusion. Rogers (2003) defined the 

diffusion of innovations, such as robots, as follows: “the process by which an innovation is 

communicated through certain channels over time among the members of a social system” (p. 

13). This lower spread of innovations can be seen as an antecedent predicting also lower 

amounts of the innovation adoption rate, reflecting on the manufacturing robot usage in Turkey 

relative to other EU-25 countries. The light grey bars in Figure 3 represent the country specific 

industrial robot diffusion rates and the dark grey bars represent the adjusted values, based on 

the accumulated size and sector structure of the EU-25 countries. Therefore, cross national 

comparisons are made by the dark grey bars. The following three conclusions can be drawn 

from the cross-national comparisons in industrial robot diffusion rates:  

1. The leading country in the diffusion rate is Switzerland, where a third of the industrial 

companies makes use of robots.   

2. The midfield ranges from 23 percent to 27 percent diffusion rates, with countries such 

as Austria, Germany, France, Italy and the UK.   

3. The lagging countries can be found in Southeastern Europe and Turkey.   
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Figure 3: Diffusion of industrial robots and automated handling devices across European countries.Reprinted 

from “Techno-organisational innovation  in the European manufacturing industry” by H. Armbruster, S. Kinkel, 

G. Lay, & S. Maloca, 2005, Bulletin Number, p. 4. 

Armbruster et al. (2005) compared different European countries in their diffusion rate of 

technical and non-technical innovations in manufacturing companies. He provides two 

explanations for the fact that Turkey is lagging in the industrial robot diffusion rate. First, high 

wages are an important incentive for stronger use of industrial robots. Turkey – however - is a 

relatively low wage country and high investments in industrial robots used to substitute labor, 

as such, do not pay off. The second reason is that countries with higher export rates tend to use 

more industrial robots as the overall volumes are sufficient enough to have a relevant batch size 

for a profitable industrial robot application. This is not the case in Turkey, with a relatively 

small domestic market for manufacturing goods with low export rates.  

However, it is expected that firms involved in manufacturing will need to increase their use of 

robots in the future to stay competitive (World Intellectual Property Organization [WIPO], 

2015). Thereby, the implementation of robotics in the manufacturing industry makes it less 

valuable to relocate to low wage countries, like Turkey. Low wage countries should try to keep 

up with the productivity of manufacturing companies that have implemented robotics. 

Therefore, this thesis will analyze the robotics developments in Turkey. As the development of 

the innovation robotics might improve the diffusion and adoption of this particular innovation 
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in Turkey. However, the innovation-development process entails more aspects than only 

diffusion as previous activities and decisions that occur before the diffusion process are relevant 

as well. For example research & development [R&D] is relevant as it can tackle the problems 

adopters are facing for the adoption of the innovation (Rogers, 2003). R&D can be improved 

in innovation ecosystems, as actors work together towards a shared value proposition that is 

more valuable than individual offerings (Rogers, 2003). 

This thesis argues that despite the above-mentioned explanations for the lack of industrial robot 

diffusion, Turkey can improve its robotics developments and diffusion with an emerging 

innovation ecosystem targeted at this particular field. Reason for this is that improvements in 

the robotics field will result in improvements in the industrial robots. These improvements can 

result in various outcomes, such as be in knowledge, productivity or price. The following 

section will elaborate on the potential of the emergence of an innovation ecosystem in robotics.   

1.3. Emergence of an innovation ecosystem as a solution  

It seems that Turkey lacks robotics developments and diffusion. Nevertheless, with its huge 

manufacturing industry Turkey shows a relatively beneficial environment for investments in 

robotic developments and diffusion. 

In line with this, it is expected that once there is a successful working innovation ecosystem in 

robotics, the robotics developments and the rate of industrial robot diffusion will increase as a 

consequence. This is explained, since innovation ecosystems will cause more value for robotics 

and the collaboration between the actors will resolve in more knowledge about robotics. Next 

to that, the purpose of an innovation ecosystem is to create new value through the innovation, 

which is in this case robotics.   

Research on innovation ecosystems has shown that university – company relationships are vital 

for the emergence of innovation ecosystems; however, ambiguity still exists about the roles 

played by different stakeholders in this process (Dedehayir, Mäkinen, & Ortt, 2018; de 

Vasconcelos Gomes, Facin, Salerno, & Ikenami, 2018). Yet there are no studies that have 

analyzed the robotics developments in Turkey and their underlying innovation ecosystem. 

Therefore, this master thesis closes this gap by analyzing current developments of robotics in 

Turkey. According to Keisner, Raffo and Wunsch-Vincent (2016) “robotics brings together 

diverse science and technology breakthroughs to create new applications” (p. 13). This could 

imply that university-company collaborations are important in order to develop a robotics 

ecosystem. In developed countries, like the Netherlands, U-I collaborations have been central 
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to the emergence of an innovation ecosystem as it is highly discussed in current innovation 

ecosystem literature. The question is however to what extent this collaboration already has been 

established in the innovation ecosystem in Turkey as current literature focusses only on the U.S. 

and Eurocentric countries. 

 

This results in the following research question:   

  

To what extent is a successful university-company relationship important for the emergence of an 

innovation ecosystem in robotics in Turkey?   

  

The next section will describe the sub-research questions that create the context for answering 

the main research question of this thesis.  

    

1.4. Research questions  

To answer the main research question, sub-questions have been derived that form a link 

between the innovation ecosystem concept and the case of robotics in Turkey. The aim of these 

sub-research questions is to create a complete picture and context of the factors that are 

involved in the growth of robotics in Turkey.   

  

Sub-questions  

1. Why are well-developed university-company relationships necessary for an innovation 

ecosystem in science-based technologies like robotics? (see section 2)  

  

2. What are the factors for the emergence of an innovation ecosystem in robotics?  

(see section 3)   

  

3. What are the missing factors for the emergence of an innovation ecosystem in robotics 

in Turkey? (see section 4)  

  

4. What does this mean for theory and strategy? (see section 5)   
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1.5. Relevance  

An innovation ecosystem in robotics is vital for growth, because a successful growth strategy 

of a company assessed the ecosystem risks well (Adner, 2006). At this moment it seems that 

there is no value capture nor value creation in the innovation robotics ecosystem in Turkey. 

Consequently, it is still within its initial stage of innovation ecosystem emergence and the focus 

will be on the concept of “emerging innovation ecosystems”. Recent literature acknowledges 

the challenges of the emergence of ecosystems, however, its focus on specific successful 

applications reveals its assumption that value propositions can be known ex ante (Dattée, Alexy, 

& Autio, 2018). This thesis adds to the literature by examining a case where the value 

proposition is not known ex ante and where university-company relationships might still be 

underdeveloped.  
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1.6. Research design  

The main subject that is investigated in this research is “the emergence of an innovation 

ecosystem”. This suits an explorative research design, because previous work on this subject 

in this context is limited. Following deductive reasoning, theory will be used as a starting point 

to gather data and gather empirical data. A qualitive research field design, combined with a 

desk research on already existing literature is used together to answer the main research 

question. The individual sub-questions are answered as follows: 

 

Sub-RQ1: Why are well-developed university-company relationships necessary for an 

innovation ecosystem in science-based technologies like robotics? 

This sub-question will be answered by performing a desk research on already existing literature 

on the (emerging) innovation ecosystems. 

 

Sub-RQ2: What are the factors for the emergence of an innovation ecosystem in robotics? 

This sub-question will be answered by a desk research on already existing literature on the 

(emerging) innovation ecosystems. The results from sub-RQ2 will be used as empirical 

evidence for sub-RQ3. 

 

Sub-RQ3: What are the missing factors for the emergence of an innovation ecosystem in 

robotics in Turkey? 

This sub-question will be answered by combining the results from the semi-structured 

interviews with the conceptual framework. The results will be discussed in Sub-RQ4. 

 

Sub-RQ4: What does this mean for theory and strategy? 

This research question will be answered by a desk research on literature on this topic. 

 

The results of all the sub-RQ’s will be combined and used to answer the main research question: 

To what extent is a successful university-company relationship central to the emergence of an 

innovation ecosystem in robotics in Turkey?  
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1.7. Outline of the thesis  

  

Chapter 1 The introduction, describes the importance of robotics and the current situation in 

Turkey regarding robotics in the manufacturing industry. It introduces the emergence of an 

innovation ecosystem as a solution resulting in the research questions, relevance of the thesis 

and the research design.   

  

Chapter 2 The theoretical framework chapter which consists of the innovation ecosystem 

concept and emerging innovation ecosystem. The aim of this chapter is to give an overview of 

the concepts used in this thesis and to provide the foundation for the rest of the thesis.  

  

Chapter 3 The conceptual framework chapter, consists of the preliminary factors for the 

emergence of an innovation ecosystem. The factors are shown in a conceptual framework 

which will be used and tested in the upcoming chapters.  

 

Chapter 4 The semi-structured interviews chapter will present the methodology and the results 

of the empirical analysis of the semi-structured interviews.   

  

Chapter 5 The conclusion and discussion chapter will give a summary of the findings. It will 

also explain the theory and strategy implications and ends with a conclusion and limitations 

ultimately suggesting further research possibilities.   
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Chapter 2. Theory  
 

This chapter aims to answer the following sub-RQ1: 

Why are well-developed university-company relationships necessary for an 

innovation ecosystem in science-based technologies like robotics? 

 

This thesis is focused on emerging innovation ecosystems, however, due to limited research in 

this area the main concept is the innovation ecosystem perspective in general. This chapter will 

explain this concept by explaining the analogy with the biological ecosystem, providing a 

working definition, explaining the importance of innovation ecosystem orchestration and the 

relationships and roles of the innovation ecosystem actors. Furthermore, this chapter will give 

the limitations of current research articles regarding the main focus i.e. emerging innovation 

ecosystems and how this thesis will contribute to this.   

2.1. Innovation ecosystem concept  

2.1.1. Analogy biological ecosystem and innovation ecosystem  

  

Nowadays, the interdependence across organizations and activities has raised both interest and 

concern (Adner, 2017). In order to create and capture value within the world of 

interdependencies, the innovation ecosystem concept found new ways to deal with this. It 

seems that the innovation ecosystem is evolved from the biological ecosystem because it is 

expected that there is analogy between the two concepts (Jackson, 2011). The biological 

ecosystem is a system that includes all living organisms in a particular area, as well as all the 

nonliving, physical components of the environment with which the organisms interact, such as 

air, soil, water and sunlight (Mercan & Goktas, 2011). The living organisms are functioning 

together to maintain the desired equilibrium state. The equilibrium state is described by 

modeling the energy dynamics of the ecosystem operations. Here, energy can be described as 

the predator-prey relationship. An example can be: “calories are burned by consuming prey, 

thereby transferring the energy of the prey to the predator and as plants die and decompose 

their energy is transferred to the soil where it is taken up again by other plants” (Jackson, 2011).  
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Rather than energy dynamics, the innovation ecosystem models the economic dynamics of the 

complex relationships that are formed between actors and entities with as its main goal to 

enable technology development and innovation (Jackson, 2011). According to Mercan and 

Goktas (2011), an innovation ecosystem “consists of economic agents and economic relations 

as well as the non-economic parts such as technology, institutions, sociological interactions and 

the culture”. The non-economic parts can enable ideation, introduction and diffusion of 

innovation. A proper innovation ecosystem makes the actors work beyond firm boundaries and 

enables the transformation of knowledge into innovation.   

