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Abstract 

 

This study of Open Innovation in Research Technology Organisations (RTOs) addresses contemporary 

issues in the Danish Research & Innovation realm through a qualitative study of two RTOs. RTOs 

develop, integrate and disseminate knowledge to SMEs and this study elucidates how Open 

Innovation can improve this process. The guiding research question is how RTOs can leverage Open 

Innovation in order to improve the innovation processes. The empirical data displays that RTOs can 

leverage Open Innovation to increase the novelty and quality of the knowledge and technologies 

inherent in the RTOs. They can do this by opening their external search to discover externally 

generated knowledge and combine it with the internal resources. RTOs should further develop a 

business model that facilitates a sustainable and organic outflow of knowledge by both 

commercialising internally and externally. While RTOs differ in their openness of innovation processes, 

both cases in this study does not seem to effectively balance openness in the inward and outward 

technology and knowledge transfer. By applying inbound and outbound Open Innovation perspectives 

this study extends existing academic literature about RTOs and contributes to practitioners by 

highlighting areas in which RTOs can increase their influence on SMEs and strengthen the Danish 

Research & Innovation realm.  
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1 Introduction 
Research and development (R&D) is at the core of a successful innovation process, and continuous 

innovation improvement is imperative for the long-term success of countries and firms. To a large 

extent, knowledge is no longer centralized at large firms and organisations. Knowledge is dispersed 

throughout the world, transcending borders, industries and organisations. Start-ups and Small and 

Medium-sized Enterprises (SMEs) possess proprietary knowledge that large firms do not. 

Furthermore, production and manufacturing has proliferated, and the span of the product life cycle 

(PLC) has shortened (Chesbrough, 2011). Therefore, achieving long-term success requires the focal 

organisation to focus on and possibly rethink its innovation processes. As depicted by contemporary 

innovation theory, collaboration and openness has become increasingly important. Not all R&D 

activities need to happen within the boundaries of the organisation, and close collaboration and 

knowledge sharing is key for SMEs to harness the potential of internal and external resources and to 

embrace, rather than fight against, globalization and decentralization of knowledge and technology. 

This amplifies the challenges for a closed innovation approach, giving rise to an open approach to 

innovation (Gassmann, Enkel, & Chesbrough, 2010; Pisano & Verganti, 2008; Chesbrough, 2003). Built 

on the foundation of R&D, sharing, applied science and the accessibility of knowledge, RTOs develop 

knowledge and technologies for SMEs to utilize by converting science into products and services. 

Therefore, RTOs are important for SMEs and the Research and Innovation (R&I) system in Denmark.  

As depicted by a report from the European Commission (2019) of the R&I system in Denmark, 

Denmark is an innovation pioneer, but it seems that it can still improve its performance to become a 

world leader (European Commission, 2019). The Peer Review of the report finds that the Danish R&I 

system lacks an overall strategy for innovation (European Commission, 2019). Overall, the scientific 

strengths of Denmark are underutilized, and resources seem not to be pooled efficiently into solving 

the problems (European Commission, 2019). Given these improvement areas, this paper will address 

inefficiency in the Danish R&I. While it is important to acknowledge that Denmark is an innovation 

leader (European Commission, 2019), the European Commission identifies certain problems. These 

are:  

1) Denmark has one of the lowest proportions of SMEs with internal innovation, meaning that SMEs 

in Denmark present a lower amount of innovations to the market than competing countries (European 

Commission, 2019).  
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2) Denmark has a relatively lower cooperation with universities and other public and private non-

profit research organisations. (European Commission, 2019).  

 

3) Denmark has a relatively lower part of SME’s collaborating with other SMEs in the innovation 

process (European Commission, 2019).  

 

The scientific research and discoveries in Denmark “... insufficiently translate into commercial 

innovation, in particular in SMEs, start-ups and scale ups” (European Commission, 2019, pg. 12). To 

improve the Danish innovation realm, it is imperative that SMEs have the knowledge and technologies 

they need available for them. If SMEs experience that they cannot access the required technologies 

and knowledge, they lose a competitive foothold in a globalized battle of national and international 

markets. To aid the SMEs in mitigating some of these challenges and strengthen the innovation 

landscape in Denmark, the Ministry of Higher Education and Science economically supports many 

innovation intermediaries and research activities. Categorising the initiatives in Denmark, the 

innovation intermediaries are grouped as: Innovation Clusters, Universities, Research Technology 

Organisations and Research Funding Organisations. While Innovation Clusters focus on partnerships 

and internationalisation, Universities focus on basic research, and Research Funding Organisations 

provide capital for innovative SMEs (European Commission, 2019). This thesis narrows the innovation 

problems in Denmark to innovation in SMEs and the collaboration with knowledge providers. Within 

this specific area, RTOs are the focal point of this research. 

 

As noted by an employee of the Danish RTO network, “RTOs are commercial companies that have 

received the status as RTOs. They have a non-profit purpose and all the money they earn as profits 

must be reinvested into new facilities or competence development of their employees.” (Interview 2, 

2020). A report from The Danish Council for Research and Innovation Policy points out that RTOs, 

together with universities, are the knowledge-suppliers that can facilitate innovation for SMEs with 

developing and maturing science and applied science (The Danish Council for Research and Innovation 

Policy, 2019). RTOs strive to act as a bridge that closes the gap between the knowledge accrued from 

universities and the demand from the industry by working with both universities and SMEs in trying 

to convert scientific research into actionable solutions. 
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RTOs also play a pivotal role in the intersection between governmental visions and market 

mechanisms. The RTOs strive to close technology gaps observed in the market, but their research can 

also be driven by political agendas. Since the Ministry of Higher Education and Science invests in the 

institutes’ development of technological knowledge through Performance Contracts, certain projects 

in RTOs are funded by the government. This capital injection into the RTO system pushes technological 

developments that are assessed to be important from a political point of view. As such, RTOs are 

positioned as key stakeholders in the Danish innovation ecosystem and are important facilitators for 

knowledge and technology dissemination by ensuring a continuous knowledge outflow. 

 

Materializing ground-breaking research into industry-specific actions has been a prevailing issue of 

contemporary research, as addressed by several scholars (Tucci, Chesbrough, Piller, & West, 2016). 

This threat to the dissemination of knowledge acts as one of the major limitations for SMEs in 

harnessing the potentials of the scientific and academic streams. These concerns increase the 

importance for RTOs to focus on building competences within specialized research areas and 

optimizing how they acquire, search for and onboard knowledge, as well as how RTOs use this to 

create value for SMEs. In this context, innovation processes are imperative for firm performance, since 

it is this processual phase that ensures and enables a value-adding output (Desouza, et al., 2014). 

 

Researching how RTOs can improve their innovation processes should be positioned as one of the key 

topics of contemporary innovation issues in Denmark, both for the sake of the RTOs, the SMEs and 

the innovation sphere. As such, RTOs are positioned as key stakeholders in the Danish innovation 

ecosystem to help firms solve problems that they cannot solve themselves. By improving the 

innovation process in RTOs, they would be able to more efficiently fulfil their role of enabling SMEs 

and the innovation landscape in Denmark to achieve its potential. However, to do that, RTOs must 

balance between focusing on the core technologies and the processes that enable RTOs to both 

discover and disseminate these. One method of doing so is through the perspective of open innovation 

(OI). 

 

While RTOs are a vital part of the Danish Innovation realm, little academic research has been directed 

towards RTOs. Furthermore, having done an initial literature review on other scholars researching OI 

and RTOs, this thesis found only one study about OI and RTOs which was a research on the German 

RTO system and open science (Klages & Küsters, 2019). This thesis finds a gap in the literature 

concerning how to leverage OI in an organisational offset that is perfectly fitted to engage in OI. This 

is exactly where this study finds its motivation and relevance. Investigating, researching and 
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understanding how RTOs can improve their innovation processes act as an important step in the 

process of improving the innovation landscape in Denmark (Interview 2, 2020; Interview 1, 2020). 

Therefore, this Master Thesis Project sets out to research: 

 
How can Research Technology Organisations leverage Open Innovation in order to improve their 
innovation processes? 
 
Sub-questions: 

1. How do RTOs acquire, search for and onboard external knowledge, and how can they 

leverage inbound Open Innovation in order to improve the innovation processes? 
 
2. How do RTOs commercialise internal ideas, knowledge and technology, and how can they 

leverage outbound Open Innovation to improve the innovation processes?  

1.1 Theories 
To elucidate this problem area, the OI perspective represents the contemporary academic and 

industry focus on a more open approach to innovation. It is important to notice that OI is not a theory. 

Rather, it is a perspective used as an umbrella term to cover multiple paths of opening up the 

boundaries of the firm. As depicted by Chesbrough, Vanhaverbeke and West (2006) ”Open Innovation 

is a paradigm that assumes that firms can and should use external ideas as well as internal ideas, and 

internal and external paths to market, as the firms look to advance their technology“ (Chesbrough, et 

al 2006, pg. 1). OI allows for flexible in- and outflows of knowledge streams while simultaneously 

enabling organisations to create a rentable economic incentive scheme which ideally benefits both 

the organisation and the ecosystem in which the organisation is embedded (Chesbrough, 2003). This 

approach corroborates the dualism that RTOs face by having to create value for themselves while 

being ethically, and to some extent legislatively, obliged to spend resources on value-adding projects 

and research directly related to the applicability for SMEs. The relevance of applying the OI perspective 

for RTOs is thus found in the strengths of the OI perspective to ensure a knowledge and technology 

flow across industries. Adopting an open approach can transform otherwise unused ideas and under-

utilized knowledge and technology into actionable and value-adding products and services for the 

benefit of the bottom line of the SMEs and inevitably also the innovation realm of Denmark. Therefore, 

RTOs and the perspective of OI are closely linked and relevant for addressing and mitigating some of 

the gaps and improvement areas of the innovation realm in Denmark. With OI as the overarching 

perspective, this paper develops a theoretical framework based on two distinct ways in which OI can 

be performed, namely inbound and outbound OI.  
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Inbound OI is the purposive integration of external sources of knowledge or technologies into the 

boundaries of the firm, thus leveraging outside resources as integral parts of the innovation process 

of the focal firm (Sisodiya, et al 2013; Chesbrough, 2019). This perspective focuses on systematizing 

inputs from any source that holds either knowledge or technologies that the focal firm might be able 

to leverage. Being a knowledge-seeker requires the focal firm to deliberately consider the strategy of 

how to onboard new sources of knowledge. In this paper, external search and absorptive capacity (AC) 

are visited.  

 

External search deals with where and especially how to search for knowledge (Laursen & Salter, 2006). 

Having an open search strategy benefits firms by searching both deeply and broadly to explore new 

and potential problem-solving solutions in the external environment. The other component of the 

inbound OI approach of this paper is AC. While AC is a diverse and comprehensive term, it is in this 

thesis interpreted and used as the ability of a firm to acquire, assimilate, transform and exploit 

external knowledge (Zahra & George, 2002). AC is an important aspect of inbound OI since it shapes 

the process of how firms onboard and exploit external knowledge as well as emphasizing the 

importance of capability building (Cohen & Levinthal 1990). Thus, AC acts as a prerequisite for how to 

leverage inbound OI. In this paper we integrate Potential Absorptive Capacity (PAC) and Realized 

Absorptive Capacity (RAC) as the structure of the analysis of RTOs’ AC (Zahra & George, 2002). 

Combining search and AC contributes with a synergy effect for how and where to search for 

knowledge as well as how to onboard that knowledge into the innovation processes of the firm. 

 

The other distinct way of leveraging OI is the outbound OI. This perspective is governed by purposive 

outflows of knowledge and/or ideas, flowing from inside the focal firm and out. To explain how 

outbound OI can be leveraged, this paper uses the concept of external knowledge exploitation (EKE). 

Doing so allows this thesis to thoroughly grasp the complexity of the transfer of knowledge as an 

idiosyncratic good and the strategic, processual and organisational prerequisites that must be 

assessed in order to leverage EKE and outbound OI. In doing so, our research strives to enhance the 

knowledge pool for practitioners and managers in RTOs by highlighting how they can strengthen their 

innovation processes and thus their relevance and impact on society while simultaneously addressing 

a gap in academia regarding how to apply the perspective of OI for organisations like RTOs. Since RTOs 

essentially are built on the importance of knowledge and technology in- and outflows and the 

effectiveness of knowledge and technology dissemination, researching these aspects are considered 

as important.  
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1.2 Empirical context 
In order to frame the empirical context of this project the foundation of the organisational and societal 

context of the research phenomenon is visited. The RTO system in Denmark has existed for more than 

100 years and shares a lot of commonalities with similar systems around the world (Interview 2, 2020). 

While it is coined as GTS institutter (Godkendte Teknologiske Serviceinstitutter) in Denmark, it has 

different names in other countries (e.g. Fraunhofer in Germany). This project uses the description that 

transcends the country-specific wording (GTS, n.d.). RTOs are a sub-organisation system under the 

Danish Ministry of Higher Education and Science, and they are funded, but not owned, by the 

government. In Denmark there are 7 RTOs, all of which have a different area of expertise. As such, the 

different RTO’s are not to be perceived as competitors, but rather as complementary to each other by 

being experts in different fields.  

 

Figure 1: The seven RTOs in Denmark (GTS, n.d.) 

 

 

The RTOs cover areas from the building industry, fire safety, pharmaceutical, acoustics, meteorology, 

water preservation, robotics, data science, energy, transportation and many more areas. A common 

denominator for the RTOs is the shared vision of providing SMEs with the infrastructure, knowledge 

and facilities necessary to develop and introduce products to the national and international markets. 

In doing so, RTOs are organisations that strive to aid SMEs in all of the product development phases 

with early idea generation, prototype testing and by providing the facilities that allow SMEs to reach 

the classifications and certifications necessary for introducing products to the market. Seen from an 

overarching cash-flow perspective, 45% of the activities that RTOs perform is consultancy or 

commercial R&D, whereas 38% is tests and calibration. The remaining 17 % is divided between 

education and product sales (GTS-net, 2019). A selection of some of the activities that the RTOs 
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undertake count R&D tasks, cooperation with public institutions, Business-oriented education and 

training courses, technology assessments and innovation maturity, organisational strategy and 

leadership development, inspection and control, measurement and calibration, certification and 

testing (GTS-net, n.d.). 

 

Generally, it is difficult to measure the value-adding effects that the RTOs provide for the SMEs. The 

RTO system benefits SMEs in both pecuniary and non-pecuniary terms by being a direct and indirect 

facilitator of innovation in the short- and long run. This has been researched by national and 

governmental sources, but the RTO network has found insufficient measurement systems in order to 

determine the actual effect. However, one study found that the production-efficiency for SMEs 

collaborating with RTOs in R&D activities was around 4% higher than R&D activities not in 

collaboration with RTOs (GTS-net, 2019). 

 

In order for RTOs to help SMEs“ ... the Ministry of Higher Education and Science invests more than 40 

million Euro annually in the institutes’ development of technological knowledge” (GTS, n.d.). This 

capital is allocated through a process called the performance contract. The performance contract is 

periodic, and the last one lasted from 2018-2020, and the new one lasts from 2020-2024. For RTOs, 

the performance contract ensures that RTOs receive the necessary capital in order to develop and 

apply new knowledge and research for the sake of SMEs. The performance contract on average 

accounts for about 9 % of the RTOs’ revenue. The RTOs partake in a total of 16 innovation networks, 

they account for 283 publications, and the official RTO network has 113.000 unique subscribers to the 

newsletter. Further, RTOs have more than 33.700 course participants each year, and RTOs employ 

around 3.800 people and have a total annual turnover of 3.638 mio.kr (GTS-net, 2019). 

 

This study has chosen to focus on Dansk Brand- og sikringsteknisk Institut (DBI), in English coined as 

Danish Institute of Fire and Security Technology, and Teknologisk Institut (TI), in English coined as The 

Danish Technological Institute.  

1.3 Methodology 
The methodological considerations of this paper are governed by the research onion diagram. The 

overarching philosophical underpinnings are based on a critical realist approach. This project applies 

an inductive and cross-sectional case study approach, studying DBI and TI in depth using mono-

method qualitative means of interviewing relevant employees from different organisational offsets in 

order to diversify and triangulate the data of this project. The interviews applied a semi-structured 
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framework, where seven interviews were conducted. Three interviews with DBI and three interviews 

with TI were conducted. Lastly, a key employee of the RTO network was interviewed. The interviews 

varied from face-to-face to distant interviews, and the employees chosen varied in the type of work, 

department, and organisationally hierarchical position.  

1.4 Delimitations 
This section will describe some of the overarching subjects that this study disregards and refrains from. 

The first part of this section dives into the contextual and practical delimitations, followed by the 

methodological delimitations. Lastly, the theoretical delimitations are visited. 

 

The first delimitation concerns the research object and phenomenon. When choosing to research 

RTOs, this study researches a niche within the Danish innovation realm. Therefore, other innovation 

intermediaries such as “Innovationsfonden”, “Vækstfonden” and “Clean Cluster” could have been 

selected, since these are key stakeholders in the intersection between political visions and industry 

development. Limiting to focus solely on RTOs allows this study to go into depth with one aspect of 

the innovation network. Furthermore, this thesis does not distinguish between whether the focal firm 

onboards or transfers a tangible or intangible resource. It is very difficult to sharply distinguish 

between ideas, knowledge and technologies, since technologies encompass knowledge, which 

essentially is based on an idea. Therefore, this thesis uses knowledge, technologies and ideas 

synonymously. 

 

Advancing to the methodology, another delimitation concerns a disregard of calculations and 

quantitative means. This project does not conduct quantitative surveys or studies, even though it 

might have provided insights. It is outside the scope of this project to quantify findings and insights, 

since the goal is to gain thick data inputs regarding how RTOs work with innovation, and how they can 

improve their innovation processes. As this project focuses on RTOs and their innovation processes, 

we refrain from researching SMEs and how RTOs specifically affect SMEs. Therefore, this study refrains 

from conducting interviews with SMEs. This could have been insightful but we delimit the scope to 

RTOs and how to improve the innovation within these organisations. It could have been beneficial to 

understand the willingness of SMEs to collaborate with RTOs, their specific needs, and how SMEs 

might benefit from this from their perspective. We further delimit the scope of empirical data 

gathering to two out of a total of seven RTOs in order to derive concise and in-depth propositions and 

findings from these two. 

 



9 

A theoretical delimitation concerns the choice of theory. Since the perspective of OI is a diverse term, 

it encompasses a variety of ways to perceive and investigate the phenomenon. Therefore, several 

other notions for OI could have been incorporated, e.g. open science, open business models and open 

service models, which can extend the existing findings and further contribute to a larger knowledge 

creation and thus a more thorough theoretical implication landscape. Lastly, this study does not 

distinguish between the meaning of competences and capabilities. While the authors acknowledge 

that these are not identical, the authors use them interchangeably for simplicity. 

1.5 Structure of the paper  
The below visualization comprises the logic of the paper. The thesis will use the problem area of 

inefficiency and improvement areas in the Danish R&I realm. Based on this, we will develop a 

theoretical framework divided into inbound and outbound OI. In order to research inbound OI, we will 

use the concepts of external search strategies, specifically focusing on Laursen & Salter (2006), and AC 

through Zahra & George (2002). For outbound OI, the concept of EKE serves as a specific methodology 

of how to leverage outbound OI. These two theoretical perspectives will continue to run parallel 

throughout the paper. Inbound OI has been chosen since it allows the authors to dive into the 

processes of how RTOs search for and acquire knowledge. Since leveraging external inputs are 

important for RTOs, visiting AC, external search and inbound OI thoroughly comprise a relevant logic 

for the authors to gain insight into one aspect of the innovation processes and the improvement areas 

of RTOs. Furthermore, examining how RTOs leverage outbound OI is deemed relevant as it is part of 

the role and the reason for existence for RTOs. Being capable of disseminating knowledge and 

technologies accrued is the dominating activity of RTOs and the concept of EKE and outbound OI can 

act as a framework for which RTOs might improve their innovation processes. The analysis follows the 

structure of the theoretical framework and develops a proposition for each of the theoretical 

underpinnings. The discussion section will first reflect on the findings and propositions and. Then, the 

theoretical and managerial implications will be elucidated, before visiting the limitations and future 

research.  
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Figure 2: Structure of the paper 
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2 Theoretical framework 

This section will visit the theoretical framework of the paper which is an elaboration of the theoretical 

tools in the above figure 2. The theoretical framework serves as the tools for which the authors 

address the research question of this study. The first section visits the overarching paradigm of OI. The 

next section visits inbound OI before going in depth with the topics of search and AC, followed by a 

section of outbound OI and the concept of EKE. 

2.1 Open Innovation 
Henry Chesbrough (2003) coined OI as “a paradigm that assumes that firms can and should use 

external ideas as well as internal ideas, and internal and external paths to market, as they look to 

advance their technology” (Chesbrough, 2003, pg. 2). The concept of OI stands on the shoulders of 

prominent scholars and innovation management literature. Cohen & Levinthal (1990) introduced the 

concept of AC and stated that “outside sources of knowledge are often critical to the innovation 

process, whatever the organisational level at which the innovating unit is defined.” (Cohen & 

Levinthal, 1990, pg. 1). David Teece and co-authors (1997) coined dynamic capabilities as the abilities 

of a firm to build and integrate internal and external competences in a dynamic environment (Teece, 

Pisano, & Schuen, 1997). James March (1991) introduced the dichotomy of whether to exploit existing 

resources or to explore external ones in order to strengthen the organisational learning (March, 1991), 

which in turn relates to transaction cost theory that deals with all of a firm’s decisions on doing 

something internally or externally, e.g. the dilemma of whether to “make or buy” or to “keep or sell” 

(March, 1991). The OI paradigm has similarities and is governed by all of these theories and prominent 

scholars.  

 

OI is an approach that assumes that the required assets for innovating are not always located in the 

same place as where the innovation is commercialized. Therefore, firms ought to commercialize 

resources that have been developed externally while also providing technology for external 

commercialisation. (Chesbrough, 2006; West & Borgers, 2013). In doing so, firms that perform OI 

create porous organisational boundaries and a strong interdependence with the environment 

(Lichtenthaler, 2009). In OI, ideas can reach the market through an internal and external trajectory. 

This means that firms don't need to develop ideas themselves and follow them to the market. The OI 

perspective highlights the importance of leveraging other firms in the innovation process of ideas. 

(Chesbrough, 2003). With this paradigm, it becomes less imperative for firms to rely on internal R&D 

departments to come up with their own ideas. That does not mean that R&D departments are now 
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obsolete. Rather, the OI paradigm has reiterated the notion of R&D departments from leveraging your 

own ideas to a business model where the R&D departments follow multiple paths for ideas that are 

both internal and external ideas (Chesbrough, 2003). 

 

To thoroughly understand the concepts of OI, it is imperative first to visit what OI tries to replace and 

why. Innovation and product development were for many decades perceived as a process to happen 

within the organisation, with as little knowledge leakage as possible. Scholars such as Porter (1985) 

argued that firms innovate more effectively by creating entry barriers, and Chandler (1990) argued 

that the value creation and action were inside the firm, and the outside world was not a part of the 

innovation process (Porter, 1985; Chandler, 1990; Chesbrough, 2019). Firms were at war with each 

other on being first to market with new ideas, which ought not to be shared with anyone, and all R&D 

activities happened within the organisation. This created a bottleneck for firms with their R&D 

departments as the crucial sources of idea generation and thus the focal point for long-term success. 

The benefits of such an approach is closely linked to certain necessary conditions. First, all of the 

smartest people ought to work for you. Second, your firm has to have all the core competences 

needed for creating sustainable competitive advantages. Third and last, you need to have both the 

R&D and the commercialization competences in order to create the idea and reap the benefits of it 

(Chesbrough, 2019). 

 

The above shows some of the dominant prerequisites for the success of the closed-loop model. If 

these are fulfilled, a closed innovation process can work, as depicted by the initial success of firms 

such as AT&T Bell Labs (Chesbrough, Vanhaverbeke, & West, 2006) and Xerox (Chesbrough, 2003). 

However, with an increase in knowledge and technological know-how dispersion and an increase in 

R&D costs, it becomes more and more difficult and costly for firms to maintain the required 

competences inhouse. Henry Chesbrough (2003) defines the deterioration of the closed-loop model 

as “The rise of excellence in university scientific research and the increasingly diffuse distribution of 

that research means that the knowledge monopolies built by the centralized R&D organisations of the 

twentieth century have ended. Knowledge is far more widely distributed today.... And this far greater 

diffusion of knowledge changes the viability and desirability of a Closed Innovation approach to 

accessing and taking new ideas to market.” (Chesbrough, 2003, pg. 45). Thus, new tendencies for a 

refinement of the choices of innovation processes and an alternative approach than the closed-loop 

model emerged.  
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Figure 3: The closed loop model (Chesbrough, 2003) 

 

With the closed-loop model as the offset, OI emerged as an alternative approach to innovation. 

Instead of perceiving innovation as a process of secrecy and idea generation to happen internally, 

innovation can be a joint process. This idea is visualized by the below Open Loop model by Henry 

Chesbrough (2003) and is further explained by Chesbrough, Vanhaverbeke and West (2006). They 

argue that “The Open Innovation paradigm can be understood as the antithesis of the traditional 

vertical integration model where internal research and development activities lead to internally 

developed products that are then distributed by the firm” (Chesbrough, Vanhaverbeke, & West, 2006, 

pg.1). With this offset, the forthcoming sections will visit a division of OI in inbound and outbound OI.  

 

Figure 4: The open loop model (Chesbrough, 2003) 
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2.2 Inbound OI 
Inbound OI, also coined as the outside-in perspective (Gassmann, Enkel, & Chesbrough, 2010), is the 

integration of external flows of knowledge or technology into the firm's apparatus at any stage of the 

innovation process (Chesbrough, Crowther, 2006). Since much literature tends to view innovation and 

new products as a pivotal part of a firm’s long-term success and competitive advantage (Leonard-

Barton, 1995), the inbound OI perspective is of great relevance for scholars and practitioners. When 

onboarding knowledge, the sources can come from a broad array of stakeholders, e.g. suppliers, 

consumers or organisations in analogous markets. In inbound OI, the knowledge-seeker onboards the 

given knowledge input, often with some sort of economic incentive for the giver of the solution, e.g. 

a licensing agreement. This allows the firm not to spend substantial resources on internal R&D 

activities to come up with the same knowledge as found from an external source. This is further 

underlined by West & Borgers (2013) and their review of literature on OI. They find the key drivers of 

inbound OI to be” ... improved efficiency through scale economies and access to innovations (or 

innovation-producing capabilities) not held by the focal firm” (West & Borgers, 2013, pg. 815). 

Accelerating innovation processes strengthens the foundation of learning from external sources by 

broadening the knowledge horizon of the focal firm. This is achieved by tapping into resources that 

previously were not accessible for the focal firm and leveraging these to introduce new products or 

services with the required scientific and innovative novelty (Sisodiya, Johnson, & Grégoire 2013). 

 

Naturally, inbound OI is not a phenomenon that guarantees economic profiting, and it is governed by 

a range of limitations. The obvious and often occurring counter-argument for inbound OI concerns the 

issue of knowledge leakage (Harmancioglu, 2009). Integrating or keeping other firms in the loop of 

what the focal firm is doing exposes the proprietary knowledge and the innovation processes of the 

firm. This makes the firm vulnerable to the risk of other firms stealing the idea. Further, relying on 

external sources of knowledge and inputs increases the costs of search and collaboration with external 

stakeholders (Estrada, Faems, & de Faria, 2016); Tortoriello & Krackhardt, 2010). Lastly, inbound OI 

may harm the internal R&D capabilities of the firm if the main focus shifts from internal to external 

development. In such a case, the internal R&D capabilities might diminish, since little emphasis and 

reliability is put on this part of the innovation process (Almirall & Casadesus-Masanell, 2010). All of 

these limitations might prevent managers from using the OI approach, and, as West & Borgers (2013) 

finds, having an organisational structure that can search for and absorb the external inputs and 

commercialize it pose as an integration challenge which also ought to be addressed. 
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To sufficiently leverage inbound OI, firms must perform two tasks. Firms must first search for external 

innovation sources, and then absorb those sources to become an integral part of the firm (West & 

Borgers 2013). The theoretical underpinnings of inbound OI thus speak to the use in the context of 

RTOs, since RTOs are important stakeholders in the Danish R&I realm for onboarding and applying 

knowledge for internal and external product and service development. RTOs, therefore, can leverage 

the theoretical foundations of inbound OI to strengthen the process of how they search for new 

inputs, but also in developing the needed capabilities for leveraging those external inputs. These two 

steps are vital in the strive for RTOs to provide SMEs with state-of-the-art facilities and knowledge. As 

such, the next two paragraphs visit search and AC.  

2.2.1 Search 

The early work on search classified search behaviour as either exploitative or explorative (March, 

1991). Exploitation relates to a deep and local search and is usually associated with incremental 

innovation. This was described by James March as a “refinement and extension of existing 

competences, technologies, and paradigms” (March, 1991, pg. 85). Exploration concerns the search 

for new knowledge or technology sources, and it is related to a distant search and typically associated 

with radical innovations. Firms ought to exploit existing sources and competences to build strong and 

long-term core competences. However, to avoid the firm’s core competences turning into core 

rigidities, firms ought to explore new knowledge and technology. As depicted by March (1991), 

balancing exploitation and exploration is critical for firm success.  

 

Advancing from the seminal work by March (1991), Katila and Ahuja (2002) extend the search 

literature from a uni- to a multidimensional perspective. In doing so, they develop search depth and 

search scope. Search depth concerns the way firms reuse existing knowledge, and it influences firms 

positively in different ways. By searching deeply and reusing existing knowledge, firms reduce errors, 

increase reliability, and enhance predictability of the outcome. This creates a thorough and in-depth 

understanding of the concept in question, thus ensuring a well-known knowledge base leading to an 

efficient innovation process (Katila & Ahuja, 2002). Search scope strengthens a firm's knowledge by 

diversification. New sources of knowledge add new and novel insights to the knowledge base of the 

firm. Combining depth and scope, Katila and Ahuja (2002) finds that depth and scope mutually benefit 

each other, and that a firm’s AC and uniqueness affect the performance of both search depth and 

scope (Katila & Ahuja, 2002). The study concludes that “a firm's ability to create new products is 

determined by the independent and interactive effects of search depth and search scope.” (Katila & 

Ahuja, 2002, pg. 1183).  
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Building on the search behaviour literature, Laursen & Salter (2006) introduces external search 

breadth, which has a similar meaning as search scope in Katila & Ahuja (2002), and external search 

depth. External search depth relates to how deeply firms use external sources, whereas Katila & Ahuja 

(2002) describe it as the exploitation of existing knowledge sources. Laursen & Salter (2006) research 

how open search strategies influence firm performance, while Katila & Ahuja (2002) focus on search 

internally and through a technological trajectory. Laursen & Salter (2006) is inspired by the seminal 

work of Henry Chesbrough and the OI paradigm by describing that, “As Chesbrough suggests, firms 

that are too internally focused may miss opportunities, as many knowledge sources necessary to 

achieve innovation can only be found outside the firm.” (Laursen & Salter, 2006). 

 

Laursen & Salter (2006) find search breadth to be defined as “the number of external sources or search 

channels that firms rely upon in their innovative activities.” (Laursen & Salter 2006, pg. 134). Typically, 

organisations experience a trial and error process in the preliminary phase of learning how to retrieve 

knowledge from an external source. It demands time, effort and insights to grasp the habits, norms 

and routines of channels, and these informal structures shape the effectiveness of how firms absorb 

meaning. For firms, it is difficult to know which source or channel will yield the most rewarding 

outcome (Laursen & Salter, 2006). As such, if a firm experience something negative in a given case, 

the firm might develop a myopia toward that type of external source, thereby inhibiting the 

knowledge seeker to gain potential valuable inputs.  

 

While Laursen & Salter (2006) hypothesize that external search breadth is positively correlated to 

innovative performance, searching too much might impede in oversearch and thus imply negative 

performance, as depicted by the inverted U-shaped relationship between number of sources and 

innovation performance. Koput (1997) explains three reasons for how oversearch might inflict 

negative innovative performance. First, too many ideas might be difficult to handle and choose 

between. Second, the given idea might come at the wrong place and time. Third, in a case with a lot 

of ideas, several might be neglected and taken for granted, which results in potential value-adding 

ideas not being caught and integrated into the firm (Koput, 1997; Laursen & Salter, 2006).  

 

 In search of new inputs, it is not sufficient to search widely through a lot of sources and channels. This 

behaviour has to be cornered by utilizing these channels and sources through drawing deeply to 

extract knowledge and meaning that can be leveraged as inputs in the firm’s innovation processes. As 

such, external search depth is “defined in terms of the extent to which firms draw deeply from the 
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different external sources or search channels” (Laursen & Salter, 2006, pg. 134). Evaluating the 

deepness of a firm’s touchpoints with external sources and channels allows for an understanding of 

how firms leverage the knowledge inherent in the innovation realm and how the external sources can 

be integrated into the focal firm’s innovation processes by employing a deep search (Laursen & Salter, 

2006).  

 

Laursen & Salter (2006) finds “firms that draw deeply from external sources to be more innovative, 

because they are able to build and sustain virtuous exchanges and collaborations with external 

actors.” (Laursen & Salter, 2006, pg. 136). They extend this by stating that “In early stages of the 

product life cycle when the state of technology is in flux, innovative firms need to draw deeply from a 

small number of key sources of innovation… As the technology and market mature and the network 

supporting innovation expands…innovative firms need to scan across a wide number of search 

channels” (Laursen & Salter, 2006, pg. 146). Hence, in the early stage of the PLC, firms should search 

deeply from a limited number of sources, but in a more mature phase, a broader external search 

should be applied.  

 

Laursen & Salter (2006) also builds on the work by Cohen & Levinthal (1989; 1990) and the argument 

that AC and the ability to exploit external knowledge is imperative to firm performance in the sense 

that they also see path dependency, previous experiences and existing knowledge as determinants for 

future actions. The search strategy of firms is a distinctive tool to facilitate the OI model and to 

leverage inbound OI in particular. Laursen & Salter (2006) combines two important aspects of this 

project, namely OI and search behaviour. Laursen & Salter (2006) “argued that firms who are more 

open to external sources or search channels are more likely to have a higher level of innovative 

performance.” (Laursen & Salter 146). 

 

In this thesis, the authors focus on external search strategy as depicted by Laursen & Salter (2006). 

The concepts of external search breadth and depth is deemed appropriate to help address the 

research questions. Focusing on the firm’s external innovative search efforts allows this thesis to link 

how to search for knowledge externally to the capabilities necessary for successfully leveraging OI. 

Regressing from studying how RTOs search externally, the next step is to study the RTOs capabilities 

for absorbing the knowledge acquired externally. Therefore, AC is visited in the forthcoming 

paragraph.  
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2.2.2 Absorptive capacity 

Introduced by Cohen & Levinthal (1989; 1990) AC is “the ability of a firm to recognize the value of new, 

external information, assimilate it, and apply it to commercial ends” (Cohen & Levinthal, 1990, pg. 1). 

Having the organisational capabilities is critical to a firm’s innovative capabilities, since it shapes the 

way firm’s process external inputs. At both the individual and organisational level, AC implies path 

dependency, meaning that prior knowledge is essential for the ability to recognize, assimilate and 

apply external knowledge to commercial ends (Cohen & Levinthal, 1990). Even though it is important 

to have overlapping knowledge, having too large and extensive an overlap inhibits the possibility of 

optimally leveraging the external source. Therefore, a diverse knowledge base can give the firm a solid 

foundation for leveraging various outside sources of innovation (Zahra & George, 2002), since the 

accumulation of experience shapes the ability to absorb new knowledge. This strengthens the 

innovation processes of the firm and therefore its foundation for long-term value creation and capture 

(Zahra & George, 2002). However, a firm’s total AC is not just the sum of the employee’s AC, since the 

organisation adds to the absorptive capabilities of the firm (Cohen & Levinthal, 1990; Volberda, Foss, 

& Lyles, 2009).  

Firms can enhance their AC through different means. Firms that conduct their own R&D are more 

likely to leverage externally available information, hence focusing on R&D will create a spill-over effect 

of a more absorptive nature toward external knowledge sources. Also, firms can invest directly in AC 

by sending personnel on extended training. AC can also be improved by setting up relationships 

between the employees and the network (Cohen & Levinthal, 1990; Volberda, Foss, & Lyles, 2009). 

Advancing from the initial work by Cohen and Levinthal (1989;1990), several other scholars have 

extended the research of AC. Zahra & George (2002) notes that scholars have researched AC in the 

context of complex organisational phenomena, but that studying AC is a challenging task due to the 

multidimensional, diverse and ambiguous nature of AC (Zahra & George, 2002). Volberda and co-

authors (2009) notes that the multidimensional and the diverse span across fields such as innovation 

management, organisational management and strategic management adds to the finding also accrued 

from Zahra & George (2002), namely that despite the realm of AC has been broadly researched, it falls 

short of sufficiently accounting for intra-organisational antecedents and intra-organisational 

innovation (Volberda, Foss, & Lyles, 2009; Zahra & George, 2002).  

With the perspective of AC as a dynamic capability that shapes a firm’s competitive advantage, Zahra 

& George (2002) distinguishes between potential and realized AC (PAC and RAC). Zahra & George 

(2002) comprises several different streams of literature and definitions of AC and creates their own 
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definition that contains the subcomponents of the other definitions. As such, this text defines AC as 

”The four organisational capabilities of knowledge acquisition, assimilation, transformation, and 

exploitation build on each other to yield AC - a dynamic capability that influences the firm's ability to 

create and deploy the knowledge necessary to build other organisational capabilities” (Zahra & 

George, 2002, pg. 188).  

PAC is concerned with how a firm comprise the acquisition and the assimilation of external inputs. The 

acquisition is concerned with a firm’s abilities to identify external knowledge, and can influence the 

AC on the intensity, speed and direction of the acquisition. Whereas speed and intensity are important 

factors in how fast and how deep the firm acquires knowledge sources, the direction and thus the 

strategic and deliberate choices of where to search for knowledge influence the outcome of the 

acquisition. While acquisition of knowledge draws similarities to the breadth and depth of external 

search, the acquisition of knowledge is in this thesis primarily related to the specific hiring strategy of 

the RTOs, since the external search covers similar areas as the acquisition of knowledge.  

Assimilation, on the other hand, is concerned with the routines and processes that facilitate the firm's 

ability to comprehend information from external knowledge sources. In the process of acquiring 

knowledge externally, the specific knowledge is typically embodied by different prerequisites and 

informalities that might not be easily interpretable for the acquiring firm. Therefore, the ability of a 

firm to assimilate external sources is governed by the processes that the firm undertakes to analyse 

and process the external knowledge (Zahra & George, 2002). According to Rocha (1997) there is a 

need to have different areas of expertise within a firm to successfully import external technologies, as 

this can enhance the firm's ability to assimilate knowledge.  

One of the important processes of assimilation is social integration, which “contributes to knowledge 

assimilation, occurring either informally (e.g., social networks) or formally” (Zahra & George, 2002, pg. 

194). Informal processes are essential in sharing ideas internally, thus allowing knowledge and ideas 

to flow across the organisation. Informal social processes can take many shapes, e.g. conversations at 

the coffee machine. Formal processes, being more systematic, facilitates a more precise and plannable 

distribution, thereby strategizing to specifically transfer ideas or knowledge through formal channels. 

Examples of these are meetings, arranged conversations or planned departmental activities. Related 

to social integration, Zahra & George (2002) state that “Social integration mechanisms lower the 

barriers to information sharing while increasing the efficiency of assimilation and transformation 

capabilities” (Zahra & George, 2002, pg. 194).  
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RAC is concerned with the transformation and exploitation of knowledge. The transformation denotes 

a capability of how to refine and develop the routines that combine existing knowledge with new 

knowledge. Transformation “denotes a firm's capability to develop and refine the routines that 

facilitate combining existing knowledge and the newly acquired and assimilated knowledge.” (Zahra 

& George, 2002, pg. 190). Transformation changes processes through bisociation, which is a process 

where two idiosyncratic knowledge sources are combined, yielding a new insight. Transformation 

capabilities are thus important for keeping up with a dynamic environment, and capabilities in this 

sense are imperative for effective change processes within and outside of firms.  

Exploitation, as the last part of the model, concerns “the routines that allow firms to refine, extend, 

and leverage existing competences or to create new ones” (Zahra & George, 2006, pg. 189-190). It 

differs from transformation in the sense that that “transformation capabilities... help firms to develop 

new perceptual schema or changes to existing processes. Exploitation capabilities take this a step 

further and convert knowledge into new products” (Zahra & George, 2002, pg. 195). 

While firms might be able to exploit knowledge serendipitously, a structured approach provides firms 

with better prerequisites for exploiting and thus leveraging external knowledge sources. As such, 

exploitation reflects a firm’s capabilities in utilizing incorporated knowledge from the firm apparatus 

and converting it into products or services (Zahra & George, 2002). PAC and RAC are complementary 

in the sense that in order for the firm to enhance its AC, it needs first to acquire and assimilate 

knowledge, before it can transform it and exploit it to a sustainable competitive advantage. Hence, 

simply acquiring and assimilating knowledge might not prove to sufficiently add value to the firm’s 

dynamic capabilities, since both PAC and RAC need to co-exist to fully leverage it (Zahra & George, 

2002). As an example of this, literature (2003) finds that some firms possess a strong ingenuity to 

understand complex technical problems but are not as effective in translating such knowledge into 

product innovation strategies (Baker, Miner, & Eesley, 2003). 

AC and Inbound OI are based on a similar idea of leveraging externally generated knowledge to 

improve the innovation processes of the focal firm and studies have found that both AC and OI 

influence firm’s innovation processes positively (e.g. Naqshbandi, 2016). As an example, AC is crucial 

for the integration of external sources of knowledge in OI (Spithoven, Vanhaverbeke, & Roijakkers, 

2011). Firms are incentivized by a rapid technology transfer and a knowledge decentralization to 

onboard external and innovative ideas and integrate them into their systems to internalize the 

knowledge and benefit from it (Naqshbandi, 2016). As such, inbound OI can benefit firms by leveraging 

external sources of knowledge at any stage of the innovation process to close the knowledge- and 

resource gaps of the firm. However, in order to do that, firms must have the capabilities to acquire, 
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assimilate, transform and exploit such external sources (Zahra & George, 2002). Hence, AC can be a 

useful tool to amplify the relevance and usability of the inbound OI approach. Several studies point to 

that firms that are capable and skilled in absorbing new knowledge also have a higher tendency to 

successfully assess, evaluate and acquire knowledge from external sources (Naqshbandi, 2016).  

Even though both PAC and RAP are deemed equally relevant (Zahra & George, 2002), most emphasis 

has been put on RAC (e.g. Naqshbandi, 2016). Since RAC enhances the ability for firms to determine 

the usability of external knowledge sources, applying AC as a subcomponent of the research serves as 

a fundamental tool to thoroughly research the required capabilities needed in order to leverage 

inbound OI. AC is in this thesis a tool to understand the human, inter- and intraorganisational 

prerequisites necessary to leverage inbound OI. While inbound OI is governed by a necessary 

prerequisite of firms leveraging or strengthening their AC in order to internalise the external inputs, 

screening the environment in search for resources, technology and knowledge act as an imperative 

factor for leveraging inbound OI. 

Summarizing the first part of the theoretical framework, the theoretical and practical underpinnings 

of inbound OI can help the firm to onboard external sources of knowledge and ideas at any stage of 

the innovation process. Efficiently implementing an inbound OI approach and thus utilizing 

knowledge, ideas and resources outside of the boundaries of the firm requires the firm to improve the 

process of how the firm searches for new knowledge. To further leverage external knowledge, it 

requires AC to acquire, assimilate, transform and exploit it, allowing the firm to successfully improve 

its innovation processes. Hence, synergies between the theories chosen in this section create a shared 

path for how firms can leverage external inputs to create a sustainable and long-term business by 

benefitting in both pecuniary and non-pecuniary terms. These academic streams of literature act as 

one of the two legs of this paper’s research question. The next section will elucidate the second part 

of the theoretical framework, namely outbound OI 
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2.3 Outbound OI 
While the above visited inbound OI and selected key concepts, this section visits outbound OI, also 

referred to as an inside-out perspective. (Gassmann, Enkel, & Chesbrough, 2010). This section includes 

a review of relevant literature and an introduction to outbound OI and the concept of external 

knowledge exploitation (EKE).  

 

As depicted by Chesbrough (2003), outbound OI deals with the flow of knowledge from the 

organisation and out. Lichtenthaler (2009) extends the work on outbound OI by describing that 

“Outbound open innovation refers to outward technology transfer, and it suggests that firms can look 

for external organisations with business models that are suited to commercialize a technology 

exclusively or in addition to its internal application” (Lichtenthaler, 2009, pg. 318). Additionally, 

scholars emphasize that ‘‘rather than relying entirely on internal paths to market, companies look for 

external organisations with business models that are better suited to commercialize a given 

technology” (Chiaroni, Chiesa, & Frattini, 2011, pg. 35). Outbound OI entails that the focal firm lets 

knowledge flow away from the organisation. Typically, this is due to the knowledge being either 

residual or of no strategic use. Thus, the firm might try to extract value by transferring the knowledge 

and commercialise it externally through methods such as licensing, patent selling, technology spin-

offs, and technology induced strategic alliances (Kutvonen, 2011). The external channels all require a 

partner, which in this thesis is used synonymously with licensee, receiving organisation, knowledge 

customer, knowledge seeker etc.  

 

While the firm that engages in outbound OI as a knowledge-supplier transfers knowledge out, the 

knowledge-seeker experiences this as inbound OI. Therefore, what is outbound OI for one firm, 

inevitably is inbound OI for the receiving firm. In prior research, outbound OI has been neglected 

compared to the inbound dimension (Lichtenthaler, 2009; Kutvonen 2011). This, however, is a natural 

consequence, since firms are focused on being on the forefront of technology change and thus are 

concerned with how they can explore and adapt new technologies to their organisations. Another 

factor to this distortion is found in the unwillingness to share and the managerial and employee 

related issues in sharing your ideas and knowledge (Lichtenthaler 2005; Lichtenthaler 2011). Outward 

technology transfer is usually not a core activity in most firms and has traditionally been regarded as 

an ad-hoc activity, without a strategic and systematic way to commercialize projects (Tschirky, Escher, 

Tokdemir, & Belz, 2000). A large part of the initial research on outbound OI is case studies of how 

industry giants such as IBM and Texas Instruments reap massive profits from externalizing residual 

technologies without being too concerned with non-monetary benefits such as strategic and 
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organisational benefits (Kutvonen, 2011). However, as depicted by several scholars (e.g. Masucci, 

Brusoni, & Cennamo, 2020), outbound OI can indeed increase cash flow, but it can also make 

otherwise un-accessible knowledge accessible, create industry standards and expand markets. 

Furthermore, where collaboration and ecosystem costs are high, outbound OI can facilitate 

partnerships which can leverage competences across firms and thereby create new services and 

products for the benefit of all stakeholders (Masucci, Brusoni, & Cennamo, 2020). Firms therefore 

engage in outbound OI for either pecuniary reasons (e.g. increase cash flow), non-pecuniary reasons 

(e.g. effectuate a strong partnership, create a larger market or mature your idea externally), or both. 

Regardless of the motivation, outbound OI can enhance performance for firms, which is the realisation 

that has led to the motivation for several firms to engage in outbound OI, even though many firms still 

find it difficult to externally commercialise internal technology and knowledge (e.g. Mortara & 

Minshall, 2011). However, deliberately strategizing how to externally commercialise knowledge and 

technologies as an integral part of the commercialisation strategies rather than leveraging it only when 

knowledge and technologies are either excessive or a strategic misfit might provide additional value 

for the firm. In the context of RTOs, creating a deliberate strategy for how to commercialise 

technologies and knowledge is important for making sure that SMEs have the available resources for 

efficient development while simultaneously ensuring that RTOs create a rentable economic structure 

for creating and capturing value. To accomplish this, EKE is visited in the forthcoming section.  

2.3.1 External Knowledge Exploitation 

This paragraph will introduce EKE as a deliberate strategic choice of leveraging technologies and 

knowledge. In doing so, this thesis uncovers the fragmented literature on the topic and creates an 

overview of the development of EKE, its theoretical underpinnings, and the reasoning and applicability 

in an analytical context. EKE represents how a firm can leverage knowledge and technologies by 

commercializing these externally. This concept enables a holistic approach of analysing how firms can 

improve their innovation processes from the perspectives of technological transaction, strategy, 

process and the organisation of the firm. The following paragraph examines the literature and concept 

of EKE.  

 

As depicted by Hu et al (2014) “Outbound OI opens up the innovation process to external knowledge 

exploitation” (Hu, McNamara, & McLoughlin, 2015), and it implies both pecuniary and non-pecuniary 

benefits (Masucci, Brusoni, & Cennamo, 2020). EKE is defined as “an organisation’s deliberate 

commercializing (exploitation) of knowledge assets to another independent organisation involving a 

contractual obligation for compensation in monetary or non-monetary terms” (Lichtenthaler 2005, 
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pg. 233). EKE is the entire process of identifying opportunities for commercialization, deriving a 

strategy for commercialising, and the actual commercialisation. Therefore, EKE extends beyond 

specific knowledge and technology transactions to include a wide spectrum of internal elements and 

managerial tasks such as strategy, process, organisation and culture. ”Thus, the external knowledge 

exploitation perspective requires a comprehensive picture of the activities and capabilities that are 

needed for commercializing company knowledge” (Lichtenthaler, 2005). 

 

Seen from a historic perspective, EKE has been found “as a trend from practice that has been 

pioneered by a few large firms, such as IBM” (Lichtenthaler 2005, 232). Hence, commercialising 

knowledge and transactions outside of the firm is not a new phenomenon. It has primarily been 

exploited as an entry strategy to new markets outside of the firm’s competences and as a tool to tap 

into intellectual property regimes in specific markets (Lichtenthaler, 2005). The concept of actively 

managing EKE was first introduced in the 1970s by scholars such as Ford and Ryan (1977), who coined 

the term technology marketing, which was the first holistic approach to EKE. Since the early works 

(e.g. Ford & Ryan, 1977) there has been a lack of continuous research adopting the concept of EKE up 

until the late 1990s. In this period, the literature was fragmented across research fields (Lichtenthaler, 

2005). However, considerable research efforts emerged in the early 2000s after firms proactively 

engaged in EKE driven by pioneering firms like IBM. Since then, firms have proactively integrated EKE 

in their business strategies (Lichtenthaler, 2005). 