  

2.1.2. Definition   

The definition ‘ecosystem’ is widely used outside its initial biological application. For example, 

within management literature ‘ecosystem’ is mostly defined as a “network of interconnected 

organizations that are linked to, or operate around a focal firm or platform” (e.g. Lansiti & 

Levien, as cited in Autio & Thomas, 2014. p. 3). In 2017, Adner defined ‘ecosystem’ as “the 

alignment structure of the multilateral set of partners that need to interact in order for a focal 

value proposition to materialize” (p.40). As both definitions of the term ecosystem illustrate, 

collaboration between several actors around a focal value proposition/firm is its core 

characteristic.   

  

A definition on ‘innovation ecosystem’ elaborates the previous definitions on ‘ecosystem’. 

Autio & Thomas (2014) define innovation ecosystems as: “a network of interconnected 

organizations, organized around a focal firm or a platform, and incorporating both production 

and use side participants, and focusing on the development of new value through innovation” 

(p. 3). This definition will be used in this thesis because the innovation ecosystem concept is 

an important concept for robotics. The reason for this is that robotics requires the collaboration 

of several partners in order to succeed. In order for a robotics value proposition to succeed, 

actors like; researchers, robotics suppliers, robotics complementors, system integrators etc. 

need to cooperate. The innovation ecosystem is unique to other concepts within the 

management literature as it covers both the production and use side participants, including 

complementary asset providers and customers.  
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2.1.3. Innovation ecosystem orchestration   

It is important to fully understand the innovation ecosystem orchestrator for this clarifies the 

position of the university-company relationships in science-based technologies. According to  

Dhanaraj and Parkhe (2006), an orchestrator is necessary in an environment where there is a 

high diversity of partners with their contributions, like an innovation ecosystem. The 

orchestrator will assure valuable inputs and diminish concerns for network actors (Dhanaraj & 

Parkhe, 2006). Nambisan and Sawhney (2011) found that the orchestrator also initiates and 

manages knowledge in the innovation process within the ecosystem. The orchestration exists 

of a set of activities (Pikkarainen, Ervasti, Hurmelinna-Laukkanen & Nätti, 2017). If the 

orchestrator conducts some activities more than others, the orchestrator takes on a specific role. 

In 2017, Pikkarainen et al., made a table with orchestration roles described in current research 

and their key activities. This table is reprinted in Table 1. It should be mentioned that it is also 

possible that there are multiple orchestrators within an innovation ecosystem with different 

roles.  

Table 1. Orchestration roles and their key activities 

 

Role Key Activities References 

Architect Engage in strict agenda setting 

and coordination activities  

Hurmelinna-

Laukkanen et al., 

2014; Nambisan 

& Sawhney, 2011  

 

Gatekeeper Support the knowledge 

extraction and dissemination 

of the information  

Czakon & Klimas, 

2014; Howells, 

2006 

 

Conductor Take care of information 

acquisition, transmission, and 

task sharing  

Nambisan & 

Sawhney, 2011  

 

 

Developer Create concrete assets for the 

network based on knowledge 

mobility  

Hinterhuber, 2002  

 

 

 

Auctioneer Set the agenda and joint vision 

for the innovation network  

Wallin, 2006 

 

 

 

Leader Motivate and foster the 

voluntary collaboration and 

Dawson et al., 

2014 
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identifying roles of network 

members  

 

 

 

 

Promotor Support ecosystem members 

to work towards the same goal  

Dawson et al., 

2014 

 

 

 

Facilitator Bring together quite different, 

even competing, parties to 

work together 

Hurmelinna-

Laukkanen et al., 

2014 

 
Note. Reprinted from “Orchestration Roles to Facilitate Networked Innovation in a Healthcare Ecosystem” by M. 

Pikkarainen, M. Ervasti, P. Hurmelinna-Laukkanen, & S. Nätti, 2017, Technology Innovation Management Review, 7 (9), 

p. 32.  

The next paragraph will explain the importance of collaborations among the different actors in the 

innovation ecosystem.   

 

2.1.4. University-company relationships   

An innovation ecosystem is built on relationships between actors as the main idea is to combine 

the collaborative effort of individual offerings from both market and non-market actors into 

one compelling offering (Adner, 2006). By this, the actors hope to create more value than they 

could do on their own through so-called co-creation. Actors can also include actors from 

outside the traditional value chain of suppliers and distributors, even from outside the industry. 

This is based on the concept of ‘open innovation’.   

Now that the importance of relationships within innovation ecosystems are clear, an answer on 

the sub-RQ1: Why are well-developed university-company relationships necessary for an 

innovation ecosystem in science-based technologies like robotics? will follow.    

  

In a recent study, Phillips and Srai (2018) mapped an example of a high-level innovation 

ecosystem map, as seen in Figure 4. This is an overview of the scope and main actor types in 

an innovation ecosystem. It shows that the first phase is ‘Knowledge Creation, Transfer and 

Research Funding’. Both universities and companies can do research, but a collaboration effort 

in the first phase can improve the research process. In addition to this, university-company 

relationships can clarify the research needs of the companies to the universities. This will in 

turn result in a better development phase. This is a general view on the university-company 
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relationship, but the next paragraph will explain this in more detail applied on the case of 

robotics.   

  

  
Figure 4: An example of a high-level innovation ecosystem map. Reprinted from: “Exploring emerging ecosystem 

boundaries: defining ‘the game”, by M.A. Phillips & J.S. Srai, 2018, International Journal of Innovation, 22(8), 

p. 10. 

Robotics is a science-based innovation, therefore university-company relationships are 

important for the basic science input for companies. In addition to this, Jackson (2011) argues 

that a successful innovation ecosystem needs a balance between the research economy and the 

commercial economy, as visualized in Figure 5.  This means that the commercialization of the 

innovation outputs is crucial and furthermore needs to exceed the research expenses. Only then 

can the innovation ecosystem be self-sustainable on the long run. Another important point, 

which emphasizes the importance of university-company relationships, is that universities are 

often the main source of research outputs and therefore play a key role in the innovation 

ecosystem.   
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Figure 5: This figure links the innovation Spectrum to the two economies in the virtuous cycle; thereby illustrating 

the projection, along the different development stages, of the available resources within an ecosystem for 

discovery, technology development, and commercialization. Reprinted from: “What is an Innovation Ecosystem?” 

by D.J. Jackson, 2011, National Science Foundation 1(2), p. 8. 

  

  

2.1.5. Limitations   

In a recent study, Phillips and Srai (2018) found that the current ecosystem literature is too 

heavily focused on finding out what an ecosystem is and how it can be used, but there is limited 

research on how these so-called emerging ecosystems are designed or created.  
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Another point is that recent literature acknowledges the challenges of the emergence of 

ecosystems, however, it focused on specific successful applications with the assumption of 

good visibility (Dattée et al., 2018). This results in the suggestion that the establishment of the 

ecosystem blueprint can be done through clear guidance on behavioral maneuvering, which is 

not always the case.   

Current literature also lacks an understanding about the roles played by the different 

stakeholders during the emerging process.   

To end with, the orchestration of innovation ecosystems is important. In spite of this, less work 

has addressed how prospective ecosystem stakeholders commit resources towards a de novo 

ecosystem creation effort, and how they evolve a shared structure of interactions (Autio & 

Thomas, 2014). The following section will elaborate on this.   

  

2.2. Emerging innovation ecosystem   

2.2.1. Emerging innovation ecosystem orchestration   
  

The process of integrating the ecosystem and realizing its ecosystem value proposition requires 

an entity that orchestrates this (Iansiti & Levien, 2004; Nambisan & Sawhney, 2011). The 

central innovator, which is the focal actor in the ecosystem, should occupy this orchestrating 

position (Adner, 2012; Clarysse, Wright, Bruneel, & Mahajan, 2014).   

During the ecosystem emergence, the central actor takes the leadership role. In a recent study, 

Dedehayir et al. (2018) constituted the sets of activities that define the ecosystem leader during 

the ecosystem emergence. These activities are ecosystem governance, forging partnerships, 

platform management and value management. Especially in the coordination of the ecosystem 

the ‘ecosystem governance’ activity is important.   

During the emergence of the ecosystem, several factors come together, but there is still a lack 

of structure in their interconnections (Dedehayir et al., 2018). Therefore, ecosystem governance 

activities are important. These includes: (i) designing roles of ecosystem actors, (ii) 

coordinating internal and external interactions, (iii) orchestrating resource flows between 

partners. It is expected that these activities will be undertaken by the ecosystem leader, but it is 

still unclear which stakeholder this would be in particular cases.   

  

2.2.2. Emerging innovation ecosystem blueprint  
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Recent literature acknowledges the challenges of the emergence of ecosystems; however, it 

focuses on specific successful applications with the assumption of good visibility, resulting in 

the suggestion that the establishment of the ecosystem blueprint can be done by clear guidance 

on behavioral maneuvering. In a recent study, this ecosystem design is summarized, as seen in 

Figure 6 (Dattée et al, 2018). Here, the companies select their partners by the assets they need, 

resulting in interdependencies. The next step for the companies is to identify and occupy the 

strategic bottlenecks in order to obtain control to capture value, this is shown in Figure 6 as 

control points. If these control points are identified the companies can decide internally their 

resource investments and tactics in arrow B. The actual application of arrow B takes place in 

arrow C. It is applied by potential suppliers and complementors. These are identified by 

strategic interdependencies which takes place in arrow D. The main goal of these tactics is that 

external partners contribute with their resources to the value proposition exactly at the time 

when these resources are needed. As can be seen in figure 6, the whole ecosystem can build up 

momentum with the flow of the focal firm (arrows E ←→ C). In case the technology can be 

broadly applied, this view needs to expand.   