 

While the development of EKE has been industry-driven, it has resulted in an academic shift from a 

narrow and technology-focused perspective to a more holistic view, embracing the multiplicity and 

the intangibility of knowledge and the complexity of transferring intangible resources. This 

development is likely to continue, as underlying fundamentals such as a rapid increase in new 

technologies are changing. The increase in technology content has led to an increase in knowledge 

being merged across different fields of technology. The increase has also led to shorter PLC, increased 

competition and deliberate use of external paths to market (Lichtenthaler, 2005). Another factor 

supporting this development has been the increase in venture capital supporting the entrepreneurial 

landscape and providing resources for start-ups to develop new knowledge and technologies. This has 

also opened opportunities for firms that develop new knowledge internally. Assuming they get a 

technological breakthrough in an area that is outside the scope of the firm itself, it has opportunities 

to exploit this knowledge externally. This external commercialization of an otherwise unused 

technology can be more beneficial than just storing it in the firm.  
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In general, there has been an increase in the use of knowledge markets with the evolution of many 

different and specialized platforms for sharing, trading and exchanging ideas and technologies. For 

instance, both ESA and NASA publish many of their patents to be exploited (NASA, n.d.). Further, 

successful case examples of large firms such as IBM have increased the awareness and put this concept 

on the agenda in boardrooms and management groups. Despite the underlying drivers for EKE and 

success stories from pioneering firms, other firms have experienced substantial managerial difficulties 

in managing EKE (Lichtenthaler, 2010). Some firms find it too costly to engage in EKE in terms of risk 

and resources, and firms need to develop and manage these more complex relations through building 

and developing the necessary capabilities internally (Kutvonen, 2011).  

2.3.1.1 Strategy 

Balancing the trade-off between the keep-or-sell decision is at the heart of EKE and presents a key 

managerial issue. Prior literature emphasises the need for firms to develop a specific strategy 

(Lichtenthaler, 2005). Ford (1988) proposes a framework of how different factors affect technology 

exploitation decisions. Lichtenthaler (2005) defines it as “Sometimes, the internal exploitation of a 

knowledge asset may even be a necessary condition for its successful external commercialization... 

Therefore, a company should develop a general knowledge exploitation strategy, in which internal 

and external knowledge exploitation are co-ordinated” (Lichtenthaler, 2005, pg. 240).  

 

Often, these keep-or-sell decisions are not clear. In some situations, a firm might be better off keeping 

the technology internal, whereas in other situations it might be a necessity that the technology is 

shared. Therefore, a firm needs to develop a broader knowledge exploitation strategy where the firm 

considers and co-ordinate both its internal and external knowledge. This needs to be such an 

integrated part of the business strategy so that when firms decide what to develop, it has already 

assessed the external commercialisation opportunities. Since the firm leverages outside customers, 

the firm “does not have to build up internally the necessary complementary assets, whose 

development may require enormous investments” (Lichtenthaler, 2005). This allows the firm to focus 

the resources on other aspects of the firm rather than having to spend substantial time and resources 

on something that might not be within the strategic realm of the firm. When deciding whether to 

engage in EKE or not, it is important that the firm does not base its decisions on projected returns 

from a specific project or product but base the decision on the underlying technology (Lichtenthaler 

2005). 
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Literature has provided limited attention on the keep-or-sell decision, as most prior research focuses 

on the more traditional make-or-buy decision (Lichtenthaler, 2005). The most comprehensive 

research has been that of Ford (1988). In his work, he proposes a framework in which he considers 

specific factors that must be considered prior to engage EKE. However, this framework does not 

include or address the role of partners. Therefore, Lichtenthaler (2005) finds that creating such a 

framework would be too complex. Instead, he proposes that firms establish an overall EKE strategy 

and closely coordinate it with the corporate strategy and the internal knowledge exploitation 

strategies. Firms should thus base individual keep-or-sell decisions on this general strategy, the 

external circumstances, and their portfolio of technologies (Lichtenthaler, 2005).  

2.3.1.2 The process of EKE 

Empirical research indicates that to successfully manage knowledge transactions, it is important to 

have a clear process of doing so (Lichtenthaler, 2005). Lichtenthaler (2005) highlights two authors that 

present a sufficiently detailed process model that also include different forms of EKE, namely Mittag 

(1985) and Escher (2003). Lichtenthaler (2005) explains the model by Mittag (1985) as dividing the 

process into three phases: Planning, Realization and Control. Planning can then be further divided into 

two activities; actual planning and identification of external opportunities and potential customers. 

The realization phase entails the negotiation and implementation of the negotiated agreement. The 

control phase refers to the control of the knowledge transaction and that the learning effects from 

the agreement translate into a firm's future performance within EKE (Lichtenthaler, 2005). Escher’s 

(2003) process model, Lichtenthaler (2005) states, is similar. But instead of three phases with two 

activities under the planning phase, this model consists of five phases; identification of exploitation 

opportunities, evaluation, identification of communication channels, negotiations and knowledge 

transfer. By reviewing the literature on these two process models, one finds a high degree of 

similarities and congruence. Therefore, Lichtenthaler (2005) subsumes the literature on process 

models and breaks it down into an overarching process model that includes both models. 

Lichtenthaler (2005) suggests that the process model for EKE goes through the following phases. 1) 

Planning of the objectives and activities on both a single project and multi-project level. 2) 

Identification of potential partners and knowledge customers across all possible projects 3) 

Negotiation of the collaboration agreement 4) Realization of the knowledge transfer, and 5) Control. 

Lichtenthaler (2005) further emphasizes that going through these phases is not a linear process. 

Rather, it is adaptive and iterative with a feedback loop (Lichtenthaler, 2005). 
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In the process of engaging in EKE, Kutvonen (2010) emphasizes the importance of pre-

commercialization activities, defined as “activities aiming towards the successful commercialization of 

a technology or knowledge asset, either internally or externally, that are performed prior to the actual 

active commercialization phase” (Kutvonen, 2011, pg. 463 ). This includes activities such as preliminary 

studies on the technological viability in a commercial setting before contact with actual clients. These 

activities are performed during the technical development of the given transferable good. Besides 

having adopted EKE in the strategy and developed a process, firms also need to consider how they are 

organized, in order to shape the organisational prerequisites for optimally leveraging EKE. 

2.3.1.3 Organisation and culture 

For all major activities and changes of firms, building an organisation that contributes to the process 

and strategy is imperative to succeed, and this is also the case for EKE. Lichtenthaler (2010) suggests 

a medium degree of centralization constitutes a best practice approach and that firms should align 

the corporate and business unit perspectives on EKE, which provide both strategic and monetary 

benefits at both levels. Centralization can be beneficial because local business unit managers can be 

reluctant to transfer technologies due to incentive systems and agency theory hindrances, although it 

might be beneficial from a corporate perspective. Particularly, in diversified firms, the business units 

may have different interests from the firm's overall corporate strategy (Lichtenthaler 2010). Such 

potential problems underline that firms may achieve great benefits by being more aligned between 

the business and corporate level in EKE. This taps into the discussion of how firms should be organized 

for EKE activities. 

 

Aligning people across functions, levels and organisations is a challenge. To mitigate this challenge, 

scholars (e.g. Lichtenthaler, 2005; Tschirky, Escher, Tokdemir, & Belz, 2000) suggest creating a 

dedicated EKE business unit. In practise, this is mostly seen in the form of specific licensing units or 

technology transfer departments but could also take the form of specific alliance units with a goal to 

build and develop capabilities for managing strategic alliances (Lichtenthaler, 2005). Firms can utilize 

a dedicated department along the commercialization process which can support on a project level. 

Moreover, such a function can holistically manage the portfolio and development of technologies and 

improve the strategic planning of projects (Lichtenthaler, 2007).  

 

Instead of corporate developing an EKE business unit, another proposed way of organizing for EKE is 

through a project organisation (Lichtenthaler, 2005). A project organisation will in many ways be 

similar to a dedicated EKE department, as the job is still to assist in coordination and development 
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through the commercialisation process. A project organisation focuses only on individual projects, 

which allows for more in-depth involvement in the operational tasks. A project focused organisation 

in EKE emphasizes the establishment of a project team, making sure that it is the people with the right 

capabilities that are included in the project. This is very important, as many different skills are needed 

to successfully engage in EKE (Kline, 2003).  

 

Developing a strategy and a process model does not automatically imply that EKE will yield successful 

outcomes. Many firms will not have the skills needed to build an effective program (Kline, 2003). In 

the EKE process, there is a diverse span in required tasks, why research into strategic alliances has 

shown that the setup requires employees from many different departments and levels of the 

organisation (Lichtenthaler, 2005). Accordingly, "Many firms have limited experience in externally 

leveraging knowledge and those that are attempting to transfer knowledge report considerable 

managerial difficulties” (Lichtenthaler 2010, 1055). Even if the focal firm has developed the 

organisational capabilities, it is still dependent on the receiving organisation, as they need to have an 

adequate level of AC to make use of the knowledge transferred (Lichtenthaler, 2005). 

 

In addition to the considerations of the formal organisational structures, research also highlights the 

importance of informal structures (Cohen & Levinthal, 1990; Lichtenthaler, 2003). Many organisations 

are trying to transition and develop an innovation culture (Chesbrough, 2003), and this presents an 

opportunity to further expand its culture to embrace EKE so that employees and managers work 

together in cultivating an open mindset. Even if the firm has the right strategy and support from the 

CEO combined with the right process model and organisational capabilities, trust, communication and 

cultural barriers can damage a successful attempt at EKE and leave other efforts in vain (Kline, 2003). 

 

As depicted by Lichtenthaler (2005), “in addition to structural and hybrid, i.e. project-based, forms of 

organisation, a firm should rely on informal structures” (Lichtenthaler, 2005, pg. 244). Informal 

structures and processes, therefore, constitutes a crucial part of an organisational culture prone to 

overcome the challenges of applying internal knowledge externally. While too many informal 

processes might create an unstructured organisation, disallowing informal processes might create a 

negative perception towards the firm from the employees. Furthermore, as depicted by Lichtenthaler 

et al (2010) “we define NSH [Not-Sold-Here] tendencies as protective attitudes toward external 

knowledge exploitation. Because of NSH attitudes, firms may be unable to actively transfer 

knowledge, even though their strategy may intend to do so” (Lichtenthaler, Ernst & Hoegl, 2010, pg. 

1055). Hence, NSH constitutes a possible reason for firms being both reluctant and unsuccessful in an 
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EKE strategy. NSH is thus a phenomenon that might shape the culture of organisations and thereby 

work against a formal strategy of external commercialisation. Overall, the culture of the organisation 

striving to leverage EKE should be based on a combination of specific formal and organisational 

approaches combined with cultural and informal processes that are aligned on both the corporate and 

business level toward the overall strategic considerations of the firm.  

 

In summary, the underlying idea of outbound OI is the outward transfer of knowledge, ideas and 

technologies. Outbound OI has been reviewed through the concept of EKE. This part has explored the 

fragmented literature of how firms can leverage EKE and by integrating the concept of EKE, this thesis 

portrays outbound OI through a strategic and systematic context. EKE is in this paper a specific 

approach to highlight the relevant prerequisites of how to actually research, investigate and leverage 

outbound OI. Hence, EKE is the means toward the end of leveraging external sources to improve the 

innovation processes of RTOs. As such, incorporating outbound OI in this research adds to the limited 

empirical research on outbound OI in practice, and integrating EKE as a means of researching the use 

of outbound OI serves as an inspiration for closing some of the academic and industry gaps of how to 

leverage outbound OI in practice. This broad theoretical background provides a solid foundation for 

the analysis. However, prior to visiting the analysis, a thorough description of the methodological 

considerations is visited. These serve as the choices and strategies that the authors have selected. 
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3 Methodology 

This project has its methodological offset from the framework of the research onion presented by 

Saunders et al (2009) in “Research methods for business students” (Saunders, Lewis, & Thornhill, 

2009). Applying this framework will ensure a holistic and structured approach to this projects’ research 

design and the methodological considerations that amplify the strengths of our research approach 

while diminishing the limitations. The research onion provides the authors with a way of strengthening 

the validity and reliability while providing the reader with a concise structure that contains the 

relevant topics to understand the research process and the methodological considerations 

throughout. 

Figure 5: Research Onion (Saunders, Lewis, & Thornhill, 2009) 

 

 

The research onion consists of six different layers; Philosophy, Approach to theory development, 

Methodological choice, Strategy, Time horizon and Techniques and procedures. In the next 

paragraphs, each of these layers is elaborated and used to explain our research design. 

3.1 Research Philosophy 

The first and outer layer is called the research philosophy. Researchers need to be conscious about 

the philosophical commitments through the choice of research philosophy, as it has an impact on how 

the studied phenomenon is perceived (Saunders, Lewis, & Thornhill, 2009). 
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The authors of this paper adhere to the philosophical approach of realism, more specifically the point 

of a critical realist, taking the epistemological position that all we experience are sensations of the 

things we observe, not the things directly. Ontologically, critical realists believe that objects exist 

independently of the human mind but are conscious about the situation in which the phenomenon is 

observed. Within the epistemological view, critical realists deem a contextual focus as vital for 

properly understanding the phenomenon. This philosophical approach is relevant for business and 

management research as it is concerned with the social world we live in. As a researcher, you can only 

understand the social world if you can understand the social structures of the phenomenon you are 

trying to understand. Thus, as critical realists, the authors have the philosophical position that our 

knowledge of reality is a result of social conditioning (Saunders, Lewis, & Thornhill, 2009).  

As a result of a critical realism approach, our research design is guided to recognise the importance of 

a multi-level study in terms of the level of the individual, the group and the organisation and thus a 

greater variety of structures, procedures and processes. This philosophy therefore embraces the fact 

that the world is constantly changing.  

3.2 Approach to theory development 
The way in which a researcher works with theory development focuses on either testing theory, e.g. 

through hypotheses, or generating new theory from the data collected, e.g. through propositions. The 

former approach to theory development is deductive, while the latter is inductive. 

 

The deductive approach emphasizes testing for causalities by developing and testing hypotheses. On 

the contrary, the inductive approach is governed by the researcher collecting data and developing 

propositions as a result of the data analysis. With an inductive approach, the research is determined 

by the findings of the data analysis as guiding for the theory and proposition development. While the 

inductive approach is typically found in the roots of interpretivism, a deductive approach adheres to 

a positivistic research (Saunders, Lewis, & Thornhill, 2009). Usually, an inductive approach where the 

authors develop a set of propositions can be followed by a deductive study, using the propositions as 

the hypothesis to further test if the propositions developed in the inductive study are valid. However, 

such labelling of inductive and deductive can be misleading, and hence should be carefully assessed 

rather than generically assumed. In this paper the approach to theory development is inductive 

(Saunders, Lewis, & Thornhill, 2009). 
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The objective of this research is to derive a set of propositions that can provide answers to the 

research question. This approach is aligned with the research question and philosophy, as the 

innovation processes of RTO’s are to be uncovered before suggesting how they can improve their 

innovation process by utilizing OI. The nature of the research question makes it plausible to develop 

propositions, as it cannot be stated prior to this research what and how OI can improve the innovation 

process in RTO’s, since little to no knowledge of the innovation, organisational and knowledge 

specifics can be assessed before conducting the empirical work. Since none of the texts from the 

theoretical framework explore RTOs and little secondary data display in depth the work- and thought 

processes of RTOs, we use inductive reasoning to derive propositions as an example of how one can 

analyse and discuss this empirical landscape.  

 

The purpose of this study is initially exploratory, characterized by “what is happening; to seek new 

insights; to ask questions and to assess phenomena in a new light’ (Robson, 2002, pg. 59). Advancing 

from the preliminary and exploratory nature, the research takes on an explanatory nature, understood 

as: “Studies that establish causal relationships between variables may be termed explanatory 

research. The emphasis here is on studying a situation or a problem to explain the relationships 

between variables” ((Saunders, Lewis, & Thornhill, 2009, pg. 139). This part of the paper will focus on 

investigating the relationships between OI and the research phenomenon, with an outcome of 

explaining how OI can be leveraged to improve the RTO’s innovation process.  

3.3 Research Strategies 
This paragraph presents the first leg of the three-pronged methodological considerations, namely the 

research design. The research design consists of research strategies, research choices and time 

horizons. 

 

The choice of strategy is guided by the research question and objectives of the study together with 

the available time, resources and philosophical considerations. Given these factors, the research 

strategy for this paper is case studies. A case study is defined as “a strategy for doing research which 

involves an empirical investigation of a particular contemporary phenomenon within its real-life 

context using multiple sources of evidence” (Robson, 2002, pg. 178). Case studies are useful for 

answering questions that start with words like “how”. Referring to our research question and sub 

questions, it constitutes three “how” questions. Nikolaj Siggelkow (2004) finds that case studies can 

help strengthen already existing theory in highlighting gaps and starting to address these gaps, which 

is the dominating motivation for this project. Further, Siggelkow (2004) notes that “regardless of how 



33 

cases are eventually used, research involving case data can usually get much closer to theoretical 

constructs and provide a much more persuasive argument about causal forces than broad empirical 

research can. One should use this advantage” (Siggelkow, 2004, pg. 22-23). Hence, applying an 

inductive case study approach, while governed by a vast amount of generic limitations, is a feasible 

and insightful approach especially if the research phenomenon is of great interest and relevance in a 

larger context.  

 

A case study strategy is also aligned with the philosophy of critical realism and an inductive approach 

to theory development. Case studies are existentially oriented, as they include the context of the 

phenomenon, which is similar to a critical realist perspective. This existentially oriented perspective 

conforms to an inductive approach, because the researcher is focused on collecting data from the case 

studies first, and then developing propositions as a result of the data analysis. 

3.4 Research choices 
The research choice concerns how to apply qualitative and quantitative techniques. A qualitative study 

is concerned with non-numerical data and is usually concerned with data collection techniques such 

as interviews and data analysis tools such as summarising and categorising that all generate non-

numerical data (Saunders, Lewis, & Thornhill, 2009). A qualitative study contributes with a thick 

abstraction and description, which means that it describes the rich and full possibility to dive into a 

subject. Hence, qualitative data needs to be either summarised, grouped or restructured to 

thoroughly derive and extract meaning from the data (Saunders, Lewis, & Thornhill, 2009). As depicted 

by Bryman (2007) and Saunders et al (2009), choosing the research methods does not deem a simple 

“one best way”. Rather, choosing the research method is a matter of your other choices of philosophy 

and approach to theory. This study uses qualitative means to derive meaningful and thick 

understandings. This is further underlined by Schweizer (2005), since “researchers should use 

qualitative research designs when there is a clear need for deep understanding, local 

contextualization, causal inference, and exposing the points of view of the people under study” 

(Schweizer, 2005, pg. 1055). 

 
Except from the choice of qualitative or quantitative interview techniques, choosing between a mono-

method or a multiple method approach further shapes the research. This thesis has selected a 

qualitative mono-method approach. This implies using one data collection technique to ensure a 

simple yet detailed process that is aligned with the overall methodological framework (Saunders, 

Lewis, & Thornhill, 2009). 
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3.5 Time horizons 
Regarding the time horizon of the study, two relevant distinctions should be made. A cross-sectional 

study is concerned with a snapshot of reality. Conversely, a longitudinal study deals with a longer time 

period. This study strives to map how RTOs work with innovation. In doing so, this study is cross-

sectional. However, the intention is to not solely receive a snapshot of the reality as it is now, but to 

use interview techniques to perceive the nearest past, the present and future considerations. In doing 

so, this study tries to obtain a holistic as well as a pragmatic view on the research phenomenon. 

Furthermore, a mono-method approach is an appropriate approach for a cross-sectional study, since 

a single methodological approach as in-depth interviews in a short timespan creates a valid base of 

data within the specific realm of research (Saunders, Lewis, & Thornhill, 2009). 

3.6 Data collection 
This paragraph describes the case companies followed by the data collection process and the 

underlying considerations of why these choices were made. 

3.6.1 Description of case companies 

DBI works within the realms of fire and security in the building- and maritime sector, where DBI has 

several services it provides to its clients. While it acts as a supplier of courses, fire investigation, writing 

guidelines and being a publisher as some of the niche activities, DBI is most associated with providing 

testing facilities (Interview 1, 2020). DBI provides the facilities for firms to test their products so that 

firms obtain the required documentation and certifications for the products’ fire technical properties 

for the firms to enter the market with their product. Fire investigation is another area within the realm 

of fire that DBI is engaged in (Interview 1, 2020). As the third leg of the fire services that DBI provides, 

consultancy accounts for a large part of the work with fire. Consultancy covers a wide array of different 

activities, ranging from correlation, simulation and modelling to day-to-day operations such as 

legislative requirements for a building. DBI also does R&D work, where the firm develops new services 

for the benefit of its clients. While having previously been rather reactive, DBI has within the last 

decade worked towards a proactive approach to innovation and R&D to become among the front 

runners in the world within new discoveries and services in the realm of fire (Interview 1, 2020; 

Interview 5, 2020). While DBI employs over 230 people it is one of the smallest RTOs in Denmark. 

Being a small RTO requires DBI to balance the dichotomy of developing new knowledge and attending 

to clients’ daily requests. 
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TI works across industries and sectors such as agrotech, buildings and constructions, energy and 

climate, robot technology, life science and food and packaging. Therefore, whereas DBI is organised 

in departments, TI is organised in sections, where each section has several subunits, called centers. 

Hence, centers in TI correspond to departments in DBI. TI possesses a lot of technological know-how 

and infrastructure within different industries and technology realms, with more than 70 laboratories 

and over 1.000 specialists employed. As an RTO with a diverse technological knowledge base, TI is a 

key player in facilitating the sustainable transition that The Danish Ministry of Research and Innovation 

has formulated as the key task for the RTOs in the forthcoming period from 2020-2024 (Interview 2, 

2020). As such, TI strives to both contribute to product development of sustainable products and 

services, while simultaneously providing the facilities necessary for certifications and classifications 

for product market entry. TI partakes in the product development journey, helping clients with 

technological knowhow, infrastructure and certifications needed to enter the market with the. 

3.6.2 Choosing the cases - sampling 

As depicted by Lars Schweizer (2005) “The sampling of the case studies is crucial, as the choice of 

sample influences the results of a study.” (Schweizer, 2005, pg., 1055). Sampling identifies a selection 

of the total population and chooses these as the focal point of data gathering and research. Sampling 

has several benefits, here amongst time efficiency and data precision (Saunders, Lewis, & Thornhill, 

2009; Henry, 1990). Sampling techniques can be divided into two branches; probability sampling and 

non-probability sampling. Probability sampling is a statistical tool to find the sample out of the 

population. Non-probability sampling is concerned with subjectivism by emphasizing the importance 

of the research design and research question as determinants for the sample size. This paper adheres 

to a non-probability sampling as this is often most useful for qualitative studies. Non-probability 

sampling is governed by different methods of how to approach the sampling process. One of these 

concerns purposive/judgmental sampling. This means that you “...use your judgement to select cases 

that will best enable you to answer your research question(s) and to meet your objectives. This form 

of sample is often used when working with very small samples such as in case study research and 

when you wish to select particularly informative” (Saunders, Lewis, & Thornhill, 2009, pg. 237). A sub-

method of purposive sampling is the heterogenous/maximum variation sampling which aims at finding 

cases that are as diverse as possible. Choosing heterogeneous sampling gives the research a 

framework where all other actors within the population are likely to be placed in between the selected 

cases. Choosing this approach gives the research a tool to map the diversity of RTOs in Denmark and 

the opportunity to find the commonalities between the actors. This is the argument for choosing DBI 
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and TI, as the two case companies are respectively one of the two largest and one of the two smallest. 

Lars Schweizer explains this “When analyzing a rather small sample of cases such as this one, 

“extreme” research sites, also called “polar types,” should be chosen” (Schweizer, 2005, pg. 1055). 

DBI is a relatively small RTO, and therefore is assumed to act as a representative of the smaller RTOs. 

TI, on the other hand, represents the large RTOs (Interview 2, 2020). Choosing two diverse case 

companies enables this study to collect data from diverse perspectives. 

3.6.3 Primary data 

This study conducted seven interviews. Out of these interviews, three were conducted with TI, three 

with DBI and one interview with the Danish RTO network. All of the interviewees were given the 

possibility to be anonymous in this study, which they all addressed a wish to be. The authors 

conducted the seven interviews prior to writing the theoretical framework, since this project wanted 

to derive specific theoretical notions and perspectives based on the empirical data. Interviews are the 

most appropriate format to obtain data when a substantial amount of questions is to be answered, 

the questions are complex and/or open, and the chronology needs to be varied depending on the 

dynamic of the interview (Saunders, Lewis, & Thornhill, 2009). The interviews were conducted either 

face-to-face or as phone calls. Six were conducted in Danish, since both the interviewers and the 

interviewee were Danish. One interview was conducted in English with an English-speaking 

interviewee. After the interviews, a summary was conducted, translating and summing up the 

interview from Danish to English. The summaries and the audio files can be found from 1-7 in the 

appendix. During the interviews, notes were taken which included contextual data (Saunders, Lewis, 

& Thornhill, 2009), in order to make sure that data was not lost. The interviewees were deliberately 

selected in order to vary across parameters such as role, department, age, gender, practical and 

academic background, and management influence. Diversifying the chosen sample is aligned with the 

heterogeneous sampling approach trying to embrace the intraorganisational multiplicity of the 

organisations. 