  

 

  
Figure 6: Ecosystem Design According to Extant Literature. Reprinted from “Maneuvering in poor visibility: 

How firms play the ecosystem game when uncertainty is high” by B. Dattée, O. Alexy, & E. Autio, 2018, Academy 

of Management Journal, 61(2), p. 469 

  

The previously described ecosystem design, shown in Figure 6, is based on the assumption that 

value propositions can be known ex ante. However, it is not clear how potential ecosystem 
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stakeholders commit resources toward a de novo ecosystem and how they create a shared 

structure of interaction. Therefore, Dattée et al. (2018) proposed a new innovation ecosystem 

design for the process of ecosystem creation, as seen in Figure 7. This requires a dynamic 

approach in which there are ongoing coupled feedback loops that should be managed.  Actually, 

ecosystem creation is a systemic process driven by the coupled feedback loops. Companies 

have to control these feedback loops dynamically. Once the company decide to create an 

ecosystem, they have to narrow down the range of potential applications. After that, they need 

to keep up with the ecosystem’s dynamics. This can be done by road mapping and preempting. 

However, at the same time they have to enact resonance. What is also important is the dynamic 

control to counteract the drifting away from the nascent ecosystem from the company’s 

visioned value creation and the sliding of their initial control point for value capture.   

  

  
Figure 7: A Revised Process Model of Innovation Ecosystem Creation Reprinted from “Maneuvering in poor 

visibility: How firms play the ecosystem game when uncertainty is high” by B. Dattée, O. Alexy, & E. Autio, 

2018, Academy of Management Journal, 61(2), p. 487 

Now that the model of Dattée et al., (2018) is explained, the determinants for the emergence of 

an innovation ecosystem that are shown in the process model, shown in  Figure 7, will be 

elaborated. 

  

2.2.2.1. Protovision   

General- purpose technologies, as described in the model (Figure 7), require the assumption of 

good visibility to be reconsidered (Dattée et al., 2018). As these kinds of enabling technologies 

have a range of future applications. This makes resource commitment towards one vision 

difficult due to the uncertainty. Therefore, protovision can be seen as the level of visibility since 

the purpose is to narrow the range of future applications into a single vision. This can be done 
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by mutual engagement and increasing commitment by the actors resulting in a more clarified 

blueprint of interdependencies (Dattée et al., 2018).   

2.2.2.2. Envisioned Blueprint   

An envisioned blueprint is determined by the reciprocal agreement on the envisioned control 

points and interdependencies by the actors.   

2.2.2.2.1. Envisioned Interdependencies   

In order to increase the value of the envisioned value proposition it is evidently necessary to 

acquire complementary products and services (Dattée et al., 2018). Therefore, additional actors 

should be included in the envisioned blueprint. There should be mutual consensus between 

incumbent actors about the acquired actors and the value they would bring to the envisioned 

blueprint. Thereby, actors should be aware of the level of dependency between the actors for 

increasing the envisioned value proposition.   

2.2.2.2.2. Envisioned Control Points  

After envisioning the interdependencies actors should define which of these interdependencies 

could become future control points. Actors should define the areas they should establish and 

keep control over while other actors do the same in other areas.  

As mentioned before, ecosystem emergence is a systematic process driven by coupled feedback 

loops which must be controlled dynamically. More specifically, actors control whether the 

ecosystem is not drifting away from their initial control points for value creation and value 

capture. Therefore, control points can be seen as a position of power. It defines the future 

ecosystem and depending on the control points the value capture of the actors. Therefore, there 

should be reciprocal agreement about the control points to create value for all the actors.  

  

2.2.2.3. Momentum  

Reciprocal agreements in the previous mentioned determinants are relevant to reach internal 

(ecosystem leader) and external (ecosystem follower) momentum. Momentum can be seen as 

the development phase, where the activities are set in motion. Therefore, the ecosystem actors 

should have a shared vision of the envisioned ecosystem value proposition at this point in time. 

Furthermore, the momentum is characterized by resource commitment, incentives.   
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2.3. Summary   

In 2011, Jackson found an analogy between the biological ecosystem and the innovation 

ecosystem. Appropriated from biology the term ‘ecosystem’ can be defined as ‘a group 

interacting firms that depend on each other’s activities’ (Jacobides, Cennamo, & Gawer, 2018, 

p. 2256). Other scholars disagree with this analogy and argue that the innovation ecosystem 

concept is not a properly defined concept, let alone theory, yet (Oh, Phillips, Park, & Lee, 2016). 

Besides this, there is a lack of consensus between scholars about the different types of 

‘ecosystems’. Making it difficult to examine where the innovation ecosystem concept would 

add value and how to use it properly.   

The most commonly discussed types are the business ecosystem and innovation ecosystem. 

Simply put, the business ecosystem is more focused on value capture and an innovation 

ecosystem on value creation (Adner, 2017). In this thesis the focus is on the innovation 

ecosystem construct, where the focus is on the ecosystem value proposition (Adner & Kapoor, 

2010).  In contrast a business ecosystem is focused on the activities around the focal firm.  The 

business ecosystem can be seen as the detachment of traditional industry boundaries where the 

ecosystem is open for potential contributions and creative participants (Moore, 2006). 

Furthermore, there is increased interdependence where the actors share their individual 

business activities to add to the whole community (Moore, 2006). To accomplish this there is 

also a need for the alignment of partnerships (Adner, 2017). Another way to see a business 

ecosystem is as a network of affiliated organizations which Adner defines as 

ecosystemaffiliation (Adner, 2017).   

The innovation ecosystem construct has been developed to provide a thorough understanding 

of value capture and creation by firms that work towards a collaborative value proposition 

(Adner, 2017).  The ecosystem construct distinguishes itself from other business concepts and 

frameworks as they lack a thorough understanding of value capture and creation of firms. In 

the innovation ecosystem the ecosystem value proposition is a central element. Adner (2017) 

defines an ecosystem as “the alignment structure of the multilateral set of partners that need to 

interact in order for a focal value proposition to materialize” (p. 40).   

  

This thesis will focus on the innovation ecosystem approach. There are some limitations in 

current literature besides the consensus of ecosystems. In the field of the emergence of 

innovation ecosystems there is still a lot to gain, as this is a new research stream. The only 

scholar that researched this dynamic process of the emergence of innovation ecosystems is 
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Dattee et al. (2018). Still it is not clear how a visioned and non visioned value proposition is 

linked to governance of the emergence of innovation ecosystem. Next to that, most innovation 

ecosystems are researched without public actors like universities. It is not clear what will 

happen if we include these actors.   

 

Given the previously described concepts in this chapter, I want to end this chapter with an 

answer to sub-RQ1: Why are well-developed university-company relationships necessary for 

an innovation ecosystem in science-based technologies like robotics?.   

As in the emerging innovation ecosystem, the blueprint revolves around a company, this view 

also implies that the innovation orchestrator is a focal firm. Therefore, we can conclude that 

university-company relationships are important, especially in the emerging phase. Nevertheless, 

it does not fit the orchestration role as this role should be filled by a focal firm. Potentially, 

because they may have more resources (money).   

This thesis will contribute to the limited research on emerging innovation ecosystems by 

identifying the relevant factors for an emerging innovation ecosystem in robotics. This will be 

explained in further detail in the next chapter.   
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Chapter 3. Conceptual Framework  
As described in the previous chapter, the literature on the emergence of an innovation 

ecosystem is very limited. Therefore, both the limited research articles on innovation ecosystem 

emergence and on innovation ecosystems will be used in order to identify relevant factors. This 

chapter will identify and reason the factors relevant for the emergence of an innovation 

ecosystem and will end with a conceptual framework, which will be used in the following 

chapter. The relevant factors will be further investigated in the conducted interviews. This 

chapter will give an overview of the factors for the emergence of an innovation ecosystem on 

the basis of Dattee et al. (2018).   

 

3.1. Methodology   

The main database used in this research is Google Scholar as it is a general database. This is a 

suitable choice because the innovation ecosystem literature is an interdisciplinary field, with 

articles from the field of strategy, innovation and entrepreneurship, such a broadly orientated 

database as Google Scholar would offer the highest chance of success in comparison with more 

specialized databases.   

It should be noted, however, that the literature on innovation ecosystems and especially  

‘emerging innovation ecosystems’ is very limited. Therefore, the researcher tried to cover all 

the scientific articles related to this field to provide a broader insight.   

Turkey can be perceived as an emerging market economy, however current literature still lacks 

an understanding of this phenomenon within an emerging market economy. Research in this 

field predominantly focusses on the Western world. Therefore, the additional semi-structured 

interviews will be used in order to get an understanding of the missing factors for the emergence 

of an innovation ecosystem in robotics in Turkey. 

   

The following combinations of keywords were used during the research:   

- innovation ecosystem (title)  

- innovation ecosystem (title) AND “birth” (topic)   

- innovation ecosystem (title) AND “genesis” (topic)   

- innovation ecosystem (title) AND “emergence” (topic)   

- innovation ecosystem (title) AND “formation” (topic)  
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- innovation ecosystem emergence (title) AND “barriers” (topic) 

- innovation ecosystem emergence (title) AND “success” (topic)  

  

In the combination of keywords, the title always included ‘innovation ecosystem’ as the 

researcher wanted to assure that the limited literature on ‘innovation ecosystem’ was included. 

The topics ‘birth’, ‘genesis’, ‘emergence’, ‘formation’ are synonyms for the phase the 

researcher focusses on, mainly the innovation ecosystem emergence.   

In order to find the factors that stimulate or hinder the emergence of innovation ecosystems, 

the researcher added ‘barriers’ and ‘success’ as topics by the ‘innovation ecosystem emergence’ 

title. In Google Scholar, the researcher did not make a distinction between title and topic but 

converged title and topic into title.   

Next to this, this research also looked at ‘cited by’ in order to find new research articles build 

on relevant scientific articles.   

Lastly, the main objective of the literature review is to assess the conceptual framework. More 

specifically, it wants to show the relevance of the factors mentioned in the conceptual 

framework. Therefore, the factors mentioned in the conceptual framework are all used as topics.   

- innovation ecosystem (title) AND “value proposition”  

- innovation ecosystem (title) AND “incentives”  

- innovation ecosystem (title) AND “common interest”  

- innovation ecosystem (title) AND “funding” “support”  

- innovation ecosystem (title) AND “entrepreneurship”  

- innovation ecosystem (title) AND “initiator” “facilitator”  

- innovation ecosystem (title) AND “orchestration”   

The following chapter will discuss the results of the outcome and the relevant articles of the 

above-mentioned keywords.   

 

3.1.1. Results   

Most articles do not explicitly address factors that are needed for the emergence of an 

innovation ecosystem, nonetheless, the literature did provide enough to answer sub-RQ 2. This 

resulted in the final list of articles, shown in Table 2. The factors were marked in the articles 

by a coding protocol, where the researchers used F1-4 as codes for the factors.   
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As mentioned before, this resulted in the conceptual framework which offers empirical 

evidence for sub-RQ 3: What are the missing factors for the emergence of an innovation 

ecosystem in robotics in Turkey?. This will be answered in the following chapter.   