 

The interviews were based on a semi-structured interview framework. Prior to each interview, a sheet 

with questions was prepared. The questions had an overarching chronology but could be adapted to 

fit the flow of the interview. Semi-structured interviews are well-suited in explanatory studies, and 

can also be used in exploratory ones, which further adds to the legitimacy of choosing such an 

interview framework. According to Kvale & Brinkmann (2015), semi-structured interviews open up to 

the view of the person that is being interviewed. Hence, if the research has the purpose of researching 

a specific element of an organisation, the interviewee must interview several stakeholders within the 
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organisation in order to deepen the view on the research phenomenon, not solely getting the view 

and perception from one stakeholder (Kvale & Brinkmann, 2015). This is also the purpose of this 

research, where several stakeholders are interviewed to deepen and strengthen the perspective of 

the innovation processes within the RTOs. In the interviews, the authors chose to include both open, 

closed and probed questions. Whereas open questions” allow participants to define and describe a 

situation or event” (Saunders, Lewis, & Thornhill, 2009, pg. 337), probing questions “can be used to 

explore responses that are of significance to the research topic” (Saunders, Lewis, & Thornhill, 2009, 

pg. 338). Lastly, closed questions “are similar to those used in structured interviews. They can be used 

to obtain specific information or to confirm a fact or opinion (Saunders, Lewis, & Thornhill, 2009, pg. 

339)”.  

3.6.4 Secondary data 

Secondary data can be used if a research needs data that is already extracted and created by others 

in order to address the research question. Using existing data prevents you from having to spend a 

substantial amount of resources on collecting data yourself. However, if secondary data does not exist, 

naturally you have to collect primary data. Secondary data can come from a variety of sources, e.g. 

from the case company, from other studies on the same topic, governments, international 

organisations, articles and others (Saunders, Lewis, & Thornhill, 2009). This study has predominantly 

used primary data as the source of analysis. However, occasionally, secondary data has been 

incorporated, especially in order to frame the context of the research, the problem area and the 

societal prerequisites and considerations. More specifically, this study has utilized multiple source 

data, both time series and area based (Saunders, Lewis, & Thornhill, 2009). Time series refers to 

sequential reports from the European Union looking into the Danish R&I system. Area based data 

refers to governmental reports, highlighting the impact and performance of the R&I system in 

Denmark. In general, little secondary data is available of other scholars and academics researching 

RTOs, and even less within the same theoretical and practical context as this study. Therefore, the 

authors adhere to primary data as the governing data collection source. The benefits of such an 

approach is that using primary data allows the study to direct the research to the specific 

requirements, interests and relevance, whereas relying on secondary data limits the scope to 

predefined data. However, primary data inherently consist of biases and an assumption that the 

method of collecting the data, the validity and the reliability of the data are sufficiently accounted for 

(Saunders, Lewis, & Thornhill, 2009). 
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3.7 Data analysis 
Data analysis deals with how to interpret and handle the vast amount of data that is generated and 

collected through the study. In doing so, a lot of meaning and information might be found within what 

is being said and what is not being said. Therefore, deliberately assessing the process of how to analyse 

and handle the data is important in order to derive insightful and reliable propositions and findings 

within the research area. The dichotomy of doing inductive or deductive research is at the center of 

understanding how to handle and analyse the collected data. The inductive approach starts with 

collecting data, wherefrom an exploration of themes and issues are visited (Saunders, Lewis, & 

Thornhill, 2009). Hence, refraining from an a priori determination of the specifics of the theoretical 

framework is at the center of the inductive approach, which is also the process that this study took. 

An overarching concept was determined, namely OI, but the specifics were not developed yet. In 

qualitative and inductive studies, no standardised process of analysing and handling data is presented 

as the main and predetermined data analysis approach. While numerous data analysis methodologies 

exist, this project adheres to the data display and analysis process as described by Miles and Huberman 

(1994) as the framework of how to process data. The process comprises data analysis into three sub-

processes, namely data reduction, data display and drawing and verifying conclusions (Miles and 

Huberman, 1994; Saunders, Lewis, & Thornhill, 2009).  

 

Data reduction deals with summarising data while subjectively choosing parts of the data to further 

analyse. The idea of this phase is to comprise the unstructured data into a manageable pool. Tools 

such as interview summaries, document summaries and categorising data are all part of the data 

reduction process (Saunders, Lewis, & Thornhill, 2009). Out of these tools, this project made use of 

interview summaries and categorising. Summarising of data deals with the aftermaths of the 

conducted interview. Here, one produces a summary of the key points which contributes with limiting 

the unstructured data into principal themes, identification of the potentially emerging relations, and 

other relevant themes that could benefit the data analysis by strengthening the understanding prior 

to conducting the analysis and by upholding a methodological validity and reliability (Saunders, Lewis, 

& Thornhill, 2009; Robson, 2002).  

 

Categorisation of data deals with developing categories and assigning these categories to “chunks of 

data'' (Saunders, Lewis, & Thornhill, 2009, pg. 492). In doing so, relationships will start to appear from 

the otherwise unstructured data, and it will enable you to develop propositions and draw conclusions. 

Categorising data builds into the second process following data reduction, namely data display. Data 

display is where one organizes and composes data into a visual summary, which can be divided into 
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either matrices or networks. Data visualization comprises hours of audio data and extended text into 

analysable data, which helps you derive propositions, find relationships, synergies, key themes, 

contradictions and gaps. Data display is a key aspect of analysing qualitative and unstructured data by 

aiding the reader in making sense of what has been researched, the related findings, how these are 

linked and in contrast to each other, and by aiding the researcher in making sense of the data. Two 

main categories of data displaying exist. Matrices are tabular with columns and rows and contribute 

with a reader-friendly and easily interpretable visualisation. Networks, on the other hand, are a 

collection of boxes that are linked by lines or arrows. This can display complex ecosystems, 

relationships and synergies (Miles & Huberman, 1994).  

 

In this project, the authors reduced, categorised and displayed data. First, this study created 

summaries of each of the interviews with the most interesting and important findings highlighted. 

Then, we categorised the findings based on overarching categories unrelated to the theoretical 

framework, as depicted in appendix 8. This had dual reasoning. First, mapping the empirical data 

based on generic and overarching topics allows for a more reliable data analysis process. Second, this 

process created an important insight into what data was collected and a deeper understanding of the 

data points. After having done an overarching generic categorisation, the authors created another 

matrix. This, however, was bound by the theoretical framework of the paper, and thereby mapped all 

the findings of each interview that related to the theoretical framework. Both of these exercises were 

conducted ex ante of writing the analysis. In doing so, the data analysis process allowed the authors 

to comprehend both the non-theoretical and the theoretically related findings, thereby retrieving an 

understanding of the research context in allowing the data to determine the important aspects. Lastly, 

the authors created a matrix for each sub-category ex post of the analysis. This is portrayed in each of 

the paragraphs of the analysis section, and it was done in order to visualize and display the data that 

the sections contain. As such, both categorising and displaying data helped the study analyse data in 

a reliable way of retrieving meaning and deriving propositions. This leads to the last step of the data 

analysis process by Miles and Huberman (1994), namely drawing conclusions. Using the above-

mentioned tools and techniques to understand your data allows you to thoroughly derive meaning 

from your data collection. We chose to derive a set of propositions that summarise and subsume the 

content of the respective section of the analysis. This was also displayed in the matrices. Conclusions 

such as this provide a recap for the reader and a way for the authors to highlight the insights of the 

research. 
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Summarising, categorising and displaying the data allows this study to find synergies and 

contradictions from the two case companies by selectively choosing what is to be deemed as 

interesting and relevant findings from all of the interviews. Generally, the data analysis process 

supports the methodological considerations of this project and further amplifies the importance of 

being conscious and deliberate in the choices of how to deal with qualitative data, since the data 

analysis choices and process shapes the findings and propositions of the analysis.  

3.8 A visualization of the choices of the research onion 
This figure visualizes the methodological considerations and processual choices throughout this 

project. This model represents the methodological choices and considerations that shape the 

development of the research. Each layer of the research onion is represented vertically in the figure, 

and the methodological choices at each step are visualized in the boxes to the right of the six different 

layers. The last layer is elaborated and segregated into the data collection and data analysis 

considerations to visualize transparency between the descriptive and visual representation of the 

methodological framework. In summary, this methodological framework serves as the backbone of 

how we establish a logic process of how to answer the research questions.  

 

Figure 6: Visualization of the methodological choices 
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4 Analysis 

This section dives into the findings of DBI and TI. In doing so, the findings will be divided according to 

the theoretical framework, where each section will develop a proposition. The first section will contain 

the findings that relate to the concepts of search behaviour. Here, the theory by Laursen & Salter 

(2006) and the external search behaviour will be the basis of the analysis. Then, visiting AC through 

the theory of Zahra & George (2002) and PAC and RAC allow this study to visit the prerequisites and 

factors that govern the way in which RTOs can leverage inbound OI. The second section will visit 

outbound OI and the approach of EKE. Here, the analysis will research how RTOs commercialise 

knowledge through external sources. In doing so, this section maps the findings related to strategy, 

process and the organisation. Visiting both inbound and outbound OI allows the analysis to map the 

specific aspects of the innovation processes of RTOs that can benefit from an open and collaborative 

approach to the flow of knowledge.  

4.1 Inbound OI 
Inbound OI is the ability to find and acquire knowledge from external sources and use this knowledge 

as part of internal commercialisation. This process can happen at any stage of the innovation process. 

While inbound OI might concern the firm searching externally for solution-providers to a given 

problem, it might also be that the firm is reactive by being approached by solution providers. For RTOs, 

it is essential to possess both technological and market knowledge. However, it might not be that RTOs 

possess all knowledge internally at all times. Therefore, inbound OI serves as a tool by which RTOs can 

improve their usefulness for SMEs by being able to convert and comprise external knowledge into 

actionable and value adding resources.  

4.1.1 Search 

In order to explore how RTOs search for knowledge externally the concepts of external search 

breadth and depths are visited. Together they represent the openness of firms. For RTOs it is 

imperative to look externally for knowledge, and therefore, the external search is visited.  

4.1.1.1 External search breadth 

This section will visit how DBI and TI search for knowledge externally. This section first visits search 

breadth, and then search depth. External search breadth “... is defined as the number of external 

sources or search channels that firms rely upon in their innovative activities” (Laursen & Salter, 2006, 
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pg. 134). To categorise the findings, we distinguish between industry and academia. Industry relates 

to private firms and stakeholders, and academia relates to public entities such as other RTOs and 

universities that conduct both basic research and applied science. First, the findings stemming from 

DBI are visited.  

 

20 years ago, DBI was a reactive company. Specifically, this meant that when DBI primarily consisted 

of departments that conducted either tests for classification purposes or inspections, the majority of 

activities were conducted because firms were obliged by law to visit DBI. Therefore, DBI was not 

concerned with or interested in innovation or change. This is explained by an employee of DBI stating 

”previously, we were segregated physically in the office, sitting in our own cubicles. Here, we were 

sitting and smoking cigarettes, waiting for the phone to ring. We were very reactive, because it was a 

requirement for companies to come to us. We just needed to answer the phone when it rang.” 

(Interview 5, 2020). However, this has changed over the last decade. Whereas DBI previously searched 

for new knowledge very occasionally, DBI is now a more innovative organisation. The process of 

changing the culture and organisational mindset implies a great deal of personal responsibility. Since 

the autonomy of employees is high (Interview 1, 2020; Interview 5, 2020), the search strategy is by 

employees rather than management. 

 

Advancing to contemporary behaviour, DBI portrays a broad search strategy for external knowledge. 

Since DBI has a deep rather than a broad knowledge base, searching for knowledge and continuously 

keeping up with state-of-the-art research is imperative (Interview 5, 2020). Within the last 5-7 years, 

DBI has employed numerous PhD’s. This has shifted the search channels from being predominantly a 

narrow search strategy through existing sources, to a broader search behaviour, integrating new 

sources of knowledge that was previously neglected. These academic and scientific knowledge 

streams have contributed to exploring new external paths of knowledge and ideas. This has shaped 

the change process of DBI, going from an exploitative and reactive to an explorative and proactive 

search strategy, utilizing the benefits of search breadth through scientists and individuals with 

different traits, backgrounds and patterns.  

 

Despite academia and scientific sources being important knowledge sources, we find that DBI rarely 

searches for knowledge among other RTOs and universities. DBI has experienced problems in 

collaborations with RTOs and universities that are close to DBI. However, when collaborating with 

other RTOs and universities in fields where they have different competences, the collaboration is 

better. As depicted by an interviewee, "We have really good collaboration with the Alexandra 
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Institute, because we are very different in key competences, so we are by nature more willing to share 

with them” (Interview 1, 2020). However, “openly sharing knowledge is only theoretical, and it does 

not really work between us and many universities and RTOs.” (Interview 1, 2020). As such, the search 

across RTOs and universities are, to a large extent, limited to trust between specific people rather than 

an organisational trust, and are primarily political collaborations where no one significantly gains or 

opens up. This implies a limitation in the collaboration and search breadth since some RTOs and 

universities are perceived as very knowledgeable, but they experience troubles in sharing. This 

empirical finding corroborates the secondary data findings presented in the introduction which 

contained reports showing gaps between RTOs and universities in the inter-organisational 

collaborations. 

 

While the scientific employees primarily search distantly through academic channels, the more 

established and experienced employees search within local established industry networks and 

relationships. Given a very broad network, these employees typically utilize this approach and search 

through numerous sources, transcending organisational boundaries through personal relationships 

spanning outside of the firm-specific contexts (Interview 1, 2020; Interview 5, 2020). As such, DBI 

portrays a broad external search strategy on both an individual and organisational level, utilizing both 

the interpersonal relationships with industry stakeholders and the qualities of the academically 

oriented employees to cover a broad range of channels and knowledge sources. 

 

Having a broad search strategy, while it is associated with positive innovative performance, can also 

have negative consequences. Laursen & Salter (2006) highlight that organisations going through a trial 

and error period of external search often experience uncertainty (Laursen & Salter, 2006). DBI is, “in 

the process of structuring things. Right now, the structure is changing, and that affects the work at the 

moment. We get too many ideas now. Earlier we were bad at innovating - we have become way better 

at that.” (Interview 5, 2020). A change process and an uncoordinated search breadth strategy might 

impede oversearch, which is exemplified in DBI getting too many ideas. Seen from a theoretical 

perspective, Koput (1997) finds 3 problems of over-searching, all of which are experienced in the case 

of DBI. DBI gets too many ideas, they come at the wrong time and place, and many ideas are not taken 

seriously (Interview 1, 2020; Interview 5, 2020). An interviewee describes ”what tears me is that the 

organisation does not sufficiently catch the ideas that I bring to the table. The reasons for that are 

numerous. Sometimes they are rejected, other times it is a lack of energy.” (Interview 1, 2020). While 

DBI searches broadly, it gets too many ideas and it might not all be exploited. 
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In TI, a similar external search strategy is evident. When the authors asked an employee at TI if her 

center got knowledge from firms, universities, research papers, or conferences she replied “we 

actually do it all” (Interview 3, 2020). An employee describes that “We have a strong network toward 

the Danish research environments, where we keep updated with what is going on in different areas" 

(Interview 3, 2020). Even though the search behaviour for knowledge is primarily academic, TI also 

searches for industry-specific knowledge from SMEs and industry organisations, but the search in 

industry is focused on identifying market trends and tendencies, and TI sees itself as having the 

majority of the knowledge needed internally. This is exemplified by an employee commenting on 

where ideas come from. She states “All work we do stems from cooperation with the Danish business 

community” (Interview 3, 2020). Hence, much of the external search for knowledge is related to the 

search for market needs and industry collaborators.  

 

TI is an extremely diverse organisation with sections across many industries. Each section has a specific 

focus and knowledge area and should not transcend or cross its boundaries. This means that each 

section and center has a specifically defined business area, and the employees should not broaden 

their work to other sections. The scope of which new ideas should fit into is thus limited to the 

individual section and center. Therefore, the findings do not indicate that TI suffers from oversearch. 

Rather, the findings indicate that TI is more efficient in the broad external search.  

 

Overall, TI tends to search through a local and academic trajectory for technological knowledge, and 

an industry-oriented local search in searching for market needs and trends. TI leverages the internally 

existing knowledge, and therefore it experiences less dependency on external inputs than many other 

organisations, since TI can transfer knowledge internally across both sections and centers. This is 

exemplified by an employee. She states ”we have several PhDs in the department so we possess the 

knowledge ourselves, but then we had some help from different sections in TI, i.e. chemists and data 

scientists to complete the project" (Interview 7, 2020).  

 

The findings stemming from DBI and TI in search breadth point to that both organisations portray a 

high degree of external search breadth regarding academia and industry channels and sources. In DBI, 

the search breadth strategy is uncoordinated and in addition to its internal change process these 

issues lead to oversearch, whereas TI does not seem to experience oversearch. This paragraph allows 

us to derive the following proposition: RTOs search broadly through many channels and sources in 

academia and industry, but small RTOs might oversearch if no search strategy is present.  
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4.1.1.2 External search depth 

Extending the analysis on external search, depth is visited. Search depth “... is defined in terms of the 

extent to which firms draw deeply from the different external sources or search channels” (Laursen & 

Salter, 2006, pg. 136). Together with search breadth, these two concepts “represent the openness of 

firms’ external search processes” (Laursen & Salter, 2006, pg. 135). 

 

DBI uses external search depth extensively through academic channels. This kind of search behaviour 

is primarily exemplified in the department called Advanced Service, which is a department working 

with product development and consultancy. This department employs many PhD students and 

graduates, all of which has brought an awareness of the benefits of external search depth. Now, many 

of the employees at DBI utilize an extensive search for technical and novel knowledge. This academic 

approach is exemplified by “I read a lot of literature to get new ideas.” (Interview 6, 2020). This kind 

of deep search enables DBI to get access to deep knowledge from international sources such as 

University of Queensland, Rise in Sweden and ETH in Switzerland (Interview 6, 2020). 

 

Beside academic knowledge sources, DBI also searches for knowledge from industry stakeholders such 

as private firms and industry organisations, but it is not a deep search. DBI already possesses 

knowledge within fire and material behaviour that supersedes the knowledge of the industry. This is 

governed by the notion that in Denmark, some of the brightest minds within fire and safety are 

employed at DBI. As noted by an employee ”where is the biggest brain capacity within fire in this 

country? It is here at DBI. The biggest center of knowledge and the biggest solution machine is here 

at DBI.'' (Interview 5, 2020). Having some of the brightest minds typically implies focusing less on 

external knowledge sources (e.g. Chesbrough, 2003). As one explained “when you are full of yourself, 

you don't need others than yourself.” (Interview 5, 2020 The search within industry stakeholders is 

primarily related to experienced employees’ networks. These are primarily used to validate ideas and 

understand market trends.  

 

In TI, many centers have employed scientists and technically skilled employees, and these employees 

engage in deep search within academia. The focus is similar to that of DBI, namely, to extend the 

existing knowledge through means of external sources, where literature on new scientific discoveries 

contribute in developing the knowledge pool of TI. As an example, “We cooperate with universities to 

share knowledge” (Interview 3, 2020). This is further elaborated by the same employee ”we have a 

broad network in the science environment.” (Interview 3, 2020), and “We have specialists within 

certain areas, and they read the newest literature” (Interview 3, 2020). Working together with 
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universities in gaining access to the latest technological discoveries serves as the foundation based on 

which RTOs act as the bridge that closes the gap between academia and industry. One employee state 

“we collect new knowledge all the time, that is the purpose of RTOs” (Interview 3, 2020). Since TI is a 

large organisation, it is organized in specialized sections and centers. This enables TI to search deeply 

across many industries. This is a deliberate strategy to focus on searching deeply within the boundaries 

of the existing core competences in the respective sections. While TI continuously searches for new 

knowledge, TI also produces new knowledge, thereby enabling itself not to rely heavily on external 

sources of knowledge. Since TI can produce knowledge that benefits both itself and SMEs, TI is able to 

draw on resources internally. This ability to leverage internal knowledge portrays a lower dependency 

on knowledge partners in analogous knowledge areas in the R&D phases. 

 

TI also searches through industry sources to gather insights of market trends, needs and gaps. Here, 

TI does not utilize search depth. While knowledge of market and industry stakeholders are important, 

it does not require the same level of search depth. The required knowledge is easily accessible and 

requires less extensive competences to derive meaning from the source. However, some 

collaborations provide TI with ideas, as explained from an interviewee “We also get ideas and 

knowledge from firms as we share a lot in projects” (Interview 3, 2020). Hence, the search depth varies 

according to the search channel for TI. In the collaboration with firms, one employee describes it as 

“firms come to us with their specific knowledge on their products and technologies and then we 

combine that knowledge with the general knowledge that TI possess within the related area to create 

something new.” (Interview 3, 2020).  

 

Pooling together the findings from DBI and TI within search depth, several commonalities arise. It 

seems that both organisations search deeply for knowledge through external sources especially in 

academia, even though some of the brightest people in the respective fields work for them. This 

finding corroborates that the role of RTOs is to make science and research accessible and actionable 

for SMEs as a deep search strategy enables RTOs to uncover technological discoveries which can be 

converted into actionable tools or services for SMEs. Additionally, both DBI and TI are not searching 

deeply within industry stakeholders. This seems to be based on the notion that the knowledge 

acquired from these are less technical and with the purpose of performing pre-commercialisation 

activities and retrieve insights of the technological needs in the different industries. This has allowed 

the authors to derive the following proposition on search depth: RTOs search deeply through 

scientific and academic sources and less deeply from industry sources 
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To finalize the search section, a recap of the key findings within search breadth and depth is presented. 

DBI has gone through a change process and today both DBI and TI are proactive in searching for new 

knowledge. Both RTOs search for knowledge through different academia and industry channels. Less 

focus on the applicability and screening of new knowledge in DBI seems to create too many ideas 

which results in oversearch. In TI, we find a more structured approach and no signs of oversearch. In 

terms of how deeply the RTOs draw from these external sources, it is observed that both DBI and TI 

searches deeply within academia, as it is necessary to build capabilities to provide SMEs with the latest 

technologies. On the other hand, RTOs search less deeply from industry related knowledge sources. 

Here, the goal is to make sure they develop the capabilities that are relevant for the SMEs which does 

not require deep knowledge. Together, this thesis finds that RTOs have an open external search. 

Searching for and leveraging external sources is found to be a critical component for RTOs to fulfil 

their purpose of being a bridge between new technologies and the SMEs. To leverage the inputs 

derived from the external search strategy, the organisation needs to build AC in order to turn those 

inputs into value-adding elements, why this will be elaborated in the next paragraph. 
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Figure 7: External search findings 
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4.1.2 Absorptive Capacity 

AC is perceived as “a set of organisational routines and processes by which firms acquire, assimilate, 

transform, and exploit knowledge to produce a dynamic organisational capability” (Zahra & George, 

2002, pg. 186). The analysis on AC is structured using the distinction between PAC and RAC.  

4.1.2.1 Potential AC 

PAC allows the flexibility and freedom for firms to adapt and evolve in dynamic environments. 

Therefore, “potential capacity allows firms to sustain a competitive advantage even in a dynamic 

industry context.” (Zahra & George, 2002, pg. 185). PAC is path dependent, which means that past 

experiences are ingrained as organisational memory. The components of PAC are acquisition and 

assimilation of external inputs (Zahra & George, 2002).  

4.1.2.1.1 Acquisition 

Acquisition “refers to a firm's capability to identify and acquire externally generated knowledge that 

is critical to its operations.” (Zahra & George, 2002, pg. 189). Based on this definition, we identify 

acquisition as an extension to what Laursen & Salter (2006) refer to as the external search strategy. 

As such, the above section on external search strategy comprise the specific strategy of how RTOs 

search for external inputs, while this section integrates findings related to the internal capabilities, as 

they are the prerequisites for a firm's ability to perform external search and acquire external 

knowledge. In accessing the RTO’s internal capabilities, employees are an important factor. Thus, the 

RTOs hiring strategy is visited.  

 

This thesis finds that DBI easily detects new sources of knowledge. The two ways our data highlights 

this are the external search strategy and through the hiring strategy. The hiring strategy is based on 

the notion that DBI hires the smartest people in the realm of fire. However, this strategy has evolved 

to also hiring people from different backgrounds. As noted by an employee “We are now hiring people 

with more diversity" (Interview 1, 2020). Having a hiring strategy that implies employing the smartest 

people has in academia been correlated with a closed innovation approach (Chesbrough, 2003). 

However, DBI identifies the need for external inputs parallel with having very skilled employees. This 

is because the employees possess a deep, but not broad, knowledge. In order to strengthen the 

change process of DBI, it needs a greater diversity of skills in order to build the internal competences 

to strengthen the identification and acquisition of external inputs. This is the motivation for a greater 

diversity in the hiring strategy. While hiring a wider range of competences does not remove the 
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cultural and path dependent barriers, it is a tool that mitigates the organisational and cultural 

limitations and thus a step in a more open and proactive process.  

 

Advancing to the findings from TI, we find that strong internal competences in technological state-of-

the-art knowledge denotes a greater ability to internally produce knowledge. This aspect is related to 

the hiring strategy. TI hires the smartest people in the fields. As depicted by an employee, “Our 

strategy to obtain the latest knowledge is by hiring people with a high level of knowledge" (Interview 

3, 2020). This strategy implies that TI hires “young people with expertise in new growth areas or very 

experienced people” (Interview 3, 2020). TI strives to hire people that are able to identify and acquire 

knowledge, thus building the acquiring capacity needed to leverage external sources. TI is also 

investing directly into its AC by offering employees extended training to make sure they stay updated 

on new technologies and knowledge. TI, compared to DBI, has a diverse skill set and a larger resource 

base. This is found to impede an acquisition scheme that allows TI to leverage its hiring strategy to 

imply a larger internal knowledge- and idea generation, and a more efficient acquisition of external 

inputs. Overall, we see that TI has a less extensive but more structured and efficient acquisition 

strategy than DBI.  

4.1.2.1.2 Assimilation 

Assimilation “refers to the firm's routines and processes that allow it to analyse, process, interpret, 

and understand the information obtained from external sources” (Zahra & George, 2002, pg. 189). 

Assimilation concerns the process of understanding and grasping the input from the external sources 

and channels.  

 

In DBI, the routines are predominantly based on the autonomy of the employees and no systematised 

approach of assimilation is present. The ability to assimilate ideas is dependent on the employee that 

receives the idea “It is very person-specific and driven by the employees. Not something inherent in 

the organisation” (Interview 5, 2020). Since the search behaviour has slowly started to transcend fire 

to a broader focus, the abilities of the employees to analyse, interpret and understand the inputs are 

governed by points of improvement since no prior experience on the personal or organisational level 

are present. Seen from an organisational perspective DBI portrays strong capabilities to understand 

and interpret externally generated knowledge, since much of the input is related to the core 

competences of the organisation. However, several interviewees point to that it is up to the individuals 

to work case-by-case, to assimilate external knowledge. 
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Overall, DBI portrays informal social integration structures. Many of the processes that happen in DBI 

are informal and under the radar, e.g. at the coffee machine, why DBI seems to be governed by an 

assimilation process as being very person-specific. Furthermore, the authors find no signs of formal 

social integration structures. Generally, DBI portrays an unstructured assimilation process, leaving 

autonomy for the employees.  

 

Similar to that of DBI, TI are found to portray employee freedom in the process of how to interpret 

external inputs. As explained by an employee related to how she handles inputs, “it is very individual 

how the employees do” (Interview 3, 2020). The energy and the core competences of employees 

determine the process and the ability to assimilate a given idea. Seen from an organisational point of 

view, this process allows TI to analyse and interpret knowledge from external sources since a diversity 

in competences across the organisation enables a broad array of skills (Zahra & George, 2002; Laursen 

& Salter, 2002). Theory highlights that there is a need to have different areas of expertise within a firm 

to successfully import external technologies (Rocha, 1997). However, despite TI’s broad area of 

expertise, TI does not fully leverage this, as each center is focused on its own core competences and 

knowledge areas. A large organisation also means a long and time-consuming process of decision 

making. This gives rise to potential latency in the decisions of what ideas to work with going forward. 

Hence, an important prerequisite is the internal communication across the organisation, so knowledge 

and inputs are distributed through channels across the organisation.  

 

While TI portrays informal social integration structures, pointing to an organisational memory as a 

governing informal guidance for the assimilation, TI also portrays formal structures. An array of these 

count formal and repetitive meetings, quarterly status updates and formal revisits of ideas. 

Furthermore, having strict departmental boundaries and a concise and restrained opportunity span 

adds to more formal social integration structures. However, Both DBI and TI tend to give their 

employees a lot of autonomy, which allows freedom to operate for the employees. This means that 

the assimilation of ideas is person-specific and relies on who receives the idea, the energy and the 

time. This is governed by prior experience, where TI seems more prone to uphold a tight assimilation 

strategy so that ideas are only prioritised if they fall within the field that the given center operates. 

Lastly, whereas TI has a diverse skill set on an organisational level, DBI has a narrow set of 

competences. This allows better prerequisites for TI in interpreting and understanding external inputs 

than DBI. 
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Summarising PAC, both DBI and TI display a strong acquisition paradigm through hiring knowledgeable 

employees that are capable of searching and acquiring external knowledge independently. It is up to 

these employees to assimilate this knowledge and share it with the organisation, as both DBI and TI 

give their employees a high degree of autonomy. In DBI there is a high level of informal social 

integration of ideas and limited formal mechanisms. TI portrays both high formal and informal social 

integration. Since TI is a large and diversified organisation, TI should leverage external sources and 

build PAC efficiently, but TI rarely leverages this, as each department is concerned with its own core 

competences. 

 

This study finds that both RTOs have a high PAC, although TI’s PAC seems to be superior, both due to 

a diverse organisation and a better utilization of both forms of social integration. This allows for the 

following proposition: Hiring knowledgeable employees increase the PAC of RTOs, but a lack of 

formal social integration can decrease the RTO’s PAC. 

4.1.2.2 Realized AC 

While PAC deals with the initial meeting with the external source, RAC is concerned with the 

integration and utilization of those inputs. Hence, RAC “reflects the firm's capacity to leverage the 

knowledge that has been absorbed.” (Zahra & George, 2002, pg. 190). This means that RAC ”involves 

transforming and exploiting the assimilated knowledge by incorporating it into the firm's operations, 

thereby improving its performance.” (Zahra & George, 2002, pg. 191).  

4.1.2.2.1 Transformation 

Transformation is “a firm's capability to develop and refine the routines that facilitate combining 

existing knowledge and the newly acquired and assimilated knowledge. This is accomplished by adding 

or deleting knowledge or simply by interpreting the same knowledge in a different manner.” (Zahra & 

George, 2002, pg. 190). For RTOs, it is imperative to develop new schema or changes to existing 

processes in order to combine new and existing resources and to develop new products. 

 

While the DBI employees are autonomous, the refinement of transforming external inputs from an 

idea and into a more specific value-adding aspect is met with several issues. As depicted by an 

employee, “1 out of 10 ideas coming from outside might turn into projects. Sometimes it is senior staff 

killing ideas and sometimes it is just a lack of energy toward driving this idea to the next level" 

(Interview 1, 2020). The same employee states that “I present a good lead with interested partners, 

but the project is dead born, as the organisation is not there" (Interview 1, 2020). This is corroborated 
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by another employee stating that “we need an approach to how we structure ideas because otherwise 

we waste great talents.” (Interview 5, 2020). While formally, the employees have a high degree of 

freedom to pursue prosperous external ideas, the processes, routines and the internal communication 

and transformation channels that combine new and existing resources in DBI lack the necessary 

capabilities to transform the input into something that can be exploited. By leaving the transformation 

process to the individual, many potential inputs are not exploited. The problem is not solely that DBI 

gets too many ideas, but also that the routines and the AC of how to transform external inputs are not 

sufficiently developed. This finding is corroborated by all of the interviewees. In DBI, the data clearly 

indicates a lack of processes and routines to combine newly assimilated knowledge with already 

existing knowledge and thus, DBI portrays low capabilities in transformation. 

 

TI has developed strong routines of transforming external inputs. In combining new and existing 

competences, TI takes the specialized deep knowledge within science and research and combines it 

with the knowledge of private firms in consortia. Together, TI combines existing knowledge of 

technology with the knowledge of the applicability and market need by firms. Hence, TI transforms 

ideas in close collaboration with industry firms with market and product knowledge (Interview 3, 

2020). Also, TI often uses knowledge generated from one project as the basis of which new projects 

are developed (Interview 7, 2020). This means that new knowledge builds upon existing knowledge, 

indicating that TI focuses on building competences that relate to what it already knows. TI often sets 

up meetings internally where it coordinates projects and shares knowledge, which allows for new 

projects to follow in the footsteps of previous projects.  

 

The way TI processes external inputs are primarily that TI acquires and assimilates external inputs and 

then transforms the input into something that TI can develop and use for industry-stakeholders to 

commercialise. Here, TI might integrate inputs from one industry and apply these inputs in another 

industry. Or, TI might collaborate with universities, turning scientific inputs into outputs for industry 

stakeholders. However, TI experiences difficulties in going from overarching considerations to the 

practical implementation. As depicted by an employee, 2/3 of the ideas die relatively quickly 

(Interview 4, 2020). While this is considered as normal in the view of the interviewee, having 66% of 

the projects to fail seems to point to an improvement of either the scanning of what ideas to work 

with or an improvement of the transformation and exploitation process. 

 

Combining the findings from DBI and TI we find that the transformation process is handled differently. 

DBI suffers from an inefficient and unsystematic process and thus portrays weak transformation 
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capabilities, whereas TI portrays a more efficient and systematic transformation process, displaying 

strong transformation capabilities. Regressing from the transformation to the last step of the AC 

framework, exploitation is visited. 

4.1.2.2.2 Exploitation 

Whereas transformation dealt with a firm's capabilities to transform and change existing processes, 

“Exploitation capabilities take this a step further and convert knowledge into new products” (Zahra & 

George, 2002, pg. 195). Therefore, “Exploitation as an organisational capability is based on the 

routines that allow firms to refine, extend, and leverage existing competences or to create new ones” 

(Zahra & George, 2002, pg. 190). 

 

The abilities of DBI to leverage the talents and the knowledge pool of the organisation is underutilized. 

The reasons for this are found in the business- and processual issues which pose an immediate 

challenge for the innovativeness and the creation of new products and services. Since the leveraging 

of external inputs are important endeavours for firms, it is a prevailing process of RTOs, since RTOs to 

a large extent live by creating and extending competences. Hence, both leveraging existing 

competences and building new ones are some of the most important aspects of DBI, and while DBI 

has improved a lot in this aspect, the change process of DBI currently implies a disturbance in the 

processes, capabilities and competences of exploitation. Since leveraging new and existing 

competences convey the ability to develop new products, we find that DBI shows limited capabilities 

in exploitation.  

 

TI exhibits strong capabilities in leveraging existing competences. Each center leverages what it is good 

at by using competences within R&D to provide SMEs with knowledge and technology for them to 

commercialise. TI often considers other technologies and projects before starting new projects to be 

sure that it can leverage existing knowledge inherent in the centers. TI displays an awareness of the 

core competences and is focused on being primarily within the early-stages of product development. 

With a focus on early stage technologies, TI displays strong R&D and project management capabilities. 

“We are good at writing funding applications, it is our DNA, not commercial thinking.” (Interview 4, 

2020). This quote states that TI lacks a commercial mindset, indicating a lack of business and 

commercialisation capabilities to convert knowledge into products. TI tends to prioritise larger 

projects as this is where it learns more. “If we work commercially it is small projects, so the customer 

gets what they want and not more than that and we don’t develop as much. It is easier to develop and 

dive deeply in the literature in a 3-year project supported with 3 mil DKK.” (Interview 4, 2020). In these 

large projects, TI relies on the commitment of stakeholders and the ability to obtain public funding. In 
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projects where TI cannot find a partner, it chooses to develop and bring it to market exclusively. “As 

long as we don’t see a great fit/potential partner, we will provide the service.” (Interview 3, 2020). In 

these cases, TI rarely leverages external inputs as part of the process to develop a service. In the cases 

described by our interviewees where TI commercialised something itself TI handled the projects 

internally. In these projects the employees state that the projects were successful, and they managed 

to build, develop and market new services quickly. This suggests that even though TI might be good at 

exploiting existing competences TI does it very occasionally. Furthermore, TI lacks the abilities to 

exploit new competences into new products.  

 

Visiting the overall findings of RAC, the authors find that DBI portrays an unstructured transformation 

process and needs a more structured approach for transforming ideas. DBI portrays a willingness but 

a lack of abilities to create new competences, the exploitation of existing competences is inhibited by 

inefficient processes, and DBI lacks competences in turning knowledge and technologies into 

products. Overall, DBI portrays improvement areas in the RAC, especially in the capacities not directly 

related to fire and security. TI displays a structured approach of transforming external ideas by 

creating consortia, and TI generally uses structured processes in order to combine new and existing 

resources. TI seems to apply a concise strategy of focusing on the core and existing competences of 

writing funding applications, R&D and project management in early-stage technologies and projects. 

This attitude of refraining from commercialisation naturally inhibits a lack of business and 

commercialisation capabilities. However, when forced to commercialise projects internally it shows 

signs of exploitation capabilities. Regardless, TI seems not to leverage this very often, and given it 

refrains from developing products for both internal and external commercialisation, we develop the 

following proposition: RTOs lack competences in commercialising products and services 
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Figure 8: Absorptive Capacity findings 
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4.1.3 Findings and link to inbound OI 

To address the first part of our inbound sub-question regarding how RTOs acquire, search for, and 

onboard external knowledge the above analysis of external search strategy and AC present the 

following findings. DBI and TI search and acquire knowledge from many different sources but only 

draw deeply from academic sources. This broad search strategy leads to oversearch in DBI as no search 

strategy is present and the opportunity span for relevant ideas is much greater in DBI. The ability of 

DBI and TI to absorb and leverage external knowledge is explored by examining their PAC and RAC. 

DBI portrays problems in both PAC and RAC, with inefficiency and unsystematic processes as the 

governing improvement areas. TI displays a higher PAC through formal social integration and greater 

diversity, but a lower RAC as it lacks commercial capabilities in turning projects into products and 

services. This limits the AC of TI, as PAC and RAC need to co-exist. 

 

Therefore, while the above findings all relate to the theoretical paths that allow us to address inbound 

OI, these do not directly convey the findings of inbound OI in RTOs. Here, we find that RTOs do not 

use tools such as licensing or purchasing of knowledge that is developed externally. Rather, RTOs 

onboard knowledge in order to develop specific products and services themselves for either internal 

or external commercialisation. However, we find indications that DBI has had some experience with 

specific inbound OI approaches such as working with NASA and ESA on trying to implement some of 

their patents in an analogous market as the one DBI represents. This, however, is fragmented and not 

a specific strategy. We find no similar examples from TI. The external search strategy and the AC of 

DBI seem to point to that while DBI wants to leverage inbound OI, it displays several areas in which 

DBI ought to improve before effectively being able to leverage inbound OI. As with TI, leveraging 

inbound OI is not really emphasised as something that is attended to. This is primarily due to the fact 

that TI possesses diverse knowledge, and many ideas come from TI. Overall, the RTOs does not 

leverage inbound OI, but DBI shows several activities of wanting to penetrate organisational 

boundaries but seems not to know how to. 
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4.2 Outbound OI 
Outbound OI is the idea of knowledge flowing from the organisation and out, and it is also referred to 

as an inside-out perspective. This outflow of knowledge can happen through the entire innovation 

process. While it might be a residual technology developed in the early stages of product development 

that the firm does not have a strategic use for, it might also be an end product that can be merged 

with another firm's technology to open a new market. This section will analyse how RTOs can leverage 

outbound OI to improve its innovation process, and in doing so, this thesis applies the concept of EKE 

(E.g. Chesbrough, 2003). This thesis will elucidate four key areas that firms must consider building a 

successful EKE program, namely 1) Strategy 2) Process 3) Organisation and 4) Culture. 

4.2.1 Strategy 

With EKE it is the deliberate strategy of a firm to externally commercialize technologies or ideas. This 

strategy of not exclusively handling the commercialization process is at the core of RTOs and aligned 

with their role as an intermediary between research and SMEs. However, it is important to consider 

that RTOs are not public entities, and they need to develop a business model that allows them to have 

organic growth. This underlines the importance of having a strategy that can help RTOs take the right 

keep-sell decision, which is the strategic decision that management needs to balance in EKE. Without 

a strategy, RTOs have no guidance in taking the right decisions. One thing RTOs should be aware of is 

that they should not make these keep-sell decisions on an individual level for the product or service. 

Instead, they must consider both existing technologies and the future development of technologies 

both internally and externally before starting new projects.  

  

We find that DBI does not have a strategy of deliberately developing ideas and technologies to be 

externally commercialised. Furthermore, DBI rarely identifies potential knowledge customers with the 

aim of them commercialising an innovation developed from DBI. When asked if DBI has a strategy for 

how to handle ideas, an employee replied "No, not to my knowledge, but I actually think it is a really 

good idea" (Interview 6, 2020). Often, DBI commercialises its innovations and projects itself. However, 

when examining the reasoning behind, an employee answered, “It has something to do with our pride 

I think” (Interview 5, 2020). While the authors assume that other considerations have been taken, the 

example illustrates that there is not a specific strategy or outline for when or how to keep or sell. 

Additionally, DBI does not use either licensing, spin-offs or joint ventures “In my 20 years at DBI I can 

think of three patents” (Interview 1, 2020). He explains that DBI has not had anyone with the 

knowledge, energy or interests in this aspect and that it does not fit into the culture of DBI. 
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When determining what to externally commercialise, it is imperative to scan the landscape for 

external projects and technologies so that DBI does not develop something that already exists. 

Therefore, DBI looks into the market for technologies. This is mainly because it is obligated to make 

sure that it does not start projects for which there already exist firms or technologies. In one case, 

“We could improve how to model on fires. But some companies accused DBI of competing with it, and 

if there is any doubt, DBI backs out.” (Interview 1, 2020). Another reason is that it has a large network, 

experience and strong capabilities in this area. It must be in the frontline of technological development 

to make sure it stays up to date. As elucidated by an employee, “We need to have an eye on what 

competences we actually have, and what we need” (Interview 1, 2020). 

 

In addition to examining the external environment, it is important to consider what internal 

technologies are available. From examining how DBI coordinates ideas and projects internally, the 

authors find that there is very little coordination. DBI has no knowledge systems or an “idea box” 

where employees can share its ideas and provide input to others, nor does it have a strategy for 

handling internal ideas. One employee said "We don't have a strategy, and we don't really do much. 

A lot of ideas suffer “the strangling death” by the management." (Interview 5, 2020). Instead, it is 

beneficial for employees to go with their ideas under the radar. An employee stated that “DBI cannot 

have an idea box, you can have that in large firms where the management style is top-down. In DBI, it 

is all about the people, it is whether you can get your colleagues in on the idea and build the idea 

under the radar” (Interview 5, 2020). An example of this was when an employee got an idea for a 

product that DBI could develop. Initially it was intended for a specific customer segment but as the 

knowledge about the project got spread inside DBI through informal channels new ideas and features 

started to be added to the product from other employees in the organisation. “Before it was finished, 

it became more and more complicated because the scientists learned about it, and then much more 

novel ideas arose, resulting in the project changing its scope. It has never been at a client’s place as 

intended.” (Interview 5, 2020). This situation shows that the process of sharing inputs and ideas is 

unsystematic. Often, it is through small talk at the coffee machines that such ideas mature and 

develop. This ambiguity in internal diffusion and under the radar attitude implies that it is difficult for 

DBI to coordinate and plan projects internally. This hinders the information for strategic planning and 

contributes negatively to the ability to take the correct keep-sell decisions.  
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TI portrays a deliberate strategy for engaging in EKE. TI states that as a rule of thumb it does not wish 

to commercialise its projects and technologies exclusively. This position is underlined by several 

employees "We are facilitators to develop something new and we get our costs covered. When it is 

developed it should live on in the SMEs. I don't see this as part of our business" (Interview 4, 2020). 

Others explain "It is easier to distinguish between the roles - we are part of the research and 

development and then the firm can commercialize it" (Interview 7, 2020). With this strategy, TI 

adheres to take the sell decision in most situations. However, in some cases, it chooses to 

commercialise products and services itself, but in these situations, it is only because it is unable to find 

a commercial partner and it sees a need for the particular service or technology. As explained by an 

employee, TI took a keep decision when it developed a service and commercialized it exclusively. The 

decision to do so was based on ”the perspective that we could not really see who a relevant partner 

could be or identify someone who already did something similar, as the service was very specialized. 

In this case, no one was willing to run with it. Thus, we did it because we saw the need.” (Interview 3, 

2020).  

 

TI’s overall strategy to engage in EKE is best described by the quote “We would make sure that our 

business can run, as we are not government-owned. At the same time, we are not all private and need 

to generate large returns to shareholders. Thus, we would try to give away ideas in terms of projects 

where we are on board and could sell consulting hours.” (Interview 3, 2020). The strategy is not an 

official strategy by management, but rather “it is more history that shows that this is how we operate.” 

(Interview 4, 2020). The interviewees refer to it as the DNA and explain that the DNA is to generate 

knowledge and disseminate it (Interview 3, 2020). Therefore, TI does not use patenting. This is 

explained as “It is very seldom we patent our internal ideas, because we would much rather see this 

knowledge being disseminated broad and across industries. Thus, our business model is not based on 

generating patents” (Interview 3, 2020). Neither do TI create spin-offs “we don't do spinoffs and in my 

center we don't have revenue from royalties or patents" (Interview 4, 2020). As long as TI gets its costs 

covered during the process, they are pleased with it “Since we do not want to own patents etc., we 

ask the private partners to cover the rest of expenses” (Interview 4, 2020). In such a situation, the 

commercial partner pays for the costs that exceed the public finding that many projects receive. 

However, this is not profit-making for TI.  Regarding the awareness of external technologies, TI is, like 

DBI, very conscious about what moves at the forefront of technological development. It is very 

engaged with the universities and the Danish research environment. TI also needs to be aware of 

current competition and technologies, as it cannot compete with private firms if it has received public 

funding “If we are in a grey zone, we would usually not do the innovation” (Interview 4, 2020). 
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As depicted by an employee related to the notion of handling ideas and technology, “We are not top-

down managed with any kind of knowledge management system, so it is very individual how the 

centers handle it” (Interview 3, 2020). All interviewees from TI explained that they have some sort of 

register where they store ideas and projects. “We have a register that we revisit a couple of times 

during the year and evaluate if the ideas could be reopened. Sometimes we ask the firms where they 

stand on these projects if something has changed etc.” (Interview 4, 2020). One of the interviewees’ 

centers was even more structured "in the past few years we have focused on a cluster model, where 

new projects try to build upon current or past projects and technologies. Thus, new projects should 

be linked to what we already can" (Interview 7, 2020). TI leverages internal technologies in its strategic 

planning of projects, providing additional support for taking keep-sell decisions.  

 

Comparing the findings from TI and DBI, TI has a more deliberate strategy for engaging in outward 

knowledge transfer as it does not wish to commercialise new products and services unless no other 

partner can be identified. DBI does not engage in EKE and the decision to keep or sell a technology is 

often project-specific, and it is more likely to commercialise technologies internally. Neither of the 

two RTOs utilizes traditional strategies such as licensing, spin-off or joint venture, as it is outside of 

their competences. Given their strong networks and need for staying at the forefront of technological 

development, both consider external technologies available before starting new projects. Internally in 

DBI, ideas are kept under the radar and are being built up through informal meetings before they are 

matured into projects. This highlights the need for examining the process and organisation. TI shows 

a structure in managing ideas, knowledge and technologies through “idea boxes” and formal 

communication. TI further seems to consider other internal projects and competences before 

embarking new projects, thereby enhancing the information available for taking keep or sell decisions. 

These findings allow the authors to derive the following proposition: Large RTOs have a clear strategy 

for taking keep-or-sell decisions and usually chooses to sell, whereas small RTOs do not have a clear 

strategy, but often chooses to keep. 
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Figure 9: Strategy findings 
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4.2.2 Process 

Prior empirical research suggests that for firms to successfully manage knowledge transactions it 

requires a process for efficiently and effectively leveraging the benefits of outward technology transfer 

(Lichtenthaler, 2005). In this thesis, the authors adhere to the process derived by Ulrich Lichtenthaler 

(2005), where he subsumes the existing literature by Escher (2003) and Mittag (1985). This five-

stepped process is an example of how firms could structure a process for EKE activities. This process 

has a dual purpose for this analysis. First, it can be used as a framework based on which the process 

of handling ideas, knowledge and technology in an outward transfer is researched. Second, it can 

provide a systematic approach and guidance for how RTOs can structure a process for developing 

ideas and knowledge to externally commercialise. In doing so, this section uncovers what RTOs are 

doing, where they differ, and what they are missing to leverage the benefits of a systematic process. 

4.2.2.1 Pre-commercialization activities  

As defined by Kutvonen (2010), pre-commercialisation activities are “activities aiming towards the 

successful commercialization of a technology or knowledge asset, either internally or externally, that 

are performed prior to the actual active commercialization phase” (Kutvonen, 2011). Pre-

commercialisation activities are performed before contact with actual clients, where the responsibility 

of the activities still lies at the developer and creator of the technology, e.g. preliminary studies on 

technological viability (Kutvonen, 2011). We find that DBI often touches base with industrial 

stakeholders. As an example, DBI highlights that while it has previously been inside-out, it has become 

more knowledgeable about the market and industry. “Now we are closer to the clients” (Interview 5, 

2020). From our empirical findings there is a tendency that projects that are closer to clients often are 

more successful. An employee states “With the mobile furnace, we talked to several contacts in the 

industry. Generally, we do this a lot due to a large network." (Interview 5, 2020). This is further 

emphasized by the same employee stating that the development of this project changed its goal due 

to insights gathered from pre-commercialisation activities (Interview 5, 2020). Generally, the 

employees with large networks test ideas in these networks. Overall, DBI performs pre-

commercialisation activities focusing on the viability of projects and ideas prior to commercialisation 

 

In TI we find that the projects that have been most successful all have the common denominator of 

having had pre-commercialisation activities. An employee says that “It has provided the most value 

that we found an external partner to test the technology with" (Interview 7, 2020). Therefore, TI also 

engages in steps prior to commercialisation that focus on testing the technology in a smaller setting, 

either through personal contacts or trials with the knowledge customer.  
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4.2.2.2 Planning  

The planning phase concerns actual planning tasks includes both continuous and discontinuous 

planning and can be on both a single and multiple project level (Lichtenthaler, 2005). Visiting DBI, the 

authors find that planning varies a lot. The interviewees all state that the actual planning varies from 

employee to employee and from project to project. As explained by an employee when asked about 

the planning of projects and the consistency hereof “I am not consistent in anything. When you believe 

in change, you never do it the same way twice" (Interview 5, 2020). However, another employee 

mentioned that defining objectives and planning the process steps are carried out at the beginning of 

projects where multiple partners is part of the project (Interview 6, 2020). In purely internal 

development projects, neither a specific continuous or discontinuous planning process is present, and 

it is not always certain that planning the objectives formally happens in the beginning, if at all. Rather, 

the planning of projects is employee dependent, and employees rarely look to the external 

commercialisation of ideas.  