 

 

Table 2. Selected articles for the method (case study) 

 

Factor/ 

determinant  

Definition  Method  Results   Author   

F1:  

Envisioned  

value proposition   

“One vision that clearly 

defines the ecosystem 

value proposition (i.e., 

who does what, who 

controls what, and how 

everyone will benefit” 

(Dattée et al., 2018, p. 

467). 

Qualitative   The emergence  

of an innovation 

ecosystem is a process 

in which firms work 

together to define the 

envisioned blueprint.  

The whole process is 

summarized in figure 

7.   

 

Dattée, B., 

Alexy, O., & 

Autio, E.  

(2018).   

F2:  

Interdependencies   

“The need for 

complementary 

products and services 

and the need to work 

with many 

partners/ecosystem 

arrangements” (Dattée 

et al., 2018, p. 474).   

Qualitative The emergence of an 

innovation ecosystem 

is a process in which 

firms work together to 

define the envisioned 

blueprint. The whole 

process is summarized 

in figure 7.   

 

Dattée, B., 

Alexy,  

O., & Autio, E.  

(2018). 

F3:  

Alignment 

The alignment 

conditions for the 

emergence of an 

innovation ecosystem 

are related to the 

aggregate dimensions of 

Dattee et al., (2018) 

namely; protovision, 

envisioned blueprint, 

enacted resonance (p. 

474). 

 

Qualitative The emergence of an 

innovation ecosystem 

is a process in which 

firms work together to 

define the envisioned 

blueprint. The whole 

process is summarized 

in figure 7.  

 

 

Dattée, B., 

Alexy, O., & 

Autio, E.  

(2018). 
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F4:  

Orchestration 

Orchestration 

"comprises knowledge 

mobility, innovation 

appropriability, and 

network stability.” (p. 

659)  

 

Qualitative An orchestration 

framework   

Dhanaraj, C., & 

Parkhe, A. 

(2006).  

 

 

 

3.2. Factors   
F1: Envisioned value proposition   

The emergence of an innovation ecosystem is dependent on the vision defined by the initiator 

and the selection of actors that will create value for the mutual ecosystem value proposition 

(Adner 2017; Jacobides et al., 2018).  A value proposition can be seen as one of the main factors 

of an innovation ecosystem because the implementation of complex value propositions is one 

of the key reasons’ firms form “innovation ecosystems” (Adner, 2012). Initially, a value 

proposition is the promise that the innovation creates new value. In order to create new value, 

the ecosystem is dependent on complementary inputs and requires several actors to work 

together and have a mutual vision of the value proposition (Adner, 2012). In the literature on 

innovation ecosystems, it has been demonstrated that these interactions are crucial for processes 

of value creation and value capture and enable participants to develop a joint value proposition. 

A mapping tool called the value blueprint designed by Adner (2012) can translate the value 

proposition into action. By this, the necessary elements to deliver the value proposition 

becomes explicit i.e. “how the activities are positioned, how they are linked, and which actor 

is responsible for what” (Adner, 2012, p. 85). Therefore, the envisioned ecosystem blueprint 

for the emergence of an innovation ecosystem should include “one vision that clearly defines 

the ecosystem value proposition (i.e., “who does what, who controls what, and how everyone 

will benefit” (Dattée et al., 2018, p. 467). One vision is necessary as it can reduce uncertainty 

and facilitates coordination and makes it easier to attract potential actors for the emerging 

ecosystem.   

  

Common interest  

In order to accomplish the value proposition, a common understanding among the ecosystem 

actors is essential (Adner, 2012; Williamson & De Meyer, 2012).  In addition, Autio and 

https://doi.org/10.5465/AMR.2006.21318923
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Thomas (2014) found that a successful innovation ecosystem is characterized by a shared goal 

and the consequent collective action by the actors.   

Dedehayir et al. (2018) recently found that the birth phase is market by a common 

understanding of the product, and service requirements of the customer by all the actors in the 

ecosystem.   

   

F2: Interdependencies  

Within the envisioned blueprint interdependencies and control points are important. Additional 

actors and their additional value to the ecosystem shows the interdependency between the 

actors for the value creation of the ecosystem. Dattee et al. (2018) highlights “the need for 

complementary products and services and the need to work with many partners/ecosystem 

arrangements” (p. 474). Again, this amplifies the need of additional actors for the creation of 

value in the ecosystem. In order to make this happen, the ecosystem actors should agree on the 

position and added value creation in the ecosystem value blueprint meaning that alignment is 

necessary.   

  

The first step is obviously to attract potential ecosystem actors. According to Dedehayir, 

Mäkinen and Ortt (2018), the forging of partnerships starts with attracting actors. During the 

emergence of an innovation ecosystem this is especially important, as the critical mass is not 

yet attained. The government can play an important role in this process by providing incentives 

like subsidies, networking events and so forth. There are also negative incentives that can 

hamper innovation ecosystem emergence like the lack of trust, a lack of a shared vision, and 

the lack of complementary assets.   

   

F3: Alignment   

The alignment conditions for the emergence of an innovation ecosystem are related to the 

aggregate dimensions of Dattee et al. (2018) namely; protovision, envisioned blueprint, enacted 

resonance (p. 474).   

As explained in chapter 2.2.2.1. protovision can be seen as the level of visibility. More 

specifically, how the ecosystem leader can envision the value blueprint ex ante.   

The envisioned blueprint consists of the mutual agreement by the actors on the 

interdependencies and control points. The alignment in interdependencies consists of the 

mutual agreement of the value added by each actor included in the ecosystem. The alignment 
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in control points refers to the mutual agreement on the capture and division of the control points 

by the actors.   

If there is mutual agreement on the previous described envisioned blueprint internal and 

external momentum can be created, also called enacted resonance. Internal refers to the 

ecosystem leader and external to the follower. Momentum is the degree to which the activities 

are taken place or are executed. Indicators to test momentum can be funding and support which 

results in resource commitment and entrepreneurship because it creates new businesses.   

  

Funding & support   

The phases and actors in the ecosystem in the birth phase are shown in Figure 8 (Dedehayir et 

al., 2018). In the ‘preparation’ phase, with a relatively low number of actors, it is expected that 

the government plays a crucial role by providing (financial) resources for the innovation 

ecosystem emergence in the role of ‘sponsor’.   
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Figure 8: Roles and activities across the genesis of innovation ecosystems. Reprinted from “Roles during 

innovation ecosystem genesis: A literature review” by O. Dedehayir, S.J. Mäkinen, & J.R. Ortt, 2018, 

Technological Forecasting and Social Change 136, p. 26 

  

Entrepreneurship   

Schumpeter argues that the main function of entrepreneurs is carrying out new combinations 

i.e. innovations (Śledzik, 2013). Next to that, he sees the innovative creation by entrepreneurs 

as the prime endogenous cause of innovation in the economic system (Van Praag, 1999). This 

already highlights the importance of entrepreneurship within innovation.   

Regarding the ecosystem, Moore (2006) argues that entrepreneurs can create a “space” for 

invention and investment through which they provide a template by which the members of the 

ecosystem can identify potential contributions and step forward to enter the ecosystem. Thus, 

the main function of entrepreneurs is to create value in the innovation ecosystem among all the 

actors involved. Another important function of entrepreneurs is the discovery of new 

opportunities.   
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The literature on innovation ecosystem genesis describes the role of the entrepreneur as a vital 

component of a nascent ecosystem to generate economic welfare (Dedehayir et al., 2018).  

According to Dedehayir et al. (2018) this role is often held by individuals and start-up firms. 

This role performs three main activities. First, entrepreneurs will relocate to a region that is 

populated by the other interconnected roles. Second, they will establish a focused network of 

internal and external actors. Lastly, they intermediate between universities and the industry, or 

to be more specific, between the research actors and the commercialization actors.   

  

F4: Orchestration  

As explained in the theory chapter, the innovation ecosystem orchestration is crucial. The role 

of the orchestrator is important in order to assure valuable inputs and to diminish concerns for 

network actors (Dhanaraj & Parkhe, 2006). Alternatively stated, to create the conditions to 

attract actors to join the network.   

 

3.3. Conceptual framework   

The above-mentioned factors extracted from the innovation ecosystem literature and more 

specifically from the article of Dattée et al. (2018) resulted in the conceptual framework, shown 

in Figure 9, which also answers sub-RQ 2:   

What are the factors for the emergence of an innovation ecosystem in robotics?   

This figure consists of factors considered relevant for the emergence of an innovation 

ecosystem.   

  

 

Figure 9: Conceptual framework  
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Chapter 4. Semi-structured interviews  

This chapter presents the results of the semi-structured interviews conducted in Turkey. These 

results will be combined with the results of the desk research. The remainder of this chapter is 

as follows; first the methodology of the semi-structured interviews will be explained. After that, 

the results of the empirical analysis of the semi-structured interviews will be presented and 

combined with the results of the desk research.   

4.1. Methodology   

In order to collect data, semi-structured interviews will be conducted to give the respondents 

freedom to express their opinion and to have the opportunity to ask follow-up questions to, for 

example, contextualize. The respondents are key stakeholders in robotics developments in 

Turkey. To start with, researchers from several universities in robotics departments in Turkey 

will be interviewed and asked about other stakeholders. This is called snowball sampling. The 

empirical analysis is focused on the missing factors for the emergence of an innovation 

ecosystem.   

  

The sample was based on a non-probability approach. This means that the sample has not been 

chosen by using random selection method (Bryman & Bell, 2007). The stakeholders selected 

for this research were appointed by the author herself and were approached via email, via which 

they were asked if they want to have a meeting with the Holland Innovation Network Turkey. 

The researcher always went to their offices, which turned out be beneficial. It was insightful to 

see their local environment and the robotics projects they were working on, including the robots 

they already had at their disposal. Additionally, it was convenient as it created a relationship of 

trust between the researcher and the interviewee, resulting in more open conversations.  During 

these meetings the researcher asked about their respective roles within robotics project. The 

researcher furthermore explained what the Holland Innovation Network Turkey could mean for 

them. After the work-related content had been exchanged and the researcher got to know the 

interviewees better, she asked if they would mind answering some interview questions for her 

own research and if she could record it. Depending on the situation and overall atmosphere of 

the meeting, the researcher was allowed to record the interview. However, in more formal 

situations this was not the case. Needless to say, written notes were taken during all interviews. 