 

TI seems to portray a more structured approach. The initial planning phase of TI seems to arise from 

internal ideas. These can be based on an employee getting an innovative idea, or it can stem from 

another project giving rise to new development ideas (Interview 3, 2020). The planning phase usually 

starts with a one-pager that sums up the idea and the objectives (Interview 4, 2020). If it is deemed 

interesting, the next step is to look at the overall project and then break it down into smaller parts. 

Here, TI wants to see if it provides any value for the industry stakeholders (Interview 4, 2020). This 

step is what is described as the pre-commercialisation phase. Overall, TI portrays a structured planning 

phase where objectives are defined as the first step of the project.  

4.2.2.3 Identification of potential partners across all possible projects  

Regressing from the planning to the identification of partners. One of the most prevalent challenges 

for practitioners of EKE is the identification of potential knowledge customers, and it is especially 

prevalent when firms proactively engage in EKE (Lichtenthaler, 2005). Firms need to search for 

problems that their particular knowledge or technology can be a solution to. This is particularly 

difficult because the useful applications of the firm's knowledge or technologies might be in analogous 

markets and/or different contexts than the firm's existing business.  

 

In DBI we find that there is no specific way of identifying potential knowledge partners. As described 

by an employee “It is very random who and when new partners are identified, we don't pull a list of 

top companies and then call each of them.” (Interview 1, 2020). This quote highlights the process of 
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partner identification as unsystematic. The lack of a specific process leads to disagreements. As 

explained by an employee of DBI “We had disagreements internally on how to approach partners" 

(Interview 6, 2020). This was related to when who and how to approach a partner. Here, the 

disagreement was related to the openness of the approach, and the thought of the potential partner 

stealing the idea. However, DBI does not disregard the importance of partner identification, "It is 

important to find the right customers for who the technology creates value because other segments 

can kill the idea" (Interview 5, 2020). A specific example of this is a project where DBI was trying to 

develop a new method for how to calculate fires. DBI went to the biggest clients and asked them what 

they thought of this. DBI found it to be a ridiculous idea, since there was no reason to calculate and 

model on fire behaviour of products - “we can just test it in the furnaces” (Interview 5, 2020). However, 

talking to the smaller clients with fewer resources, DBI found that they loved the idea, and that there 

were knowledge partners and a market for it. As explained by the employee “The trick is to find the 

clients that can see the value of the service.” (Interview 5, 2020). This example shows that DBI 

consciously assesses the specific choice and consequence of identifying partners.  

 

In TI, the identification happens through a process of consortia thinking and by means of public 

funding. TI proactively looks for collaborations with industry stakeholders across an industry in order 

to ensure that all parties are involved in the process. An example of this process is explained through 

a publicly funded project striving to ensure the quality of bathing water since it is frequently found to 

be polluted. The idea was to make a sensor platform as a measurement method to control the 

effluent. This was done with a specific water treatment plant in Denmark, where TI wanted to solve a 

problem for them. In this case, TI got an idea “We wanted to figure out if we could make something 

smarter. A colleague of mine had a cool idea on building a smarter and cheaper sensor. We talked to 

the supplier of chemicals, and they really liked the idea, especially to automate the process.” 

(Interview 7, 2020). This example explains the general process of TI, which is that TI develops ideas, 

and then proactively searches the market for knowledge customers.  

4.2.2.4 Negotiation of the collaboration agreement  

The considerations of the juridical and collaboration aspect act as an important notion for managers. 

This step can pose several problems for firms, e.g. how to compensate the knowledge receiver. We 

find a degree of inexperience and lack of competences for DBI. DBI has little to no experience in 

collaboration agreements based on an idea advancing from DB, which also hinder the utilisation 

hereof. It is typically difficult for firms to enter new services and activities if little to no prior experience 

is inherent in the organisation or by the employees.  
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TI has experience in external commercialisation and the negotiation of collaboration agreements. 

However, none of the theoretically highlighted problems and concerns with collaboration agreements 

seems to be a problem for TI. TI sees itself as a facilitator and focuses only on getting its costs covered. 

When something is developed, it should live on in private firms. TI sees commercialisation as 

something outside of its role, and “I will be super happy if we make a product with a partner firm and 

they have success with this and that we have been a part of that story” (Interview 4, 2020). In publicly 

funded projects, RTOs are obliged to partake in the patent of the developed idea, even though it is 

not something that TI is interested in. “For funded projects, we are forced to have rights in new patents 

but then we will write into it that they can buy the right from us.” (Interview 4, 2020). These insights 

all point to that the negotiation of collaboration agreements are vastly different for TI than what 

theory states. TI seems more concerned with getting ideas out than economically benefiting from 

these ideas.  

4.2.2.5 Realization of the knowledge transfer  

The realization of knowledge transfer concerns the activity of transferring knowledge from the 

knowledge supplier to the knowledge customer. Assuming that the firm finds a potential knowledge 

customer, the firm must be able to transfer it to the receiving organisation. This can pose as a 

challenge, since knowledge is often tacit and ambiguous. With knowledge as an interchangeable asset, 

an interconnected world and an increase in technological transactions, knowledge itself has become 

an economic good, giving rise to a variety of opportunities and challenges (Kutvonen, 2011). 

 

In this study we find no examples of DBI transferring ideas for others to commercialise. The small 

empirical data thus makes it difficult for us to comment on the general realization of the knowledge 

transfer scheme of DBI. This suggests that DBI are inexperienced in the transfer of knowledge for 

external commercialisation.  

 

For TI, we find that the transfer is often of a tangible nature. This means that the cases have been 

mature ideas, typically in the form of a specific technology that has been developed from TI, which an 

industry stakeholder ought to commercialise. An employee of TI experienced problems related to a 

more tacit nature of knowledge transfer “Across the value chain there is a language barrier regarding 

what we are talking about” (Interview 3, 2020). Here, it is predominantly the difference in the level of 

knowledge that is the issue in transferring knowledge from TI to the knowledge customer. Since TI has 

developed the solution and it possesses the knowledge, TI has to drive the product development 
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forward. The knowledge customer does not have the competences nor the experience. This points to 

an issue in the knowledge transfer in the sense that TI expected the client to drive the project forward, 

but the transfer of knowledge seems to have proved unsuccessful. As such, TI sees itself as forced to 

drive it forward itself, but still with the client as the firm that does the commercialisation. While TI 

engages in a more deliberate strategy than DBI, the process of transferring knowledge seems to 

depend on the level of prior knowledge of the client. TI is experienced in the outward technology 

transfer, even though it is only 40-50% (Interview 3, 2020) of the projects that are directly applied by 

the private firms after the project. Whether the remaining projects fail during the development, the 

technology transfer, or in the implementation is unclear.  

4.2.2.6 Control  

The last step of the EKE process is the control phase. This phase “refers to the control of the knowledge 

transaction in order to initiate learning effects and increase a firm’s future performance in external 

knowledge commercialization.” (Lichtenthaler, 2005, pg. 243). For DBI, a dynamic but also 

unsystematic structure and process imply that the control mechanisms are likely to be a potential 

problem if it chooses to engage in EKE in the future. This is cornered by a lack of empirical evidence in 

this aspect of the process.  

 

While the above processual steps seem to corroborate the process that TI has applied, TI portrays a 

lack of control. While the majority of the projects that TI engages in are publicly funded, typically, 

resources are not allocated to pay for the control phase. Hence, when the project is finished and the 

solution is developed and transferred the engagement and dedication from TI stops. This is explained 

by an employee. She says “when an end report has been written, the role of TI stops, since we are out 

of time and money. TI has many other projects to do and partners are often too busy to follow up” 

(Interview 7, 2020). Often, the goal of the projects is not to commercialise a new service but to prove 

the technology works. This means that sometimes TI moves on when the project ends. Often, this 

happens even before the technology is actually matured into a product or service. "We have seen 

projects that are completed but never take the next step to become a service" (Interview 7, 2020). If 

the client pays for further development, TI continues to control and improve the solution, but if not, 

the engagement ends. 

 

Summarising the processes of DBI and TI related to the EKE process, DBI and TI display large 

differences. In pre-commercialisation activities, DBI focuses on the viability of projects and ideas prior 

to commercialisation. However, DBI uses neither continuous nor discontinuous planning. It is not 
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certain that planning objectives happen in the beginning, if at all. Rather, the planning of projects is 

employee dependent, and employees rarely look to the external commercialisation of ideas. When 

looking for partners DBI is unsystematic, but it displays an awareness of the importance of identifying 

the right partners. However, since DBI do not engage in any external commercialisation activities in 

our sample, we refrain from concluding on their negotiation, realization and control abilities, but 

instead, highlight that these are important in order to succeed with leveraging EKE. 

 

Visiting TI, it portrays steps prior to commercialisation that focus on testing the technology in a smaller 

setting, either through personal contacts or trials with the knowledge customer. TI portrays a planning 

phase that is very structured. The planning phase usually starts with a one-pager that sums up the 

idea and the objectives (Interview 4, 2020). TI identifies external commercialisation partners 

proactively, searching for commercialisation partners in the industry. Here, the entire process is very 

collaborative, which is a consequence of public funding since this ensures all stakeholders of the 

process to be able to afford and benefit from this process. For TI, collaboration negotiations are 

handled differently than what the theory suggests. TI seems more concerned with getting ideas out 

than economically benefiting from these ideas. Due to the high level of knowledge inherent in TI, it 

experiences challenges as language barriers in the realization of the knowledge transfers, which 

highlight the dependency on the AC of the receiving organisations to understand the technology. The 

findings suggest TI also has challenges in the control phase as it is often limited by public funding. 

Unless projects receive further funding to market and mature the technology, TI moves on to one of 

its other projects. 

 

Overall, we find that since the proposed process is iterative the authors to find that TI, to some extent, 

follows the process. The section of process allows the authors to find that: Large RTOs follow the EKE 

process, but they have difficulties in the knowledge transfer and control steps. 
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Figure 10: Process findings
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4.2.3 Organisation 

This section will dive into the topic of organisation. We will visit how to organize for EKE. Thus, this 

section examines how RTOs align corporate and business units, how RTOs are organised, and whether 

the RTOs lack any organisational capabilities as well as which employees work with different projects.  

 

In DBI, the organisation is decentralised. This is described as “DBI is very decentralized with many 

processes being bottom-up” (Interview 5, 2020). Another employee supported this by saying “I don’t 

think DBI is managed top-down” (Interview 1, 2020). DBI is, due to its size, specialised. This makes it 

easier to align the different departments and management. DBI is also foregoing a change process and 

in this process, the centralization is increasing “we are in a transition period where C-level will start 

reviewing business cases and take decisions that will have consequences for the projects, pulling 

towards a top-down management style" (Interview 1, 2020). This change can even the balance and 

make sure that DBI will sustain an aligned corporate and business unit level.  

 

Despite an alignment of the balance between the departments and management, the organisation 

lacks structure. “The structure in DBI is lacking” was repeated or supported by all interviewees. One 

elaborated that “Management presented the craziest organisational chart that I have ever seen.” 

(Interview 1, 2020), underlining the need for more formal processes. One interviewee explained that 

if he needed something or if something was not right, he would go directly to the CEO, highlighting 

how big a role the individual people play, and how chain of command does not seem to count for all 

employees. Right now, very little seems to be coordinated internally. This is something that DBI is 

aware of. When asking an employee what he wanted to change in DBI he explained “We should build 

core project teams and not have just one project manager that delegate work, we should also do this 

on an organisational level" (Interview 1, 2020). Hence, the employee accentuates that projects are not 

structured, and coordination should happen on a corporate level to improve internal collaborations 

and strengthen the business-level operations.  

 

EKE requires a diverse skill-set and internal coordination between several organisational layers. In DBI, 

the people engaged in projects are dependent on their personal interest and energy levels. Employees 

are encouraged to go under the radar with their ideas for as long as possible and get the right people 

on board - a process that is highly informal. "I have certain people that I involve in my ideas and if I 

get them on board, the project can take off" (Interview 1, 2020), suggesting that project teams are not 

based on the competences needed for the specific projects but on personal relationships. This might 

imply not getting the right competences on board which can harm the team's ability to develop the 
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project. DBI has lacked people with a commercial background but are starting to incorporate these. A 

department in DBI called Advanced Service is in the front of this change. Its commercial mindset and 

structure need to be broadened to the rest of the organisation to overcome the lack of structure and 

commercial mindset (Interview 5, 2020 & Interview 1, 2020).  

 

TI, on the other hand, is a very diversified organisation. In all interviews with employees from TI they 

start out by emphasizing that on some of the questions they can only answer for how they do it in 

their section or center “There is a huge difference in how we work across the institute” (Interview 4, 

2020). The size and nature of TI result in a decentralized structure, giving the different centers in TI lot 

of autonomy. “Our centers are very independent, they are not top down driven” (Interview 3, 2020). 

Being decentralised requires efficient communication and cross-departmental relationship in order to 

leverage the various resources internally. Since TI largely depends on internal resources, it is more 

inclined to draw on the skills from other centers than to search externally, the authors assume that 

the internal communication and collaboration between centers are relatively well functioning, even 

though this study has limited data within this area. 

 

Due to the decentralization and autonomy, TI does not have a corporate division overseeing its pooled 

projects. One employee describes “we don't have a knowledge management system" (Interview 3, 

2020). Instead, TI has a project focused organisation. TI often refers to the projects as consortia in 

which it includes external partners and relevant internal employees “We use consortia and it is 

important for us to collaborate with others on new ideas." (Interview 3, 2020). TI has much emphasis 

on including external partners, as it is TI’s strategy that partners should do the commercialisation. 

Since TI for a long time has focused on developing ideas primarily through funded projects it lacks the 

capabilities within commercialisation (Interview 4, 2020). Further, as depicted by a project manager 

“Our employees are not very commercially oriented" (Interview 7, 2020). This is corroborated by 

another employee saying that “In my center we are not able to be agile enough to have success with 

commercialization" (Interview 4, 2020), highlighting that TI has the potential to improve its 

organisational capabilities by adopting a more commercial mindset. 

 

Overall, this study finds that the decision-making in RTOs to a large extent are decentralized to the 

sections rather than centered at the top management. As such, different sections might display very 

different behaviour. Furthermore, we find that both DBI and TI have a project organisation with no 

specific corporate functions that align internal projects. We find that RTOs lack commercial capabilities 

which then allows us to derive the following proposition: RTOs are decentralised and lack 

organisational capabilities in commercialisation 
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Figure 11: Organisational findings 
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4.2.4 Culture 

Advancing from the formal to the informal organisational structures, culture is visited. Since DBI is a 

bottom-up managed firm we find that the power of the management to force things through are 

limited if the employees do not condone the change. This is exemplified by an employee that says 

“You cannot press something through from the directors. It is easier to create a coalition or yell 

something through bottom-up. Strong personalities can push things through” (Interview 1, 2020). This 

is also addressed by another employee. He has worked at an international private firm previously and 

uses the employment there as an example. He portrays that “when management at my previous job 

yelled get up from the holes, everyone did it. In DBI, when management yells get up from the holes, 

you look around and see that very few actually did it." (Interview 5, 2020). Both employees agree that 

management has little direct power. This, however, does not mean that management sits back and 

let the employee dictate. Rather, management develops a strategy that sets the overall direction by 

limiting the time and resources that employees can spend on projects. The employees and middle 

managers then use means and methodologies that they deem most appropriate to follow that 

strategy.  

 

One of the hindrances of leveraging EKE for DBI is found in the NSH syndrome. For DBI, it is plausible 

to state that if an innovation is not commercialised within the boundaries of DBI, the energy very 

rarely allows the given idea to be externally commercialised. This is explained by an employee when 

asked why DBI developed and commercialised a specific product itself “It has something to do with 

our pride I think” (Interview 5, 2020). Here, DBI chose to develop and commercialise the product itself, 

primarily based on the idea that DBI wanted to, and that the energy of the employees was skewed to 

an internal commercialisation process. Another hindrance is that trust is a component in the 

collaboration between parties in EKE. As depicted by an employee "I have not seen methods for 

working with exchanging ideas and knowledge externally that do not have trust between the parties'' 

(Interview 1, 2020). Since trust is person-specific rather than organisational specific, trusting each 

other in the realm of RTOs and SMEs act as another informal prerequisite for leveraging and 

dissemination of ideas and knowledge across the realm of SMEs and RTOs.  

 

Advancing to the influence of size and bureaucracy of organisations an employee of DBI finds that the 

size of the RTO is a factor in the cultural informalities. “With size comes culture and with size comes 

more rigid culture" (Interview 1, 2020). Compared with TI, he says that "TI is so big and that fosters 

the culture to not look externally" (Interview 1, 2020) while also implying that "it is much easier for 

DBI to collaborate with them than for them to collaborate with DBI, and by them, I refer to the big 
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RTOs" (Interview 1, 2020). The comparison with other RTOs is ended by the same employee stating 

that DBI is more flexible and adaptable as an organisation than larger RTOs. DBI is forced and capable 

of listening, whereas TI is able to dictate (Interview 1, 2020). Overall, we find that DBI does not have 

a culture toward EKE sharing. 

 

Advancing to the findings from TI and the important balance of a non-profit and a commercial mindset, 

an employee of TI finds that “Our culture prevents a commercial mindset" (Interview 4, 2020), which 

in turn relates to that "It is the people we are and what we have been used to doing" (Interview 4, 

2020). This is addressed on a similar note by "We are non-profit and are not sent here to generate 

profit for shareholders" (Interview 4, 2020). This cultural mindset, driven by path dependency, 

"inhibits our commercial thinking" (Interview 4, 2020). Therefore, TI "would rather see firms 

commercialize the technologies that we have helped" (Interview 4, 2020). These findings corroborate 

the notion that TI is focused on its role as an RTO in its endeavours and freedom to operate. Hence, 

the informal structures, operations and activities and the overall culture all seem to be influenced by 

past experiences and path dependency of the role that TI has had for decades, namely a strong focus 

on a non-profit mindset rather than a focus on organic growth and commercial aspects. The above 

points to that TI portray a culture toward EKE sharing. However, whether the sharing of ideas and 

knowledge is a deliberate strategy or simply a natural consequence of the path dependency and the 

organisational and cultural offset is unclear.  

 

Overall, we find that DBI does not have a culture toward EKE and suffers from the NSH syndrome, 

while TI portrays a culture that can facilitate an EKE process and strategy. Both organisations are 

influenced by path dependency even though the consequences thereof are different. TI focuses on its 

role as an RTO, whereas DBI does not mention this as something that influences the daily operations. 

Overall, the culture of DBI and TI are vastly different. This allows the authors to derive the following 

proposition: The less experience RTOs have in external knowledge sharing, the more NSH and trust 

issues they experience 
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Figure 12: Culture findings 
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4.2.5 Findings and link to outbound OI 

The analysis of EKE has allowed us to address the first part of the outbound sub-question regarding 

how RTOs commercialise internal ideas, knowledge and technology. The answers are summarised 

below. 

 

We find that DBI commercialises internal ideas, knowledge and technology through an internal 

trajectory, and It shows no signs of leveraging EKE as a strategy for external commercialisation. DBI 

does not leverage outbound OI since DBI shows no signs of giving out any ideas or knowledge, neither 

deliberately as part of a strategy nor unsystematically. This might implicate that DBI misses out on 

several value-adding propositions, e.g. minimizing costs and increasing income. For DBI, an 

unstructured organisation and employee freedom together with a cultural decentralization, NSH 

tendencies and trust issues in opening the R&D up clearly shows that DBI does not leverage outbound 

OI systematically and does not seem to have the capabilities to do so right now. Overall, DBI shows 

strategic, processual, organisational and cultural misalignments from TI and the fundamentals of 

outbound OI.  

 

TI, on the other hand, seems to have a strategy of leveraging external paths to market. TI structures 

its processes toward external commercialisation. TI displays many similar work processes with the EKE 

process, and it seems to already leverage some of the principles and dynamics of outbound OI. A 

project focused organisation cornered by diversity with ecosystem thinking and a non-profit mindset 

further embrace the fact that TI externalises commercialisation. While outbound OI is not a goal in 

itself, it serves as a distinct finding for further discussion that the authors find such discrepancies in 

the way that RTOs handle their innovation processes. However, we also find that neither of the RTOs 

display any of the classical outbound OI indicators such as licensing agreements, selling patents etc. 

While TI transfers a lot of knowledge out, it does not economically benefit from it, and hence TI might 

have something to gain from visiting the fundamentals of EKE and outbound OI. For DBI, starting with 

building the competences and understanding and embracing the benefits might be an offset 

wherefrom the commercialisation capabilities in EKE and outbound OI could be built. This, we will 

elaborate in the second part of the discussion of propositions  

 

Now that the thesis has developed several propositions for both inbound and outbound OI these will 

be discussed in the next sections as a foundation to answer how RTOs can leverage inbound and 

outbound OI. 
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5 Discussion 

The discussion is structured so that the first part will discuss the propositions based on the theoretical 

underpinnings. This is done for both inbound and outbound. In this part of the discussion the structure 

and logic of the section follow that of both the theoretical framework and the analysis, meaning that 

for inbound OI we will chronologically visit Search, PAC and RAC followed by the outbound topics of 

Strategy, Process, Organisation and Culture. The second part of the discussion will thoroughly map the 

implications for scholars and practitioners, and the last part points out this study’s limitations and 

present opportunities for future research. 

5.1 Part 1.- Propositions 
The following paragraph critically discuss the proposition with the aim of deriving theoretical and 

practical implications. To enhance the readability the theory and key results are briefly summarized in 

each section. 

5.1.1 External search breadth 

The discussion of this section will be governed by the analysis of external search breadth and the 

findings. These led to the following proposition: RTOs search broadly through many channels and 

sources in academia and industry, but small RTOs might oversearch if no search strategy is present.  

 

Laursen & Salter (2006) highlight that “in some organisations, past unrewarding experiences may 

create a myopia toward the potential of using different external sources ” (Laursen & Salter, 2006, pg. 

135)). Findings from DBI show that DBI has experienced unrewarding and troubling collaborations with 

other RTOs and universities. This might delimit the inputs from organisations with valuable resources 

and thus decrease the potentials of an external search breadth strategy. Furthermore, this finding 

might be an indicator of the problems that were raised in the introduction regarding collaboration 

difficulties in the Danish R&I system which the SMEs might be the real victim of. Since organisations 

that have the newest and latest research are the primary knowledge suppliers for DBI, past experience 

inhibiting DBI in leveraging those kinds of knowledge sources serves as an issue for DBI and the ability 

to leverage external knowledge sources.  
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As further depicted by Laursen & Salter (2006), while an external search breadth strategy is positively 

correlated with innovation performance, it is possible to search too much, thereby reaching a point 

where searching more yields a decrease in performance. That specific point where it makes no more 

sense to search varies across organisations, since it depends on the AC and the processes of firms to 

integrate the external inputs. The decrease in performance can be explained by three potential causes. 

1) Too many ideas might result in the firm not being able to handle and choose between them. 2) The 

timing of some ideas might be off. 3) In a case with many ideas, a lot of them might be neglected and 

taken for granted, which then results in some potential value-adding ideas not being caught and 

integrated into the firm apparatus (Koput, 1997; Laursen & Salter, 2006). In DBI we find clear signs of 

oversearch. The behaviour of oversearch is likely related to the unstructured approaches of DBI which 

relates to DBI being in the early phase of engaging with new external knowledge sources. DBI has to 

reflect on its experiences and learn from them. DBI needs to search broadly to gain new inputs to 

improve their ability to innovate. However, since DBI is oversearching, the behaviour inflicts its 

performance negatively. DBI could mitigate these problems by ensuring it limits the number of 

external sources until DBI has built the competences and processes required to handle more external 

sources. Yet, doing so require management to proactively interfere with the culture and autonomy 

which might not be easy to change. Setting up matrices and parameters for when, how and where to 

search might mitigate these problems but the specifics of such a delineation is a challenging task to 

carry out.  

 

Advancing to TI, we find that it portrays a structured external search breadth strategy, searching 

through both academia and industry channels. However, we also find that TI leverages external 

sources less extensively. This means that TI, given a large organisation, often searches internally rather 

than externally for knowledge. Furthermore, given that we find TI not to portray any signs of 

oversearch, TI might still have benefits to gain from a more extensive external search breadth strategy 

by increasing the number of external knowledge sources. Leveraging external sources and being more 

open to stimuli from various different sources might allow TI to develop more services internally since 

TI right now is confined by its external search strategy within well-known academic streams and 

industry stakeholders. As depicted by Laursen and Salter (2006), it is difficult for firms to know the 

optimal search breadth strategy and to recognize the point where more search yields more costs than 

benefits. The above might indicate that TI is not utilizing external sources enough, and searching 

through new channels externally might prove to enhance performance. Hence, broadening the search 

for channels and sources that are unrelated to its current operations might yield greater insights, thus 

enhancing innovation performance. 
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Comparing DBI and TI we find that while DBI wants to expand their knowledge in adjacent areas of 

fire, without a clear strategy it becomes challenging to determine the relevant inputs. This is amplified 

by the change process that has implicated in a broader scope of relevant inputs. TI, on the other hand, 

is structured in centers that do not exceed the boundaries and confinements of what it operates 

within. Therefore, TI handles inputs more efficiently, why it seems to yield fewer problems. The 

opportunity span of DBI employees is greater than TI employees, meaning that there is a broader 

spectrum of ideas and knowledge that can be relevant. This also means that searching broadly for DBI 

is used to diversify its competences whereas when TI searches externally it searches in a broad variety 

of sources but all with the focus of how to apply this within the current operations. This points to that 

search breadth primarily are leveraged by TI to expand the existing competences. Here, DBI has a 

more dynamic process. This points to that TI might be a more developed and diverse organisation, but 

DBI is currently changing and evolving at a faster pace than TI which stipulates a dynamic organisation. 

This indicates that DBI is more dependent on its external search breadth strategy than TI, which might 

show that DBI also has more to gain from focusing on strengthening the external search breadth 

behaviour than TI. This discussion of the external search breadth highlights that RTOs portray an open 

external search, but both DBI and TI have potential improvement areas within search breadth, by 

being either more structured or more open.  

5.1.2 External search depth 

Advancing to external search depth, we base this discussion on the following proposition: RTOs search 

deeply through scientific and academic sources and less deeply from industry sources.  

 

Theory finds “firms that draw deeply from external sources to be more innovative” (Laursen & Salter, 

2006, pg. 136). The findings from DBI and TI are very similar as they both search deeply through 

academic channels and less deeply through industry channels. We find that both DBI and TI do not 

search deeply from external industry channels such as SMEs, clients and other private firms. The 

knowledge acquired from these sources is often related to commercial activities and market 

knowledge such as identification of needs and trends in society. This presents an opportunity for RTOs 

to deepen the search. Sometimes, new ideas stem from small commercial projects with SMEs, where 

the RTOs combine the SMEs very product specific knowledge with the RTO’s broader knowledge. 

However, often, these types of projects are one-time transactions and for SMEs, this might not occur 

often enough to really constitute a strong collaboration or close relationship. Despite these issues, 

RTOs have opportunities to learn more from the SMEs and leverage their specialized knowledge and 
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transform it into something new by combining it with the existing competences of RTOs. In focusing 

on deep industry knowledge, RTOs could create a balance between academic and industry channels, 

thereby diversifying the knowledge inputs and thus the internal resources as being based on both 

deep and novel technologies, and a deeper market and product understanding. This would also allow 

a closer relationship between SMEs and RTOs which is considered as an improvement area in the 

Danish R&I realm as depicted in the introduction of this thesis.  

 

Drawing deeply is necessary for the RTOs to maintain their position as knowledge experts within their 

respective fields. However, being an expert within a certain field does not automatically imply strong 

innovation processes and innovative performance. In both DBI and TI, much of the knowledge 

gathered through deep search in the literature is not related to a specific product or project but rather 

builds up the RTOs general knowledge base. This emphasis on building their knowledge base 

sometimes hinders their effectiveness of innovation processes and performance, because instead of 

focusing on the specific projects at hand, they focus more on building their knowledge base and 

pooling new and novel technologies together that might actually not fit into any particular product or 

service at the moment. This might be a consequence of hiring scientifically oriented people since these 

often are focused on science, research and the process of developing and extracting knowledge, and 

less on how to apply it. 

 

In terms of how to search deeply in specific projects, Laursen and Salter (2006) state that “In early 

stages of the PLC when the state of technology is in flux, innovative firms need to draw deeply from a 

small number of key sources of innovation” (Laursen & Salter, 2006, pg. 146). However, as the 

technology and market mature, “innovative firms need to scan across a wide number of search 

channels” (Laursen & Salter, 2006, pg. 146). Since RTOs are primarily working with new innovations, 

many of their ideas, projects and technologies are in the early phase of the PLC. According to theory 

this underlines the need for RTOs to search deeply. From the analysis, we find that in smaller projects, 

both DBI and TI do not involve any external sources if any, as both organisations rely on internal 

knowledge. In larger and more complex projects DBI sometimes partners up with firms, and TI sets up 

consortia every time. In this sense, the RTOs follow the theoretical suggestions in large projects, but 

in small projects, they usually rely on their own capabilities. In the former discussion on search 

breadth, we stated that RTOs search broadly in both industry and academia but at the same time they 

are focused on projects and technologies in the early phase of the PLC for which theory suggests they 

need only a few search channels. This paradox suggests that RTOs often know much more than what 

is needed in the actual projects and much knowledge might not be directly applicable in any products 
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or services either internally or externally. This corroborates the fact that often, RTOs handle internal 

commercialisation projects without partners. Since RTOs possess a large knowledge base and broad 

search channels, one could argue that this capability might be underexplored and that RTOs, by having 

deep and broad knowledge, are in a perfect position for building the processes and commercial 

prerequisites for leveraging those resources. 

 

The search depth strategy of RTOs is aligned with suggestions from theory on how to handle larger 

projects, but more openness in smaller and internal projects is an opportunity together with the 

possibility to further leverage their large and broad knowledge to help SMEs excel innovations. In 

order to leverage external inputs, however, RTOs need both PAC and RAC to identify, process, 

integrate and leverage those inputs. Therefore, the next section will discuss RTO’s AC. 

5.1.3 Potential Absorptive Capacity 

The following sections discuss the proposition related to the PAC of RTOs: Hiring knowledgeable 

employees increase the PAC of RTOs, but a lack of formal social integration can decrease the RTO’s 

PAC. 

 

A firm’s PAC consists of its ability to acquire and assimilate external knowledge and in this thesis, the 

acquisition of knowledge is elaborated through the RTOs’ hiring strategy. Chesbrough (2003) argues 

that the strategy of hiring the smartest people is related to a closed innovation model. The findings 

from the analysis clearly show that RTOs follow such a strategy of hiring the smartest people - TI even 

spends resources to further develop and train their employees through courses and training programs. 

From a theoretical point of view, this strategy might be a restraining force if DBI and TI should leverage 

a more open process since employees might be reluctant to look for knowledge externally. In TI it is 

observed in several cases that TI is relying solely on internal capabilities. This indicates that its attitude 

toward acquiring knowledge could be opened up and could benefit TI with broadening the perspective 

of acquiring knowledge externally. This would also leverage the capacities of the knowledgeable 

employees by breaking with an organisational memory of TI being the most knowledgeable within the 

specific technical areas. Although this strategy and mindset might inhibit OI activities, having 

knowledgeable employees is likely to improve both the speed and depth by which firms can acquire 

knowledge. Overall, both DBI and TI have strong acquisition capabilities based on their search 

behaviour and hiring strategy. Hiring academics can help leverage external sources since they might 

find new and innovative research and technology for RTOs to leverage. However, as noted in the 

search discussion hiring academics might inhibit commercial thinking.  
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The second leg of PAC is assimilation which is the processes that the firm undertakes in order to 

analyse and process external knowledge (Zahra & George, 2002). One of the important processes of 

assimilation is social integration. “Social integration mechanisms lower the barriers to information 

sharing while increasing the efficiency of assimilation and transformation capabilities” (Zahra & 

George, 2002, pg. 194). Since they don’t distinguish between formal and informal social integration 

we assume that they propose that the use of both increases the efficiency of assimilation and 

transformation.  

In DBI and TI employees have a lot of autonomy meaning that assimilation of how knowledge is 

understood and processed is dependent on the individual employees. While both RTOs point to this, 

it appears that in DBI, the autonomy is greater than in TI. TI is to a larger extent bound by past 

experiences and a larger and more diverse organisation which allows the employees to assimilate 

external inputs only within their core competences. In DBI we observe that it has extensive informal 

social integration processes but very little to none formal integration and DBI lack both assimilation 

and transformation capabilities. This means that DBI has difficulties in leveraging and developing 

knowledge embodied in the employees as a lack of formal processes inhibits an efficient internal 

knowledge dissemination. Since it is not properly shared and discussed on an organisational level, DBI 

suffers from too great a reliability on informal and decentralised processes. By giving autonomy to the 

employees it appears that it is even more important for DBI to set up formal social integration 

processes. This would improve the communication and strengthen the cross-departmental 

collaboration and to a larger extent structure the innovation, R&D and project-related activities. In TI, 

we find that it uses both formal and informal social integration. While employee autonomy seems to 

result in informal social integration processes, these are supported with formal and structured 

processes such as regular and recurring meetings and processes for how to handle new ideas, these 

structures both directly and indirectly enable employees to coordinate, collaborate and structure the 

work in all aspects of the daily operations.  

The above discussion denotes that social integration, as Zahra & George (2002) suggests, lowers the 

barriers of information sharing. However, the efficiency of how well it translates into increasing 

assimilation and transformation capabilities seems to be dependent on formal social integration 

mechanisms. Therefore, RTOs ought to make sure that they support their informal social integration 

processes with formal structures and coordination activities. These improvement areas are rooted in 

the organisation and culture of RTOs, which is typically difficult to change. However, what we find as 

being efficient in TI does not require extensive measures for DBI to implement. As an example, making 
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sure that employees have regular meetings fully dedicated to knowledge sharing and idea 

development seems like a solution that can get RTOs to improve their formal social integration. This 

is likely to improve their internal coordination and make the best out of external inputs to fully absorb 

and assimilate this knowledge which can support and establish the foundation for better 

transformation capabilities and improved innovation performance. Hence, the proposition derived in 

the analysis serves as an important element in the strive towards increasing the innovation processes 

of RTOs.  

5.1.4 Realized Absorptive Capacity  

RAC reflects the firm's capacity to leverage the knowledge that has been absorbed. From examining 

DBI and TI we arrive at the following proposition: RTOs lack competences in commercialising products 

and services 

Baker, Miner, and Eesley (2003) find that some firms possess a strong ingenuity to understand 

complex technical problems but are not as effective in translating such knowledge into product 

innovation strategies (Baker, Miner, Eesley, 2003). A finding that quite accurately describes the 

situation for both DBI and TI, as we see that both RTOs have a limited RAC. For DBI the analysis finds 

that it lacks processes and structure in the transformation and exploitation processes. In TI we find 

strong transformation capabilities, but exploitation in TI is limited as it lacks capabilities in 

commercialisation. Occasionally, however, TI has shown a higher level of exploitation as it has been 

able to develop projects internally that result in a product or service within a very short timeframe. 

 

The way RTOs transform knowledge and inputs is related to the abilities to combine new and existing 

knowledge, and therefore denotes how RTOs deal with integrating new inputs into the existing 

knowledge pool (Zahra & George, 2002). As depicted in the analysis and former discussion on 

assimilation, DBI does this unsystematically. This means responsibility is placed on employees. While 

that can indicate a high trust of the skills of the employees, a greater responsibility also implies that 

employees cannot lean towards existing processes - they have to reinvent and spend resources on the 

transformation of new inputs each time this happens. For DBI this serves as an improvement area. 

Developing something similar to the consortia-thinking of TI might prove to mitigate some of the 

problems. This might free up time and resources for the employees to focus on their core 

competences rather than spending substantial time figuring out how to integrate and combine 

existing and new knowledge. The project focused approach of TI allows it to focus on what it deems 

as strategically relevant for a specific project. This allows the involved employees to focus on R&D. 
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This seems like an effective process, since removing the thought process of having to grasp how to 

handle the combination of new and existing knowledge serves as an important but consuming process. 

Further, DBI and TI approach exploitation very differently. DBI struggles and does not have an efficient 

process for exploitation. Regardless, DBI is trying to develop these capabilities anyway, resulting in 

failure and a long time to market for its projects. DBI has the willingness and determination to develop 

the capabilities as it wants to commercialize products exclusively. One way of trying to develop the 

processes is through the hiring strategy. Hiring experienced people with a commercial background can 

help change DBI towards building commercial competences. However, it is not a problem that DBI can 

solve by just hiring people. To support this development, DBI ought to establish some routines and 

processes which the organisation can rely on instead of relying on the specific employees’ ability to 

perform commercial activities. Therefore, while DBI has a willingness to develop competences in 

transformation and exploitation, the assimilation and transformation inabilities inhibit DBI in 

developing an efficient exploitation scheme. Therefore, in order to improve the outputs from DBI, the 

main emphasis should be put on improving the processes and capabilities of the organisation.  

 

TI refrains from commercialising, and TI does not see it as part of its business. However, 

commercialisation is such an important activity that if TI does not engage in internal product and 

service commercialisation it inhibits itself in developing a more organic and sustainable business 

structure. By choosing not to engage in commercialisation activities, TI places great responsibility in 

the partners’ and clients’ abilities. In some cases, this means that ideas and technologies become 

underutilized. Although TI typically refrains from commercialisation situations occur where TI has to 

do it. Typically, that happens if TI cannot find any potential partners. Here, TI is performing commercial 

activities and, according to the interviewees, are quite successful. If TI rarely leverages its 

competences in transforming and exploiting resources, is it then a consequence of an unwillingness 

and a misalignment with its business strategy, or is it more a reflection of a lack of competences to do 

it more systematically? On one hand, the interviewees state that this is not an area where TI has great 

capabilities. On the other hand, the interviewees mention several projects where TI successfully 

develops and commercialises a product or service. Perhaps TI has the commercial capabilities but 

chooses not to leverage these, which leads us to the next question of why TI is not utilizing these 

capabilities? These questions emphasise the need to further uncover and discuss the role and 

strategies of RTOs and how they engage and handle commercialisation since they have to balance 

between being private non-profit organisations. Through the lenses of EKE and outbound OI, this will 

be the next part of the discussion. Prior to that, the authors link the findings and discussions of search 

and AC to inbound OI in order to address the first sub research question. 
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5.1.5 Inbound OI discussion 

This discussion allows the authors to derive the following reflections of how RTOs can leverage 

inbound OI in order to improve their innovation processes. DBI can leverage inbound OI by structuring 

the way that it searches for and handle external knowledge by decreasing the number of external 

sources and by creating a structured process for how employees acquire and onboard external inputs, 

e.g. by setting up more formal social integration processes. This can mitigate problems of oversearch 

and impede a more efficient use of external sources. Since DBI is already applying an open search 

strategy and has the intention to leverage external knowledge, a lack of internal processes inhibits it 

from efficiently leveraging inbound OI. Therefore, inbound OI is considered as a crucial perspective for 

RTOs like DBI in order to embrace the benefits of external sources. This should contribute to DBI being 

more focused on the innovation processes that allow it to integrate and develop competences. 

Therefore, DBI can leverage inbound OI by structuring its innovation processes to facilitate a more 

efficient identification and extraction of knowledge. Since DBI are less diverse and rely more heavily 

on external sources, creating a more structured inflow and integration of external knowledge serves 

as an imperative activity. 

 

Further, whereas DBI should focus on the way it handles external sources, TI can leverage inbound OI 

by focusing more extensively on external sources. A more open external search strategy would imply 

that TI supplements and combine the vast and diverse internal resources with new and novel inputs. 

This enables TI to strengthen the prerequisites for being up to date with state-of-the-art technologies 

and thereby create a better balance between relying on internal and external knowledge. Inbound OI 

is something that TI are less dependent on compared to DBI, but developing competences within this 

area might allow a more dynamic and adaptable organisation which strengthens the innovation 

processes by allowing TI to tap into new sources of knowledge which they do not possess themselves. 

This would allow TI to focus on external technologies and strengthen its goal of disseminating valuable 

knowledge for SMEs.  

 

Overall, formal social integration structures help RTOs with leveraging their knowledge but should be 

cornered with an open external search strategy. In order to strengthen the competences in the 

commercialisation of products, more attention from RTOs is required. Hence, RTOs can leverage 

inbound OI on various parameters and should generally focus more intensively on their innovation 

processes. RTOs typically portray strong competences in deep technological knowledge but are less 

focused on and less skilled in the processes that allow them to leverage these internal resources. This 

might be a reason for the underutilized competences in the Danish R&I realm. An open search strategy 
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will enable RTOs in opening their organisational boundaries which can implicate that RTOs discover 

knowledge and technologies that they otherwise would not have found, and by doing so they can 

assemble some of the knowledge that is dispersed throughout the world and thereby allow science 

and technological innovations to be leveraged by SMEs. 

 

Therefore, as also depicted by the theoretical framework, to leverage inbound OI RTOs must search 

for external sources and then integrate them into the firm. Hence, we find that RTOs can leverage 

inbound OI by following some of the theoretical underpinnings of search and AC. This focus on the 

processes of how to handle external sources should be governed by a stronger emphasis on economic 

tools. We find that RTOs portray little to no focus on the tools for how to leverage inbound OI, e.g. 

purchasing technologies, patents, licensing etc. While DBI shows intentions to do so, it is fragmented, 

employee-specific, and it lacks competences to carry it out. For TI, we find no examples of them 

leveraging inbound OI methods. This might be a valuable activity in order to tap into technology and 

knowledge in foreign and distant markets and then integrate that into the Danish realm for the 

economic benefit of both RTOs and SMEs.  

5.1.6 Strategy 

The analysis of the EKE strategy derived the following proposition: Large RTOs have a clear strategy 

for taking keep-or-sell decisions and usually chooses to sell, whereas small RTOs do not have a clear 

strategy, but often choose to keep. 

 

RTOs differ in their strategy of how they handle the exploitation of knowledge. While theory states 

that “a company should develop a general knowledge exploitation strategy, in which internal and 

external knowledge exploitation are co-ordinated” (Lichtenthaler, 2005, pg. 240), we find that DBI has 

not developed a general exploitation strategy, whereas TI has. The reasons for this relate to the overall 

strategies of the RTOs which is rooted in the culture and the organisational memory. DBI seems to 

portray and identify itself with similar values and foundations as private firms by focusing on 

generating profits and working with commercial projects more frequently than public funding 

projects. While DBI is well aware of the technologies externally available DBI seems not to portray a 

coordinated exploitation strategy and DBI also puts substantial time and resources into the 

commercialisation phase, even though it is less experienced and skilled. While this might be a way to 

build competences it currently results in ideas, knowledge and technologies being developed slower 

than what they could have, and it also implies some novel ideas failing to reach an actual 

commercialisation.  
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TI seems to identify itself more in terms of a public and non-profit organisation. This is corroborated 

by an employee of the RTO network “TI gets the most public funding, and it identifies itself as more of 

an RTO than other RTOs” (Interview 2, 2020). TI focuses on value creation for SMEs above all by relying 

on public funding. TI coordinates and aligns activities to focus on externally commercialised products 

and services. Furthermore, TI seems not to focus on generating profit but rather on the development 

of products and value creation for SMEs with little emphasis on the appropriability regime of their 

innovations.  

 

Even though the RTOs differ significantly both approaches are aligned with the fundamentals of being 

an RTO. DBI works with a more closed approach to sharing, but as depicted by an employee of the 

RTO network, “the whole business does not work with complete openness, but within public funding, 

you have a commitment to share” (Interview 2, 2020). DBI seems reluctant to open up for the 

knowledge and ideas internally and is focused on a more organic business model where it wants to 

uphold an economic structure that allows not to rely on public funding as the dominating revenue 

source. This strategy of primarily keeping a closed and careful strategy for sharing internal resources 

might inhibit DBI in both reducing costs and time to market for ideas and knowledge that it does not 

have the resources to commercialise themselves, and it might also imply DBI failing to realise potential 

royalties and generally disseminate ideas and knowledge for SMEs. 

 

TI seems to follow a similar path as what the theory states of an EKE strategy, indicating that TI bases 

its keep-sell decisions on a coordination of internal and external knowledge and technologies where 

the strategy is to generate ideas, research and develop these ideas, and then externally commercialise 

them. While it might be in the DNA rather than the overarching and general strategy of TI to do so, TI 

seems to display strategic considerations similar to the strategy of EKE. TI thus focuses on its core 

competences in applied science, research and product development. The sell decision usually chosen 

by large and diversified RTOs indicates that they refrain from internal commercialisation unless 

necessary. While that might speak to an EKE process, it might also result in leaving SMEs to develop 

something that TI might possess stronger capabilities for, due to the differences in knowledge. 

Further, the “sell” decision often entails giving the knowledge away, and one might, therefore, argue 

that TI actually does not choose the sell decision since TI often is not selling the innovation.  
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As theory (e.g. Lichtenthaler, 2005) suggests, balancing the strategy of EKE is important, and solely 

focusing on either internal commercialization as DBI does or external commercialisation as TI does 

might not prove to be the best strategy - it might be somewhere in between. Since TI is more focused 

on public funding and the value generated for SMEs than the economic benefit for itself, it displays an 

improvement area in balancing the dichotomy of generating value for itself and for SMEs. Hence, while 

several benefits arise in the strategy of TI relative to DBI in the dissemination of ideas to SMEs, TI 

represents higher reliability on public funding and a less profitable and sustainable economic 

structure. As with DBI, it might benefit from opening up its strategy towards being more receptive and 

less sceptic about sharing with industry stakeholders and might improve their value for SMEs and the 

Danish R&I system by focusing on the processes and capabilities that results in ideas and knowledge 

failing to effectively reach the market. 

5.1.7 Process 

In order to facilitate a discussion of the findings from the process section, the following proposition 

will serve as the offset of the discussion: Large RTOs follow the EKE process, but they have difficulties 

in the knowledge transfer and control steps. 

 

While the process of EKE is not an overarching goal in itself it is particularly prevalent for RTOs since 

the foundation of RTOs is to create and gain knowledge and then disseminate that knowledge. The 

process of EKE serves as a way to aid SMEs by developing technology and knowledge in RTOs and then 

letting the SMEs commercialise it (Lichtenthaler, 2005). We find little empirical evidence to suggest 

that DBI is pursuing this process. While the reasons for DBI not engaging in the process of EKE might 

be numerous, we find that DBI lacks the competences within business development and innovation 

processes and its past experiences portray a closed commercialisation process. Since the EKE process 

is a method for firms to utilize external paths to commercialisation, the authors find that DBI can 

benefit from an EKE process to improve efficiency. The economic incentive for DBI would be less time 

and costs spent with matters that are outside of the core competences of DBI, and a stable and 

sustainable cash flow in the form of e.g. royalties or other incentives as co-ownership in patents, 

creation of new firms etc. This does not mean that DBI should disregard the change process of 

becoming more innovative and commercial. Rather, the EKE process should serve as a complementary 

tool to the existing strategy of leveraging internal and external resources in internal 

commercialisation. Hence, for DBI, balancing the exploitation of both internal and external resources 

through both internal and external commercialisation is considered as a pivotal aspect of its 

innovation process improvements, which the process of EKE might contribute to. 
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Advancing to TI, we found that it portrays similar behaviour as proposed by the EKE process. However, 

we also detect some improvement areas. It seems that TI has experienced problems in both the 

transfer of knowledge and the control phase. In the transfer of knowledge, the difference in technical 

knowledge between the RTO and the client implies a language and knowledge barrier. Therefore, 

more focus on the specific process of transfer to ensure that the idea from TI is efficiently absorbed 

by the client is important. In the control phase, TI differs from what theory suggests. TI seems to 

neglect the importance of following the transferred knowledge in the aftermath of having actually 

transferred the given innovation. The reasons for experiencing problems in control and knowledge 

transfer for TI are found in the public funding that governs most projects. Even though public funding 

allows for innovations to blossom and for learning effects for both TI and the client it also implies a 

large dependency of the deadlines for the funding expiration. Hence, whenever the funding ends, 

typically so does the project. This, we argue, is the major reason for many projects from TI failing to 

reach the market. Therefore, as theory claims, all the phases of the process are critical for a successful 

outcome, why TI, even though they seem both in its performance, ethics and morals to portray strong 

capabilities, they lack the ability and/or motivation to follow the projects all the way through. This 

might also be a consequence of the innovative, development and science-oriented mindset, which is 

the same mindset that inhibits them in commercialising internally.  

 

While the arguments in the theories (e.g. Lichtenthaler, 2005) for engaging in the EKE process are 

related to economic incentives and learning effects, neither of these arguments are found as the 

reasons for TI portraying a behaviour similar to EKE. TI is path dependent and identify itself as being 

an organisation whose most important task is to disseminate knowledge. Furthermore, the chosen 

strategy and process of relying on public funding act as a choice that requires TI to disseminate 

findings. If TI focused more on commercial projects it would not be obliged to share and disseminate 

knowledge to the same extent as they are now. Furthermore, while TI portrays a correlation with EKE 

processes, it does not automatically imply a causality. This means that even though TI shows similar 

tendencies, it does not mean that TI deliberately has chosen this process with the underpinnings of 

EKE in mind. Even though TI portrays similar behaviour and tendencies, the reasons are vastly 

different. However, regardless of the motives, TI does benefit from this approach by structuring its 

internal development and materialising it into external commercialisation outputs, but TI ought to 

strengthen the very last part of this process and focus more extensively on ensuring that the 

knowledge is actually transferred, realized and that is introduced to the market. This is inhibited by 

the funding scheme, which further speaks to that TI should revisit their considerations in this aspect 
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and strive to engage in a more balanced process of not predominantly relying on public means as the 

focal value-adding capital injection, but build a more sustainable and organic economic structure. This, 

however, the authors acknowledge to be easier to identify as an improvement area than it is to 

actually implement, and other benefits unrelated to innovation might act as reasons for this process. 

5.1.8 Organisation  

The analysis of the organisation allowed us to derive the following proposition: RTOs are decentralised 

and lack organisational capabilities in commercialisation.  

 

As depicted by Lichtenthaler (2010), centralizing is important for developing an organisation to utilize 

EKE and leverage outbound OI. While we see that DBI is extremely decentralised, the arguments for 

DBI to become more centralised relate to closing the inefficiency gaps of unstructured processes, the 

oversearching issues, and the inabilities of DBI to assign employees with diverse skill sets to projects. 

Centralisation and closer collaboration and overview between corporate and business levels might 

mitigate some of the aforementioned problems. This would also allow DBI to build organisational 

capabilities for them to be able to externally commercialise innovations. Since DBI is in a change 

process of actually becoming more centralised, continuing this process where management is focusing 

on structuring and aligning processes might improve the abilities of DBI to build an organisation that 

can leverage EKE and outbound OI.  