The interview guide can be seen in Appendix A. This approach resulted in nine semi-structured 

interviews.   
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Next to the selection of universities, companies, etc., it was important to interview the right 

person for this specific topic. The author aimed for a person with a central position within the 

institutions to limit the risks of misinterpretations due to a lack of knowledge, as this would 

increase the accuracy of the answers.  

  

The respondents are mostly university-related as their work mainly consists of working on 

robotics projects. More details about the respondents’ functions and their organizations are 

shown in Table 3. The names of the respondents are not shown to ensure their privacy.   

 

Table 3. Respondents 

 

Respondent  Date   Function   Organization   

 

1  9-11-2018  Professor   

  

Istanbul Technical  

University (ITU)  

  

2  19-11-2018   Professor   

  

  

Koc University   

3  27-11-2018   Deputy General Manager,  

Sales at Altinay Robot 

Technologies Inc  

 

Altinay   

4  5-12-2018  Professor – Robotics    Boğaziçi University   

5  7-01-2019  Innovation Advisor /  

University - Industry  

Collaboration and Licensing  

Expert  

Network Partner  

Enterprise Europe Network  

  

Sabanci University   

6  7-01-2019  Professor   

  

Sabanci University   

7  7-01-2019  Dr. at Dogus University and 

Altinay    

 

Altinay  

8 7-01-2019 Industry Segment Manager KUKA   

9 23-01-2019 Senior Commercial Officer Consulate General of the 

Kingdom of the 
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Netherlands,  Economic 

and Commercial 

Department   

 

 

All the professors were researchers in the area of robotics and/or a head of the research 

department of their respective university. The meetings were one hour in total, but half an hour 

was dedicated to the interview.  

  

4.1.1. Reliability and validity   

In order to determine the objectivity of the research, reliability and validity are important 

concepts to take into consideration in a qualitative study. It can show the level of 

trustworthiness and credibility of the research.   

  

As with every research, this research also contains some limitations. First of all, there might be 

misunderstanding and misinterpretations of words. Mainly as English is not the respondents’ 

nor the interviewer’s mother tongue. In order to increase reliability, the respondents are 

carefully selected. All the respondents have a central position in their organization and are 

knowledgeable about robotics in Turkey. In addition to this, interviews were recorded and 

transcribed. In case there was any doubt concerning the content of the interviews, the 

interviewer mailed the interviewee in order to get clarification. To increase validity, the 

information obtained from the interviews was compared with the knowledge provided by desk 

research in order to triangulate the qualitative data.   

  

4.2. Empirical analysis   

  

This chapter aims to answer the following sub-RQ 3:  

What are the missing factors for the emergence of an innovation 

ecosystem in robotics in Turkey?  

  

4.2.1. Robotics actors in Turkey  
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In order to assess whether or not there is an innovation ecosystem in Turkey, it is important to 

map the stakeholders within this particular field. Appendix C represents the stakeholders 

mentioned by the respondents during the semi-structured interviews. Frequently mentioned 

stakeholders by the respondents in the area of robotics in Turkey are mapped in Figure 10.   

  

 

  
Figure 10: Robotics Landscape Turkey 

  

  

As can be seen in Figure 10, within the robotics field the most prominent actors are universities, 

government and companies. It seems that this is in line with Etzkowitz and Leydesdorff  

(2000) argument that the actors ‘university, industry and government’ defined as ‘triple helix’ 

are important for innovation.  Therefore, civil society, NGOs and third parties will be left out.  

The following paragraphs will provide additional information about the actors.  

  

4.2.1.1. Universities   

Appendix D provides a list with the most frequently mentioned universities during the 

interviews in the field of robotics and their research areas. As robotics is a multidisciplinary 

field, the research areas vary widely e.g. Koç University is more focused on haptics (sense of 

touch) as they want to understand how they can transfer this human touch into robots. 
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Meanwhile, Özyeğin University is more focused on research in the areas of machine learning, 

medical robotics, and exoskeletons.   

4.2.1.2. Industry  

It is notable that Turkey does not have a national robotics supplier. In history, Altinay produced 

their own robots but the competitive nature of the global robotics market and quality restrictions 

set up by customers made it difficult to remain competitive. ABB and KUKA are big players 

that produce robotics worldwide and outperformed Altinay in this area (Int. 3). See Figure 10 

for all the actors in the industry.    

4.2.1.3. Government   

Government actors in the field of robotics are mainly funding research projects. Table 4 

displays a selection of the most relevant government actors and their contribution to the robotics 

field.   

Table 4. Government actors and their role 

  

Government   Robotics relevance   

 

Scientific and Technological Research  

Council of Turkey (TÜBİTAK)  

 

Support R&D activities   

Small and Medium Industry Development  

Organization (KOSGEB)  

  

Support technology intensive products   

Ministry of Industry and Technology   Support public-private-partnerships by 

establishing the “Digital Transformation 

Platform in Industry”   

  

Implementing an “Industry 4.0 Roadmap” 

with details of incentives and financial 

support related to the implementation of 

advanced manufacturing solutions.   

  

(International Trade Administration, 2018)   

  

Ministry of National Defense  Support R&D activities related to military  
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4.2.2. The potential robotics ecosystem   

From the previously described actors a potential ecosystem for Turkey is drawn, shown in 

Figure 11.   

  

  

  

Figure 11: Potential Robotics Ecosystem 

  

  

In order to tackle the potential problem of manufacturing companies relocating to developing 

countries from low wage countries like Turkey. The innovation ecosystem in Turkey requires 

(government) incentives and basic and applied research from universities. This is necessary to 

make affordable and productive robot systems for Turkish manufacturing companies. Turkey 

has a local Robot System Integrator called Altinay which is placed as the ‘focal firm’ in the 

potential Turkish robotic ecosystem, shown in Figure 11. The robot system integrator relies on 

global robot suppliers like ABB, KUKA to make a robot system for their end-users.  

The ecosystem also has complementary technologies that makes the whole robot system more 

attractive for the end-user. Technologies like big data, cloud computing, internet of things, 

virtual reality and augmented reality, artificial intelligence are co-innovations that makes the 
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implementation of robotic systems in manufacturing industries more attractive (Freese, Dekker, 

Kool, Dekker, & Est, 2018). In addition to this software is also an important complementor.   

  

4.2.3. Factors  

Given the above-mentioned actors. The question is whether or not there is an interaction 

between the actors in such a way as that one can speak of a robotics innovation ecosystem in 

Turkey.   

During the semi-structured interviews, the researcher first asked whether or not there is a 

robotics ecosystem in Turkey. Eight out of nine responded that there is not yet a robotics 

ecosystem in Turkey. After that, she asked what is missing. In table 5 below, the respondents 

1-9 and their answers are shown. The total of the missing elements is mentioned as well.  

Table 5. Missing elements in the emergence of an innovation ecosystem in robotics in Turkey 

according to the respondents 

  

Missing in the robotics 

Total ecosystem in 

Turkey 

Respondents 1 2 3 4 5 6 7 8 9 Total 

Centralized database 1         1 

Interdisciplinary projects  1        1 

R&D culture  1        1 

Market share in TR  1 1       2 

Network 1 1 1 1     1 5 

Common interest     1 1 1  1 4 

Orchestration   1  1     2 

Government support 1 1   1     3 

Funding 1     1    2 

U-I collaboration 1 1 1 1  1 1  1 7 

Turkish robotics brands       1   1 

Entrepreneurship      1    1 

Economic situation      1  1 1 3 

Process knowledge        1  1 
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Policy change very often         1 1 

  

The respondents all provided thorough arguments for the above-mentioned elements. 

Nevertheless, some elements were frequently mentioned by several respondents. The criteria 

for the selection of the missing elements in Turkey is that at least 4 out of 9 respondents should 

have mentioned the elements. This resulted in the following lacking elements: ‘network’,  

‘common interest’ and ‘U-I collaboration’ which will be explained in the following paragraphs.   
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4.2.3.1. Network   

Autio and Thomas (2014) defined an ecosystem as: “a network of interconnected 

organizations, organized around a focal firm or a platform incorporating both production and 

use side participants, and focusing on the development of new value through innovation” (p. 

205). As this definition already contains a ‘network’ it is no surprise that this is still lacking 

in Turkey. The reason for this is that 8 out of 9 respondents already emphasized the lack of an 

innovation ecosystem in robotics in Turkey. When the researcher asked one of the respondents 

if there is a robotics ecosystem in Turkey the interviewee answered as follows: “No, there 

isn’t even a robotic network in Turkey. This is a necessity, because it is not about designing 

the robot only. There are a lot of disciplines necessary, otherwise you have only system 

integration or only the body.” (Int. 3). This quote also highlights the importance of a network, 

which can be defined as a set of ties among a set of actors (Knoke & Kuklinski, 1991). Actors 

can be persons, organizations, etc., so in this case the stakeholders in robotics developments 

in Turkey. By ties we mean; any instance of ‘connection of interest’ between the actors. The  

‘connection of interest’ would be robotics.   

  

Several reasons are given by the interviewees for the lack of a network. One interviewee 

amplifies: “There’s a need for a centralized database of people and their areas, an integrated 

system. This would make it easier to form collaborations.” (Int. 1). While interviewee 2 

explains that “networking can be improved by more interdisciplinary projects funded by the 

government” (Int. 2).  Both quotes stress the importance of an initiator of the robotics network 

formation. Someone who takes responsibility of the organization of the network and provides 

funding where necessary.  Interviewee 3 gives another suggestion for network formation: “It’s 

the duty of every company to make a network. Nowadays, there’s a lack of communication. I 

think it would be helpful if we make an industry organization with one council of every 

company.” (Int. 3). Interesting about this quote, which is from the industry, is that they find 

that the companies themselves are responsible for network formation not the government. 

Interviewee 3 acknowledges the fact that: “Government can have a facilitating role for 

network formation, but companies are responsible.” (Int. 3). It seems that this is a real problem 

in Turkey as interviewee 4 noticed: “Orchestration is missing, we need a driving force! 

Perhaps they don’t see the need yet, but robotics is emerging in Turkey.” (Int.4). Another 

interesting point given by interviewee 5 is: “Labor cost in Turkey is not so high, therefore we 
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need government support to get the ROI for robotics”. (Int. 5). In line with this, most 

interviewees argue for the need for governmental support in order to create a network.  

In particular, they argue that TÜBİTAK should take the lead in this process.  

  

In order to understand the position of TÜBİTAK within the government, the Turkish Science 

Technology Innovation (STI) System will be briefly explained, see figure 12. SCST is the  

Supreme Council for S&T and their role is to implement, monitor and evaluate the national S 

& T policies (Uzun, 2006). TUBITAK and SCST are both the regulatory backbone for the 

national R&D system. Other institutions for STI are: “HEC – Higher Education Council; SPO  

– State Planning Organization; SMSEs – Small and Medium Sized Enterprices; TDFT –  

Technology Development Foundation of Turkey; MRC – Marmara Research Center; NRN – 

National Research Network; NMI – National Metrology Institute” (Uzun, 2006). In addition 

to this overview, interviewee 6 adds: “TUBITAK provides large scale grants for robotics.” 

(Int. 6). Next to the robotic calls, TUBITAK also “Tries to improve collaboration between 

industry and university with their program 1003.” (Int. 1). Interviewee 1 said: “TUBITAK 

should take the lead in initiating a robotics innovation ecosystem.” (Int. 1). The fact that 

TUBITAK is frequently mentioned by respondents as the party that should take the lead in 

network formation and the fact that TUBITAK is mostly identified as an important robotics 

stakeholder (see Appendix C) makes it convincing that TUBITAK should/could take on an 

orchestrating role in the emerging robotics innovation ecosystem in Turkey.   
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Figure 12: Turkish Science Technology Innovation system. Reprinted from “Science and technology 

policy in Turkey. National strategies for innovation  and change during the 1983-2003 period and 

beyond” by A. Uzun, 2006, Scientometrics, 66(3), p.554. 

  

  

4.2.3.2. Common interest   

As explained in chapter 3.1., ‘common interest’ is an important factor in order to accomplish a 

collaborative value proposition and to achieve a successful innovation ecosystem. A lack of 

common interest is explained by interviewee 9 as follows: “Different organizations don’t fit in 

each other’s’ plan.” (Int. 9). This is especially important for the emergence of an innovation 

ecosystem. This quote also illustrates why it is still lacking in Turkey. The interests of the actors 

are not properly interconnected. Universities’ main interests is to produce scientific output in 

the field of robotics (Int. 1,2,4,5,6,). Where else the industry is mostly interested in remaining 

competitive in the highly competitive environment of robotics production. As interviewee 3, a 

robotics company in Turkey, states: “We try to keep market share in Turkey” (Int. 3.). They 

want to sell robotics and provide the additional service (Int. 7, 8).  According to interviewee 1: 

“The R&D culture within the industry should change. They use short-term investments and 

solutions. The industry rather buys R&D and they don’t have a dedicated R&D budget. It would 

make more sense to connect the basic research from universities to the industry.” (Int.1). 

However, interviewee 9 argues: “There is a mismatch between university and industry. The 

general problem is that the universities cannot generate the output the industry needs.” (Int. 

9). Interviewee 6 summarizes the problem as follows: “There is a need for common interest for 

universities and companies to work together.” (Int. 6).   

Luckily, there is the government actor TÜBİTAK that is trying to improve the U-I collaboration 

with program 1003. Furthermore, their interest is to support R&D activities by funding. Both 

the industry actors (Int. 3,7,8) and the universities (Int. 1,2,5,6) say that they “Receive funding 

from TUBITAK.”. Therefore, we could argue that the interest of the government is in a way 

aligned with the goals of the industry and universities. However, the interests of the university 

and industry should be more aligned. Figure 13 shows the current situation between the actors 

and Figure 14 the preferred situation.  

  

  



 

  52  

 

 
  

  

Figure 13: Shared interest between Government-University-Industry in Turkey 

  

   

  

  

 
  

  

Figure 14: A proper shared interest between Government-Industry-University 

    

4.2.3.3. U-I collaboration   

The main lacking element is, according to the respondents, a ‘U-I collaboration’. The 

importance of U-I collaboration is already explained in chapter 2.1.4.. Regarding the factors it 

is related to F1.1. collaboration, explained in chapter 3.1.. Despite the Western world being 

highly developed in U-I collaboration, Turkey is still facing some challenges. Interviewee 2 

explained a reason for the lack of U-I collaboration as follows:   

“There is a big change in the industry needed. There should be more PhD students working in 

the industry. Nowadays a lot of Turkish PhD students prefer working abroad in countries like 

Germany, the Netherlands, etc. instead of Turkey. In those countries they get value for their 

PhD,  in Turkey this is still lacking.” (Int. 2). This problem is summarized by interviewee 9 as  
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‘brain drain’ (Int.9). Related to the ‘brain drain’ interviewee 2 also highlights other challenges: 

“There is a gap between the knowledge level of the industry and the knowledge level of the 

universities. Therefore, the R&D culture should change. Due to the economic crisis, that 

happens almost every 10 years, in Turkey there are mostly short-term investments and solutions 

in R&D. Companies buy the development and there is no dedicated R&D budget in companies. 

As mentioned before, the industry has a small R&D budget and are not ready to integrate 

university students. It should also be mentioned that the impact of universities output on the 

industry is also bad. Research expectations in the universities are too high and there is only 

focus on fundamental research.” (Int. 2). The challenges mentioned by Int. 2 are from a 

university point of view.   

From an industry point of view there is a lack of U-I collaboration, because “The scientific 

papers are not useful for the industry and that the universities are not aware of what the industry 

is doing. Industry is in front of the universities. There is also a lack of communication.  

It would be helpful if the students work in the industry, so they know the real problems.” (Int. 

3).   

It seems that they are pointing fingers at each other, but the truth might be in the middle.  

Nevertheless, the above-mentioned quotes illustrate that there is a significant problem.   

  

  

 

  

  

  
Figure 15: Link with conceptual framework from the literature review 

  

Figure 15 the links of the missing elements with the factors in the conceptual framework.   
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‘Common interest’ is related to F1: ‘Envisioned value proposition’. Reason for this is that it is 

necessary that several actors work together and have a mutual vision for the creation of a value 

proposition. Therefore, a common interest is needed as it contains this mutual vision.   

‘U-I collaboration’ is related to F2: ‘Interdependencies’. This shortage of U-I collaboration 

means there the lack of complementary inputs which is an important characteristic of 

interdependencies.   

‘Network’ is related to F4: ‘Orchestration’, because the lack of orchestration results in the lack 

of a network. The reason being the orchestrator’s responsibility to create favorable conditions 

in order to attract actors to join the network.   
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Chapter 5. Conclusion and Discussion   

5.1. Summary of the findings   

In order to answer the main research question, it was necessary to first answer the subquestions.  

Sub-RQ1 Why are well-developed university-company relationships necessary for an 

innovation ecosystem in science-based technologies like robotics? (see section 2) was answered 

in paragraph 2.1.4.. This relationship is mainly important for the basic science input for 

companies.  Especially because robotics is a science-based technology.   

After this, sub-RQ2: What are the factors for the emergence of an innovation ecosystem in 

robotics? (see section 3) was answered by providing a preliminary conceptual framework 

afterwards adapted by the result of the desk research. This resulted in the final conceptual 

framework, which was used to answer sub-RQ3: What are the missing factors for the 

emergence of an innovation ecosystem in robotics in Turkey? (see section 4). First, the results 

from the semi-structured interviews were connected with the factors and this resulted in the 

following missing factors: ‘F1: Envisioned value proposition’, ‘F2: Interdependencies’ and ‘F4: 

Orchestration’. The following paragraphs (5.2) and (5.3.) will answer sub-RQ4: What does this 

mean for theory and strategy? (see section 5) and paragraph 5.4. will conclude this thesis by 

combining all the results of the sub-RQ’s to answer the main research question.   

5.2. Theory implications  

Sub-RQ2: What are the factors for the emergence of an innovation ecosystem in robotics? (see 

section 3) adds to the innovation ecosystem literature by providing elements necessary for 

innovation ecosystem emergence.   

The first factor is ‘envisioned value proposition’ which is the main reason for the emergence 

of an innovation ecosystem. In order to succeed an envisioned value proposition the actors need 

to collaborate and insert complementary inputs in order to be relevant for the value proposition 

and the innovation ecosystem as a whole. In addition to this, a potential ecosystem actors should 

share a common interest regarding the main focus, which is the collaborative value proposition.  

The second factor are interdependencies, which means that that the actors should increase the 

overall value of the shared value proposition. Actors are dependent on each other with their 

complementary inputs.   



 

  56  

Alignment the third factor entails the whole process of ecosystem emergence. All the ecosystem 

actors should agree with their positions and added value in the ecosystem value blueprint.   

The final factor is ‘Orchestration’ which contains various activities such as initiating the 

innovation ecosystem by attracting actors.   

5.3. Strategy implications  

The results on sub-RQ3 What are the missing factors for the emergence of an innovation 

ecosystem in robotics in Turkey? comes with several strategy implications. As mentioned in 

sub-RQ1, university-company relationships are important for an emerging innovation 

ecosystem in robotics. In Turkey, this relationship is the main factor that is lacking. The other 

lacking factors ‘common interest’ and ‘orchestration’ are related to this. As explained in 

previous chapters, orchestration can initiate an emerging innovation ecosystem, meaning it can 

improve university-company relationships and steer a common interest. Therefore, it is 

important to know which actor might fulfil this crucial orchestrator role.   

Paragraph 2.3. argues, based on the literature, that the focal firm should take the orchestrating 

role in an emerging innovation ecosystem. However, the interview results suggest otherwise. 

In this particular case, TUBITAK should be the orchestrator. Reason for this might lie in fact 

that the companies in robotics in Turkey are not so strong in a highly global competitive 

environment. In order to change that, the government body TUBITAK could initiate an 

emerging robotics innovation ecosystem.  Furthermore, they are trying to improve the U-I 

collaborations, which is also an important element of an emerging innovation ecosystem.   

These findings suggest that strategy should focus on innovation ecosystem emergence in 

emerging economies. Especially within science-based innovations like robotics should include 

U-I collaboration into the innovation ecosystem emergence strategy. In current innovation 

ecosystem strategy literature, there seems to be an assumption that U-I collaborations are 

already present, or natural.  This might be true for the Western world, but for some parts in the 

world this is still underdeveloped. On top of that, current literature assumes that there are strong 

companies and the focal firm should take the orchestrating role. Again, this might be true in 

the Western world but in emerging economies the orchestrating role might be more fitting to 

be occupied by the government.   
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5.3.1. Potential scenarios   

The innovation ecosystem approach is a strategy to remain or become competitive in terms of 

identifying real customer needs and deliver great products with the ability to execute a value 

proposition with other ecosystem actors (Adner, 2012). This thesis describes the potential 

development towards the emergence of a robotics innovation ecosystem in Turkey. The 

dynamic process described in this thesis towards the emergence of an innovation ecosystem is 

not a guarantee for success. This thesis focused on Turkey and although Turkey might admire 

a robotics innovation ecosystem in order to work on Turkey’s Smart Manufacturing Roadmap 

the global incumbent market of robotics is strong. The global innovation ecosystem in Robotics 

has leaders like ABB, KUKA, The Yaskawa Electric Corporation, etc. (Chakravarty, 2019). 

These global players have a competitive advantage over the developments in Turkey in terms 

of market power, knowledge and so on. It might be hard to compete with these players as they 

contain a global robotics innovation ecosystem.   

It is possible that robotics companies will not survive the global competition, and this might 

one of the reasons the emergence of an innovation ecosystem in Turkey might not succeed.  

Altinay a local robotics company developed the first Turkish industrial robot in 1993 (Altinay, 

2019). Due to the global competition the company decided to focus on system integration 

instead of producing robots. This shift already shows that certain ‘fields’ of robotics might 

disappear due to the global competition.   

If Turkey does not manage to develop towards the emergence of a robotics innovation 

ecosystem it would be advisable to apply the strategy of innovation ecosystems to other 

innovations they invent and develop. Preferably in innovations they excellerate in in 

comparison to other countries.  Nevertheless, the Turkish Government wants to work towards 

a smart industry as it could increase the share of high technology products in the total volume 

of production (Nuijens, 2017).  Instead of developing its own innovation ecosystem regarding 

robotics, Turkey could shift its focus on the implementation of robotics.   

  

  

5.4. Conclusion  

To what extent is a successful university-company relationship important for the emergence of 

an innovation ecosystem in robotics in Turkey?   
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The answers on the previous sub-RQ’s explained that there are several factors important for 

the emergence of an innovation ecosystem. It highlighted the fact that the main factor that is 

currently missing for the emergence of an innovation ecosystem in robotics in Turkey are 

university-company relationships. Especially in science-based innovations, like robotics, this 

is a must. Basic research input should be one of the main sources to provide companies with 

R&D. Therefore, this thesis can conclude that a successful university-company relationship is 

an absolute necessity for the emergence of an innovation ecosystem in robotics in Turkey.   

  

5.5. Limitations and future research   

This thesis is unique compared to other research articles in the field of innovation ecosystems 

as it investigated this hot topic in Turkey. This has not been regularly done in the past and it 

was quite challenging. While most researchers focus on successful innovation ecosystems, this 

thesis focused on the lack of an innovation ecosystem. It concludes that university-company 

relationships are essential in order to create an emerging innovation ecosystem in robotics in 

Turkey.   

This is especially true for science-based innovations, but it is expected that this is also true for 

other innovations. Reason for this is that all innovations require a certain amount of R&D and 

universities are the perfect source for basic science. However, future research could focus on 

other fields of innovations and other countries. Different countries too for Turkey is a very 

specific case. It has an emerging and dynamic economy. Nevertheless, it is still lacking 

university-company relationships in this field. This might be different in other fields and other 

countries might face other lacking factors.   

This highlights the fact that different countries are in different phases concerning the 

development of successful innovation ecosystems. Future research could map the 

developments of successful innovation ecosystems of different countries. Through this, 

researchers can narrow down their focus in order to give the necessary theoretical and practical 

contributions targeted towards different phases in innovation ecosystem development per 

specific country.   

Besides this, the list of factors could be extended. The literature targeted towards the emergence 

of an innovation ecosystem is relatively new and keeps developing every day. New insights 

should be implemented in the list of factors in the future.   
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Another important aspect that is already mentioned several times throughout this thesis is that 

current innovation ecosystem literature is too US- and Eurocentric. This limits the field as 

these findings are usually not applicable to other countries such as third world countries or 

emerging markets.   
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Appendix A - Interview Guide  

Topic 1: Stakeholders, robotics developments, ecosystem   

1. Which stakeholders would you identify as supporting robotics developments in Turkey?  

Definition ecosystem: “a network of interconnected organizations, organized around a focal 

firm or a platform, and incorporating both production and use side participants, and focusing 

on the development of new value through innovation” (Autio and Thomas, 2014, p. 205).  

● Do you think, according to this definition there is a robotics ecosystem in 

Turkey?  

YES/NO  

● What is missing in the robotics ecosystem in Turkey?   

      

2. What role have local and national government played in the development of robotics in 

Turkey?  

● Gives the government enough incentives for the development of the Robotics 

ecosystem in Turkey?  

  
3. Which stakeholders, from across the world, would you identify as having supported robotics 

developments in Turkey?   

  
4. What challenges do you envisage that the robotics ecosystem will face over the coming 5 

years?  

  
Topic 2: About the interviewee [knowledge institutions, government, companies, 

associations] + collaboration  

5. Do you interact with other actors in the Robotics ecosystem?   

● How often do you interact with the other actors? 

(daily/weekly/monthly/interacted once)  

● What is the reason for interaction? (funds, knowledge,..) ● 

 What type of knowledge is shared?  
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● scientific  

● technological   

● market  

● business   

Rate the above type of knowledge shared within your ecosystem as per amount of knowledge 

and not in relation to other knowledge. 1-10?  

  
6. How many collaborative (PhD) projects do you have?   

● What are the benefits and challenges of using collaborative project during robotics 

innovation/research?  

● Overall, how is the collaboration between government-university-business sector in the 

robotics ecosystem?   

  
7. Did you receive any public financial support for robotics activities from the 

government during the past 2 years?  If you received public financial support for 

innovation activities, please tell the name of the institution(s) that provided this 

support:       
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Appendix B - Example of interview transcript   
Interview with a professor from ITU  

On the 9th of November 2018 Fiona Groenendaal went to Istanbul Technical University to gain 

a deeper understanding about robotics in Turkey. She conducted an interview with the 

interviewee who introduces herself as follows: “Interviewee is an associate professor in the 

Department of Computer Engineering at Istanbul Technical University. She is the founder and 

the coordinator of the Artificial Intelligence and Robotics Laboratory. She is also the 

coordinator of the Game and Interaction Technologies Program at ITU. Interviewee's 

research interests include robot intelligence, robust cognitive systems and multirobot systems.  

She is the PI of an ongoing project (funded by TUBITAK, the Scientific and Technological 

Research Council of Turkey) on automated reasoning, planning and learning methods for 

autonomous mobile robots.”    

  

Full transcript:   

Topic 1: Stakeholders, robotics developments, ecosystem  

Question 1: Which stakeholders would you identify as supporting robotics developments in 

Turkey?  

F: To get an idea about the stakeholders, my first question is: who is supporting the robotics 

developments in Turkey?  

S: You know we have TUBITAK they have some calls and some special dates when they 

announce them and they have some particularly robotics calls and we can apply to them. In 

these calls we can apply separately for each academic institution. For example, I have already 

two TUBITAK projects completed about robotics. We have also larger scale project calls. 

We call them 1003 programs. In these kind of programs we may have a collaboration 

between industries and academicians all together. F: With which companies did you work 

with in the past?  

S: We have to choose our own collaborators. Right now we have to make our own efforts to 

find collaborators. Sometimes the industry partners communicate with us to apply for a 

project. We have also some programs with the industry partners so in this case the Ministry 

of Industry and Technology support these kinds of projects.  

F: So there is actually a lot support of the government?  

S: Yes, we have also the Ministry of National Defense. They have also some project calls.  

http://air.cs.itu.edu.tr/
http://air.cs.itu.edu.tr/
http://petek.fbe.itu.edu.tr/programmes.aspx?i=858
http://petek.fbe.itu.edu.tr/programmes.aspx?i=858
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We can also apply to them. By the way one of the big actors in robotics here is ASELSAN.  

F: What is ASELSAN?  

S: It is a company, but also supported by the government for developing some military 

platforms like robotics systems for military applications. F: I think the robotic 

developments comes from the military part?  

S: Mostly, that's why I don't want to involve in this kind of projects, because I don't want to 

do some military operations. This is a very important topic, you know we have all these 

robotic ethics discussions and people always ask my whether the robots will take over the 

world. I don't want to do some military operations that's why my research is mostly focused 

on tabletop scenarios, kitchen scenarios, and so on. I don't participate in those kinds of 

projects, but TUBITAK has general calls and we can just propose our on application domain 

and they look at whether your methods innovative. Whether they are novel or not. These 

projects are like small European Union projects. We have to write our methodology for the 

project, the concept of the project. The innovations, it should be novel by the way. And we 

need to publish papers from that projects.   

S: We have industry and academic relations and sometimes even when the industry partners 

are not supported from any other company they ask from us to develop some method for their 

system. In this case we give advice to them like consultancy. They can also propose some 

projects. TUBITAK has different programs. They are academic programs and sometimes 

programs offered only to the industry. The industry partners just get a project from them and 

in those projects they have these consultancy procedures so than we can work with them. 

Sometimes they also support some of our students, but there are mostly peer-to-peer relations 

and there is not a centralized system. We don't have a kind of matchmaking integration 

actually.  

F: So you have to make your own effort to find an industry partner?  

S: Yes, from conferences they try to find new partners via Google search. By the way in 2014 

we initiated a conference that is called Turkish Robotics Conference. It is held every year 

either in Ankara or Istanbul. We also would like to held this in another city in Turkey. Their 

main objective is bringing together the researcher for academic discussions and bringing 

together the industrial partners and academicians for them to collaborate. The next one will 

be in June.  

F: Do you have more stakeholders you want to address?  

S: We have industrial companies working on industrial operations like robots used in 

manufacturing or robots used in automotive sector. We have also some start-up companies.  

F: Can you give some names?  

S: Altinay is one of them. Tofaj, this is an automotive company working on robotics systems.  

We have also some small startups working on their own robotics system. So, we have 

companies that are using existing industrial robots like kuka robotics arms. They are industry 

robots. Like Altinay, they are one of the first builders of robotic arms in Turkey, but I think 

as far as I know they now use existing property platform in their factories.  
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F: Can you also name some startups?  

S: Acrome, they are building education platforms. Sk teknologi.  

Question 1.1. Do you think, according to the ecosystem definition there is a robotics 

ecosystem in Turkey?   

S: Right now there is no ecosystem. We have some groups and initiatives, but right now from 

my point of view we don’t have an integrated ecosystem yet.  

F: So who do you think should take the lead in this one?    

S: Maybe TUBITAK or we may share the leadership. I don’t know. Question 

1.2. What is still missing in the robotics ecosystem?  

F: Like you mentioned before, the integrated part?  

S: I think we should have a database of the people, their areas. I should be able to know with 

who I can collaborate. Everybody has of course some contacts and also ideas about who to 

collaborate with, but it would be good to have a centralized database. TUBITAK is trying to 

do this actually.  

F: This is also what I am trying. When I think about this. I think there is a lack of national focus 

about robotics.  

S: So, we have this email list right now. So, for example I can share your contact information 

with them. So, everybody will be informed about you. We held this conference and it was 

good. It is being held from 2014 and it really helped us to collaborate but still we need to 

have some initiatives, I guess.  

F: Who’s the head of the conference?  

S: There is not a single head so all these academicians from different universities are working 

together. I am one of them. Sabanci University, Marmara University, Middle East Technical 

University,… And every year we change the advisory board, but me and [name] was the 

leading people who initiated this.  

F: Is it also interesting to have some contacts from abroad?    

S: This is a national robotics conference. We may have an advisory board from abroad, but the 

conference procedures are in Turkish.  

F: But there is an interest in collaboration with other countries?  

S: Sure! All of us are interested.  

Question 2: I think we already discussed the role of the government in the development of 

robotics. I think they’re trying but they need more strategy?  
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S: Yes. Now we have public awareness in terms of AI research and applications, but not for 

robotics.  

F: Why is it more focused on AI?  

S: Because people working in software platforms can also use AI systems easily, but robotics 

is a little bit harder. Because you know it is an embodied system, it works in an environment. 

So even my students have difficulty in working on robot systems because they have to 

implement their system on the hardware, and they do all these tests on the real platform. It is 

more difficult.    

F: There is a transition to industry 4.0 where robotics in manufacturing play a big part. Do you 

think the factories can make the transition?  

S: Yes, I think so but I am not sure if all the stakeholders can be integrated.  

Question 2.1. Gives the government enough incentives for the development of the Robotics 

ecosystem in Turkey?  

S: Yes, they have some calls, but I still believe it is limited. We should have more funding 

and more support.  And also, in universities for example we don't have technicians, but 

people working on robotic systems need technicians (capability missing).    

Question 3. Which stakeholders, from across the world, would you identify as having 

supported robotics developments in Turkey? F: With who do you collaborate on a 

global level?  

S: I did my PhD study in the U.S., so I collaborate with U.S. researchers. Germany is one of 

the leaders in Europe in terms of developing robotic system platforms. We also collaborate 

with UK partners, from Italy, Spain.  

F: Is there somewhere where I can find the names?  

S: I can give you many names. So, if you need some in particular I can give the relevant names.  

F: I will focus on industrial robotics.  

S: So, you can check Kuka, festo, ABB. These are the main robot manufacturers. Festo is 

German.  

Question 4. What challenged so you envisage that the robotics ecosystem will face over the 

coming 5 years?  

S: We need more integration with the industry from my point of view and we need more to do 

with the development of robotic platforms. For the European Union projects, we don't have 

so many supports. We need more support for writing proposals.  

F: Did you tried?  

S: Well actually, French national research agency organizes a call.  I wrote a proposal 

collaborating with some partners from UK and Spain. It didn’t get through. It was not 
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accepted, but I had to write the whole document without knowing anything, so the support for 

it is very low.  

Topic 2: About the interviewee + collaboration  

Question 5: Do you interact with other actors in the Robotics ecosystem?  

S: I have some collaborators in Istanbul Technical University. By the way in our university 

we have the mechanical engineering program. There you can also find some contact people. 

Maybe I can just give the names of them: [name], [name], [name]. They are mostly working 

on control and development of the robotics systems. I am more on the AI side. F: Can you 

more tell be about the collaboration within the robotics project in ITU.  

S: We have Prof. Dr. [name]. He works on audio signal processing, so we collaborated with 

him for the robots. We have another professor [name], who is working on machine learning.  

We worked with him on our machine learning algorithms for our robotics systems. This 

collaboration was from the TUBITAK project. We have just completed.  

F: What is the biggest company in the industry where you work with?  

S: Triodor is one of them. Also, Arcelik and also some logistics companies. They use robotic 

systems, like HDL. They have their own robots, but I don’t know what they are doing. That is 

the missing information for me and also, as far as I know, there are some e-commerce 

websites. In their monthly storage areas that use robotic systems.  

Question 5.1. F: I see the interaction is more project based.  

S: Yes.  

Question 5.2. What is the reason for interaction?  

S: Mostly for funding, but also knowledge. We organize these conferences to see what other 

people are working on.  

Question 5.3. What type of knowledge is shared?  
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S:Triodor company: Mostly scientific and technological. I am not doing anything with market 

and business.  

S: I also collaborate with other academicians in other universities. This is mostly scientific 

knowledge. I collaborate with:  

● [name] (Middle East Technical University) ● 

[name] from Bogazici University  

● [name] | Özyeğin University Robotics 

Laboratory  

S: This year I initiated a collaboration with Arcelik, but we haven’t concluded yet. I asked 

them to write a proposal together they told me that they can provide support from their 

company, but we haven’t initiated yet.  

Question 6: How many collaborative PhD projects do you have with the industry?  

F: I’ve read an article about PhD projects and that collaborative PhD projects are as good as 

scientific PhD projects.  

S: Right now not, because we don’t have a lot of awareness about robotics in industries. In AI 

yes, we have more awareness. But with this Triodor Company right now I have a MSc 

student and I am trying to initiate a project about his Master Thesis. But also, you mentioned 

Altinay right? F: Yes  

S: Right now, I have a PhD student working there and we will initiate a new program for this. 

So, we are just initiating.  
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F: So, PhD projects are mostly done in the university?  

  

S: Well right now TUBITAK has a new program and they give support to companies who has 

PhD students. That’s why for example for the Altinay Case they asked us to collaborate with 

them for getting this funding.  

F: So overall, how is the collaboration between government-university-business sector in the 

robotics ecosystem?  

S: peer-to-peer it is ok.  

F: what is missing?  

S: I think more support and we need to have a centralized management of funds.  

F: You don’t think TUBITAK is doing this already?  

S: Yes, they have these calls, but there is a lack of overview.  

Question 7: Did you receive any public financial support for robotics activities from the 

government during the past 2 years? If you received public financial support for innovation 

activities, please tell the name of the institution(s) that provided this support:  

S:  

On national level:  

● TUBITAK  

● Ministry of industry and technology  

● Ministry of national defense European level:  

● H2020 program  

● French national funding agency  

We have also bilateral funding support, again as part of the TUBITAK program. But the support 

there is limited from my point of view.  

F: Last question, if you can give one take away message about robotics in Turkey. What 

would it be?  

S: We need to have more supports from the industry from my point of view. We need to have 

initiatives from the industry. And the industry should ask our students to have higher level 

degrees. So, getting a PhD should be acknowledged. So, for example in the U.S. when you 

have a master degree your salary is increasing. If you have a PhD level your salary is 

increasing more. But we don’t have these kinds of awards yet. That’s why our students are 

not that much motivated.  
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Appendix C - Stakeholders mentioned by 

respondents  
  

Name   SS  CB  LO  IB  CK  EE  DT  MY  MB  

                    

Stakeholders                    

 -  ITU  X        X        X  

 -  TUBITAK  X  X  X    X  X  X    X  

 -  Ministry of  

National defense   

X        X          

 -  ASELSAN  X        X  X        

-  TORK:Turkey 

Robotics  

Conference   

X  X        X        

 -  TOFAJ  X    X        X      

 -  Altinay  X    X        X  X    

 -  Acrome  X                  

 -  SK tecknologi  X                  

 -  KUKA  X    X        X  X    

 -  Festo  X                  

 -  ABB  X    X        X  X    

 -  Triodor  X                  

-  Middle East 

Technical  

University  

X      X          X  

  

 -  Boğaziçi  

University  

  

X      X            

 -  Ozyegin  

University   

X              X    

 -  H2020  X      X  X          

 -  KSM      X              
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 -  Olbricht      X              

-  Siemens      X    X    X      

-  ENOSAD      X    X          

-  KOSGEB          X          

-  TUSIAD          X      X    

-  Vestel          X          

-  Bilkent          X          

-  Orta Doğu Teknik  

Üniversitesi  

(ODTÜ)  

        X          

-  Sabanci          X  X      X  

-  Yaskawa                X    

-  Fanuc                X    

-  Ministry of trade                  X  

-  Koc University    X              X  

-  Technology  

Development  

Foundation of  

Turkey  

                X  

  
Source: Fiona Groenendaal (2019)  

    

Appendix D - Universities - robotics research areas   

    

Universities   Robotics research areas   

Koç University  

  

Robotics and Mechatronics Laboratory.   

  

Research areas:  

- Bio - Robotics and Mechatronics  

- Micro/Nano – Robotics & Mechatronics  

- 3D Computer Haptics, Graphics, and Visualization  

- Medical Simulation for Surgical Training in Virtual Environments  

- Human-X Haptic Communication  

  
(https://rml.ku.edu.tr/)  

https://rml.ku.edu.tr/
https://rml.ku.edu.tr/
https://rml.ku.edu.tr/
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Istanbul Technical 

University (ITU)  

Artificial Intelligence and Robotics Laboratory  

  

Research areas:  

- Scene Analysis methods for Cognitive Robots  

- Automated Reasoning and Planning Methods for Cognitive Robots  

- Learning in Cognitive Robots  

- AI methods in video games  

- Multirobot systems, Robot-Sensor Systems  

(http://air.cs.itu.edu.tr)  

Boğaziçi University  Robotics Group of Bogazici University AILAB  

  

Research areas:   

- Soft robotics   

- Social robots: interaction with human  

- Robot learning; collaborative robots   

  

Middle East  

Technical  

University  

(METU)  

Mechatronics, Robotics and Control Laboratory,  

  

 Research areas:  

- Evolutionary robotics  

- Intelligent control; Fractional control  

- Machine learning adaptation and imitation  

- Cognitive robotics including intention modeling  

- Multirobot systems including robot networks, hybrid (sensors and 

actuators) networks  

- Selforganization and active SLAM of robot networks  

- Fluidics Control in Hyperredundant robot networks and swarms.   

- Biomimetics  

- Rescue Robotics  

   

 (http://mrc.metu.edu.tr/research-interests)  

Özyeğin University  OzU Robotics Laboratory  

  

Research areas:  

- Medical Robotics  

- Control Topics  

- Cognitive Robotics  

- Humanoid Robotics  

- Mobile smart machines  

(http://robotics.ozyegin.edu.tr)   

http://robotics.ozyegin.edu.tr/
http://robotics.ozyegin.edu.tr/
http://robotics.ozyegin.edu.tr/
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Sabancı University  

  

  

Cognitive Robotics Group  

  

Research areas:   

- Kinematic and dynamic modeling of robots architectures for robot 

control  

- World maps and localization   

- Object recognition  

- Manipulation and path planning  

- Human-robot interaction  

- AI planning,  

- Sensing and monitoring, diagnosis   

- Robotic learning, representation and reasoning formalisms and 

algorithms,  

- Methods for coupling high-level reasoning with low-level control  

  

(http://cogrobo.sabanciuniv.edu)  

  

  

  