 

EKE requires a broad array of skills, from deep technical knowledge to process and innovation 

management knowledge. According to Lichtenthaler et al (2010), firms typically portray limited 

experience in EKE and various managerial issues. Since the requirements of competences are high for 

engaging in EKE, the way that DBI assigns employees to projects based on energy and intrapersonal 

relationships imply lesser organisational capabilities than what is necessary for leveraging EKE. 

Therefore, DBI might benefit from developing a more formal project organisation combined with its 

continuous diverse hiring strategy. A project focused organisation would to a larger extent focus on 

making project teams so that the right people are involved in the right projects. This is also expressed 

as an improvement area of the employees. This would ensure the necessary capabilities to succeed 

with projects (Kline, 2003), which is the cornerstone of what DBI needs in the organisational aspects. 

While DBI occasionally displays a project organisational structure, it is unsystematic and informal 

processes that decide the specific structure.  

 

For TI, we find that even though they are a diversified and decentralized entity its corporate and 

business level perspectives are aligned. The authors find that part of the explanation is the economic 

incentive structure for business unit managers and employees and the difference between RTOs like 
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TI and private firms. Hence, we find that the DNA of TI is largely bound by its role as an RTO, where 

value for clients and the reputation that TI gains from innovations being dispersed as more important 

than profit for itself. The middle managers in TI and the employees seem not to be economically 

incentivised to focus on profit generation and it seems that the performance of the business units is 

not based on quantitative and economic KPIs. Furthermore, diversified RTOs do not portray similar 

tendencies as diversified private firms. For private firms, generally, the most important thing is 

shareholder value creation. For TI, there are several important factors, and profit-making is not 

considered as the most important one. Rather, creating value, innovations and ultimately growth in 

Denmark seems to be of greater importance, both seen in their written strategic goals and seen in the 

behaviour of TI. Therefore, the mindset, the overall goals and the organisational offset prove to be a 

key difference between RTOs like TI and private firms. 

 

Visiting the structure of TI, we find that it is structured as a project organisation. This is done by setting 

up consortia with relevant industry stakeholders. However, this organisational structure implies that 

it lacks the organisational capabilities of commercialisation since TI gives away ideas and knowledge 

free of charge. Hence, since it does not try to commercialise, they miss out on substantial cash inflows. 

While TI is not focused on generating large profits, building an organic business structure allows it 

more freedom to operate in R&D. Therefore, as Lichtenthaler (2010) suggests, developing EKE units 

might allow TI to develop commercial competences, generate continuous cash flow, and therefore 

strengthen the ability to reinvest commercially generated capital into more R&D. However, since TI is 

such a diverse organisation, developing one EKE unit might be too difficult to oversee everything. 

Therefore, assigning an EKE unit to each section might be a better solution, but the number of 

technological transfers must be considered to evaluate if this structure is viable. 

 

As the organisations of RTOs differ vastly, we find dissimilarities in how the firms ought to organise for 

EKE. TI ought to build a more specific EKE unit to be able to facilitate a more economically independent 

structure and to better commercialise internally and externally, whereas DBI should focus on building 

a more project-focused organisation in order to better leverage internal competences and thereby 

build an organisation that can facilitate a better knowledge and technology dissemination.  

5.1.9 Culture 

While having visited the formal considerations of how to organize for EKE, the forthcoming section 

will elaborate on the findings of the informal processes and culture. Thus, the following proposition 

corners this discussion: The less experience RTOs have in external knowledge sharing, the more NSH 

and trust issues they experience 
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While we find that NSH and trust act as informal structures that inhibit DBI in potentially leveraging 

EKE in the future, this is corroborated by the literature of Kline (2003), stating that trust and cultural 

barriers might hinder a successful attempt at EKE and therefore make other efforts negligent (Kline, 

2003). While DBI seldom attempts to engage in activities similar to that of EKE, we find insights 

pointing to problems with the cultural offset. For DBI, it seems that the energy and informal structures 

dictate specific projects. This can be positive if these structures work with, rather than against, the 

idea of knowledge sharing, but the culture in DBI seems skewed to internal and closed rather than 

external and open commercialisation. These findings stand in stark contrast to those of TI. While both 

organisations formally have the same goals, the way of living up to the fundamental aims of RTOs 

vastly differ. This is found to be bound by their different cultures and the informal processes that 

govern these.  

 

While DBI is a smaller and more specialised RTO, TI is much more diverse, larger, and receives 

substantially more funding than DBI, even though over the last performance contract periods, we have 

seen a shift to smaller RTOs receiving an increasing pool of funding compared to larger RTOs. This 

might be another argument for larger RTOs like TI to focus on a more commercial strategy to build a 

solid foundation for not relying on public funding. Therefore, whereas TI from all public funding is 

bound to share, this might create an organisational memory and an identity as an organisation that 

gladly shares what they develop since the funding that has supported the development of the given 

innovation stems from public means. On the contrary, DBI relies less on public funding and more on 

commercial capital. Therefore, it has not been something rooted deeply into the DNA of DBI to share 

as the most important activity. While sharing is not uncommon to the culture of DBI, typically, they do 

not do it unless they have to.  

 

The above further leads to the notion of NSH. This is by theory described as “protective attitudes 

toward external knowledge exploitation. Because of NSH attitudes, firms may be unable to actively 

transfer knowledge, even though their strategy may intend to do so” (Lichtenthaler, Ernst, Hoegl, 

2010, pg. 1055). DBI seems to base its keep-sell decisions on the basis of what supports the energy 

level and the motivation of the employees and the group. Hence, this kind of argumentation does not 

support external commercialisation. For most people in DBI, internal commercialisation would be 

preferred based on personal arguments rather than economic and firm-specific arguments. This 

highlights that the culture and informalities of the structure and organisation of DBI are part of the 

reason for NSH tendencies which inhibit the utilization and leveraging of using external paths of 

commercialisation. An external commercialisation strategy would aid DBI in freeing up resources to 
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work more effectively on R&D and innovation and would strengthen the role of an RTO as a source of 

knowledge dissemination. Hence, improving the culture and informalities of the organisation is 

considered as a crucial part of the innovation process improvement and thus the strengthening of the 

role as an RTO. Overall, a greater experience in EKE sharing, rooted in the funding strategy and the 

culture, seems to yield benefits for TI in the abilities to disseminate knowledge, and greater experience 

thus seems to cause beneficial cultural and informal structures towards EKE sharing.  

5.1.10 Outbound OI discussion 

The purpose of this section is to address how RTOs can leverage outbound OI to improve the 

innovation processes. Recall from the theoretical framework that this thesis focus on EKE as a specific 

approach to leverage outbound OI and the analysis and discussion of EKE thus serves as an example 

of how to leverage outbound OI in order to improve the innovation processes of RTOs. By visiting the 

strategy of RTOs, we derive that DBI should focus on building a strategy so that it can externally 

commercialise innovations to balance the keep-sell decisions better than what it is doing now. By 

choosing an EKE strategy, DBI would develop products and services with the aim of externally 

commercialise them and thereby decrease the amount of ideas that go underutilized. This would 

significantly improve its innovation processes and the outcome hereof as it would have to use less 

time and efforts in areas where it lacks competences. 

  

Visiting TI we derive that it displays similar tendencies as an EKE strategy but is not balancing the keep-

sell decision. Right now, the strategy is to sell, and it refrains from commercialising exclusively. The 

current strategy of TI results in ideas stemming from TI being mishandled by SMEs due to a lack of 

technological know-how and competences. Therefore, RTOs can apply an EKE strategy and thereby 

leverage outbound OI to improve its innovation processes by developing a stronger and more 

deliberate balance between keep-sell decisions. This leads to fewer ideas and knowledge being 

underutilized. Another way to improve its outbound OI is by focusing on appropriating their ideas and 

knowledge. Right now, TI gives out ideas with little to no economic inflow. By developing a more 

sustainable economic strategy TI can diversify its revenue streams, meaning less risk and less 

dependency on public funding. Also, by generating more revenue it can reinvest it into more R&D 

work and novel innovations for the benefit of Danish SMEs. 

 

Building on this, the strategy needs to be cornered by a thorough consideration of the processes and 

methodology of how to leverage outbound OI. Having a clear process for EKE is important to leverage 

outbound OI (Lichtenthaler, 2005). Despite its importance, DBI does not follow any process. This imply 
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a significant opportunity span to improve the innovation processes and performance. DBI can thus 

leverage outbound OI to become more structured and thereby increase the efficiency by delimiting 

the tasks of determining the specific process of how to handle commercialisation. This would likely 

free up time to work with the knowledge and technology rather than spending time on unstructured 

and inefficient processes. For TI we find that while they portray similar processes as EKE, TI does not 

deliberately engage in it. TI engages in outward technology transfer, but it is for vastly different 

reasons. Furthermore, TI experiences problems in their transfer of knowledge and in the control 

phase. The reason for this is found in its reliability on public funding. Therefore, by deliberately 

choosing the process of EKE, TI would mitigate some of the problems that they experience. 

 

Advancing from the strategic and processual considerations to how RTOs organize for EKE and how 

this enables RTOs to leverage outbound OI we find that developing a more centralised organisational 

structure might enable RTOs to develop the organisational capabilities required for being able to 

externally commercialise innovations. A specific way of doing that would be for DBI to develop a 

project organisation by having an official creation of project teams. TI can develop EKE unit(s) to 

further leverage its diversity. In doing so, RTOs would start to build capabilities and an organisational 

structure that would enable RTOs to more efficiently identify and transfer the relevant knowledge 

sources and thereby leverage external paths of commercialisation and thus outbound OI.  

 

Advancing from the formal to the informal considerations of how to leverage outbound OI, we find 

that DBI exhibits NSH tendencies and portrays more informal than formal processes. These inhibit DBI 

in leveraging outbound OI since the culture of DBI has been, and to some extent still is, bound by an 

internal commercialisation mindset. Therefore, DBI can leverage OI by working on tuning the culture 

and informal processes to work with, rather than against, knowledge sharing. While cultural changes 

are difficult to change, focusing on building more formal social integration processes and to centralise 

decisions might contribute to developing a suited culture. For TI, a reliability on public funding 

naturally shapes the culture towards sharing, and therefore it displays a culture towards sharing as 

inherent in the DNA of the organisation. With this, TI should build on this DNA and organisational 

memory and develop an organic sharing culture, not bound by the funding scheme. Hence, in doing 

so, TI might be able to take the underpinnings of outbound OI and external knowledge 

commercialisation and build a business model on the foundation of the culture that public funding has 

inspired.  
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5.2 Part 2- Research Implications 
This study primarily addresses two general target audiences, namely scholars and practitioners.  

In this section we will present the reflections of how scholars and practitioners can use this study as 

an inspiration for further engagements. In order to address this, managerial implications are visited 

in the first paragraph. The second part of this section then visits theoretical implications.  

5.2.1 Managerial implications/implications for practice 

In order to prevent oversearch DBI should consider limiting its number of external sources. A way of 

creating a more efficient external search strategy might be to more specifically delineate the sources 

and channels of where and how to search. Right now, the span of opportunities is so wide that almost 

any input is worth looking at. Furthermore, DBI should continue to build competences outside the 

realm of fire in order to facilitate the change process and in order to develop capabilities that allow 

DBI to better and more efficiently leverage the deep knowledge inherent in the organisation and in 

order to decrease decentralisation. DBI should focus on creating more formal social integrations 

structures in order to strengthen its organisational capabilities and it should look into the possibilities 

of developing a project organisation similar to that of TI. Lastly, DBI should to a larger extent focus on 

the outward technology and knowledge transfer by establishing an EKE process in order to heighten 

the frequency and quality of dissemination for SMEs. A larger focus on EKE can help DBI strengthen 

the balance between internal and external commercialisation. 

 

Advancing to the managerial implications of TI, it should consider increasing the number of external 

sources and thus diversifying the sources of innovation to a more balanced structure of internal and 

external sources while still having a structured and efficient process. Management should focus on 

the openness of the innovation processes, particularly in the inward technology transfer. Here, 

managers should look into the way in which the centers of TI leverage external sources and whether 

a large emphasis and reliability on internal knowledge is the best long-term strategy. Therefore, a 

more open inward technology and knowledge transfer strategy serves as an improvement area for the 

management of TI to consider. Furthermore, the managers of TI should strengthen commercial 

capabilities. One way of doing so is building a specific EKE unit whose purpose is the appropriability of 

the outward technology transfer. Since several employees of TI mention this is something they want 

to improve, focusing on improving the commercial capabilities should serve as a vital point. 

Additionally, TI should be aware of the difficulties in the process of transferring knowledge externally 

and make sure it incorporates the sufficient control mechanisms to ensure the SME to fully leverage 
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the potential of the innovation, a particular concern in publicly funded projects. These implications 

should be the focal point for the management of DBI and TI to further analyse and verify themselves, 

ideally based on a third party to perform the extended analysis.  

 

Broadening the scope of managerial implications to RTOs generally, we find that the management of 

RTOs should corner their existing work of developing and applying science into actionable solutions 

for SMEs with a stronger emphasis on the processes that allow the efficient leveraging of internal, but 

also external, resources. The practical underpinnings of the paradigm of OI should be leveraged by 

RTOs both in the inward and outward transfer of knowledge. This is cornered by the implications of 

the external search strategies of RTOs as well as their capabilities for leveraging these for both an 

internal and external commercialisation scheme. The managerial implications of this study highlight 

improvement areas for the management of RTOs to look into in order to improve their innovation 

processes and thus strengthen the role of RTOs and delivering and creating value for SMEs and the 

Danish innovation realm. Other RTOs than TI and DBI might recognize some of these patterns and 

therefore learn from this study as an inspiration for internal improvements.  

5.2.2 Theoretical implications/Implications for theory 

First of all, this study contributes to academia by highlighting a context that has been 

underresearched. RTOs, their role, and effect on society have been statistically and quantitatively 

researched through several reports. However, we find limited prior research to suggest an academic 

approach. Our study contributes to the vast existing literature on the perspective of OI from the views 

of inbound and outbound OI. This study extends the applicability and knowledge in a broader context 

and shows that insightful results for both scholars and practitioners might derive from such an 

approach. Furthermore, since the focal point of the applied theories is based on private firms, applying 

these theories in the context of RTOs further extends the way in which the concepts of OI can be 

applied in various realms. This study, therefore, serves as an example of a new applicability. However, 

the reader should grasp that organisations such as RTOs with different structures and organisational 

offsets than private firms are governed by a different scope than what the theories are based on. 

Therefore, the existing theory is useful in order to decipher and understand a given setting and to 

analyse the operations, but this also falls short of grasping the multiplicity and diversity of such 

organisations. This study extends existing knowledge on how to combine and apply existing literature 

in order to understand the potential improvement areas in a context that has, to our knowledge, 

received very little attention from academia.  
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5.3 Part 3 - Limitations & Future research 
The last part of the discussion will elaborate on the limitations of this study by visiting methodological 

and theoretical limitations. These are important to emphasize in order to reflect where this study 

could have been improved and where others might improve on it. Therefore, the last paragraph of 

this section visits the future research. While several potential limitations might govern the research, 

the following paragraph highlights a selection of the ones that are deemed as most relevant.  

5.3.1 Methodological limitations 

It is of great importance to deliberately grasp what the limitations entail for the project in general. By 

having a critical realist approach the authors acknowledge that the world is partly constructed by one's 

own social structures. This limits us from presenting objective truths. Hence, this research refrains 

from generalizing the findings to an objective truth, but rather as a tendency based on the sample. 

This also influences the reliability of the propositions and findings as these are rooted in data collected 

from the interviewees' own perception of reality. As such, the outcome of the data gathering could 

have been different if other interviewees or organisations were selected.  

When conducting case studies and qualitative methodologies such as interviews, handling the vast 

amount of data means that not all information will be accounted for. Some data points might be 

omitted and several pitfalls arise that one needs to be conscious about when analysing the data. 

Furthermore, the complexity of thick data is difficult to simplify and it can be easy to contest the 

findings given that other individuals within the organisation might disagree with the findings since 

these by nature are debatable and exposed to subjectivism. Lastly, it is not possible to generalise, and 

one cannot make claims to be typical (Siggelkow, 2007; Schweizer, 2005). Hence, it is difficult to know 

based on this sample whether the remaining RTOs condone what the interviewees from TI and DBI 

claim. 

Following the above limitations as with regard to the choices undertaken based on the research onion, 

an inductive study approach further adds to the above limitations in the sense that one can only 

theorize on what is observed. This means that the empirical data determines the theoretical 

development. Therefore, if the findings are in some way invalid or unreliable, the project falls for the 

trap of developing a theoretical framework and therefore analytical propositions based on a flawed 

foundation, in turn making the practical usability of the findings very limited.  
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Seen from a more interview-specific context, different limitations must be considered. First, four of 

the interviews were conducted as synchronous electronic interviews. This means that body language, 

which might influence the findings, has not been considered. Further, it is less personal, and some of 

the interviewees might have been reluctant to share openly since they did not manage to get a 

personal and face-to-face impression of the authors, in turn limiting the accrued findings for the 

project. Due to geographical and practical circumstances, this was chosen with this limitation in mind. 

Also, all except one of the interviews were conducted in Danish and then translated into English. This 

might have omitted the data even further than normally when summarising since data might get lost 

in the translation from one language to another. A way of mitigating this could have been to conduct 

the interviews in English, but since all of the involved parties were Danish, the authors claim that it 

would limit the findings even more if the interviews were conducted in English.  

 

As a concluding remark of methodological limitations, Frederik Kruse Hansen, one of the two authors 

of this thesis, works at DBI. Inevitably that implies a bias as to having a personal relationship to some 

of the interviewees from DBI which also might omit the interview situations to a more informal 

atmosphere. This, however, can also have a positive influence in two ways. First, it allows the 

interviewees from DBI to trust the interviewers and therefore allow more honest answers. This, the 

authors find to be particularly true since the authors find that the interviewees from DBI were more 

honest, more specific, and displayed fewer restrictions in participating in the interview. Second, in-

depth knowledge of the organisational prerequisites of RTOs allows the authors to challenge and be 

critical of the findings accrued from both case companies.  

5.3.2 Theoretical limitations and reflections 

This section will address some of the overarching considerations of the choices of theories, the 

synergies and how these have affected the results of this thesis. In order to address this, the 

theoretical limitations are presented followed by the reasons and reflections of the theories chosen.  

 

Visiting the shortcoming of the theoretical framework and the theories chosen, several relevant 

insights must be addressed. First, the theories that we apply are developed with private firms as the 

focus and not RTOs. This means that the theories are applied in a different context than what it is 

developed for. This implies that the methodologies and underpinnings of those theories impede 

discrepancies between what the theories state and what we find in our empirical data. While this 

might be a limitation of this thesis it is a natural consequence, since little academic literature has 

deliberately been developed with RTOs as the focus. This dichotomy of public and private 
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organisations serves as an interesting focus, and with the theories in this thesis, we adhere to a firm-

specific framework.  

 

Another relevant consideration based on our theoretical framework concerns the way that some of 

the theories overlap. As an example, the theory of RAC seems to have similarities with some of the 

underpinnings of outbound OI. Since RAC to a large extent deals with the way that firms leverage and 

commercialise inputs into innovations, many overlapping topics are present. Therefore, momentarily, 

some of the findings from these sections might overlap, and some findings could have been put in 

either of those sections. Also, the steps of assimilation and transformation in AC is interpreted by the 

authors as having overlaps with processes of handling inputs, which therefore calls for a more concise 

disentanglement. Building on this, the theories applied in the inbound section might also have been 

applied in the outbound section. Since a firm’s external search strategy is relevant for both the search 

for inputs and the search for potential knowledge customers, this would also have yielded interesting 

insights. Similarly, a firm’s AC is relevant in the outbound activities as well, and both the knowledge 

supplier and the knowledge customer ought to build AC necessary to complete successful transfers.  

 

As a last theoretical limitation, by applying the concept of EKE and the literature of Ulrich 

Lichtenthaler, we are aware that he has been the subject of a scandal regarding him manipulating 

some of the quantitative data of his studies. While this is governed as a serious breach of both laws 

and ethics, we still adhere to that much of his work are relevant in this chosen context and that the 

parts of his work that we apply has not been the specific statistical or empirically related findings of 

his, but to a larger extent his preliminary thoughts on outbound OI, literature reviews, the benefits 

and the specific models and processes that could aid firms in leveraging outbound OI. Therefore, while 

being conscious of the pitfalls and validity of his research, we find it plausible to apply it even though 

one has to critically reflect on the reliability and validity as a consequence hereof.  

 

Regressing from the limitations to a reflection of how the applied theories have contributed to this 

study, we found the perspective of OI to be of relevance since an open approach to innovation is a 

pillar of RTOs and is firmly rooted in the reason for RTOs receiving funding. Even though our findings 

point to that RTOs differ in their openness, the public funding that RTOs receive implies a 

dissemination and a societal relevance which the underpinnings of OI can help to uncover. In doing 

so, choosing respectively inbound and outbound OI helped us structure the paper in a way that could 

uncover the way that RTOs handle open- and closedness throughout the innovation process. 

Specifically choosing search and AC maps the way that RTOs search for external knowledge, how they 
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onboard it into the organisation and leverage it, as well as mapping the capabilities of RTOs and the 

potential gaps between what they have and what they need. This allows for a more in-depth 

understanding of the underpinnings that must be present for RTOs to leverage inbound OI and tap 

into new sources of technology and knowledge. 

5.3.3 Validity & Reliability 

Validity and reliability are important in order to evaluate the quality of research. Whereas “validity is 

concerned with whether the findings are really about what they appear to be about.” (Saunders, 

Lewis, & Thornhill, 2009, pg. 157), reliability is “...the extent to which your data collection techniques 

or analysis procedures will yield consistent findings.” (Saunders, Lewis, & Thornhill, 2009, pg. 156). 

However, according to Stenbacka, (2001) “The concept of reliability is even misleading in qualitative 

research. If a qualitative study is discussed with reliability as a criterion, the consequence is rather that 

the study is no good” (Stenbacka, 2001, pg. 552). At the same time, Patton (2002) states that “ (Patton, 

2001)” (Patton, 2002; Golafshani, 2003). Reliability covers the consistency in procedures where a 

margin of variability in results is accepted, and validity is emphasising the methodologic choices. 

Therefore, with different opinions of the relevance of assessing validity and reliability in qualitative 

research in mind, we adhere to the importance of reflecting on these aspects in order to assess the 

relevance and implications of the study. The next sections will dive into both concepts on how they 

can be strengthened, how we strived to strengthen it, how valid and reliable our research is and what 

we could have done differently (Golafshani, 2003).  

 

In qualitative research, validity concerns the choice of tools, the data and processes, and the validity 

of the research findings are influenced by factors such as sample methods, research bias, and the 

extent of the use of triangulation. Sampling methods used to ensure that your data are representative 

of the population. In this study, we adhere to the non-probability sampling method of heterogeneous 

sampling, where the authors choose two cases as far from each other as possible, thereby assuming 

that all other cases within the population are placed somewhere in between those cases. Because 

there is a large intra- and inter-organisational difference among the RTOs, this limits this study’s 

validity. However, with a sampling size of two out of seven RTOs in Denmark, it's deemed 

representative for the population. Another distinct validity consideration is that of biases. First, a 

researcher's bias entails that the researcher influences the results. Since one of the authors works at 

DBI, this study might be biased both in the data collection and analysis process. While this might have 

affected the validity negatively, the authors tried to mitigate this by allowing the more unbiased 

author to ensure that the data collection and analysis was not skewed. Further, respondent bias is 
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another validity concern. Here, we find that TI does not disclose anything that exposes them 

negatively, whereas DBI does. This might inflict that the validity suffers, and a researcher working at 

TI might have found different results. Now, visiting a distinct method of how to strengthen validity, 

the authors conducted data triangulation by gathering data from sources with different personal and 

organisational backgrounds. However, conducting a theoretical triangulation might have further 

strengthened the validity. Typically, when determining how valid research is, it is held against existing 

and established theories and research on the same subject. We find no real matrices, theories or 

research that allow the authors to thoroughly base our discussion of the degree to which this study 

has strong validity. Also, conducting a methodological triangulation could have further strengthened 

the validity. Lastly, in order to strengthen the transparency of this study, we have made an audit trail, 

where all steps in the process of data collection to the final findings are disclosed in the excel sheets 

and matrices, all of which can be found in the appendices.  

 

Relating this to the notion of generalisability, it concerns “whether your findings may be equally 

applicable to other research settings, such as other organisations. This may be a particular worry if 

you are conducting case study research in one organisation, or a small number of organisations” 

(Mergel, 2013). Since we are interviewing two out of seven possible cases, generalizing our findings is 

difficult, which is further underlined by the large diversity of RTOs. This, however, we tried to mitigate 

by choosing heterogeneous cases. Furthermore, the number of interviews from each case study 

naturally makes it difficult to develop a strong generalizability scheme. Since qualitative case studies 

seldom are directly representative of the entire population in question, generalizability in particular 

suffers. This is a natural consequence of choosing this approach, and as depicted in the methodology 

section, case studies also have several advantages that mitigates this concern. Overall, we find the 

validity of our study suffers from the natural consequences of qualitative case studies and are inflicted 

by biases.  

 

Advancing from validity to reliability, a proper research design can mitigate and decrease the gap of 

the research yielding inconsistent results. Reliability is the consideration of how the methodological 

tools of empirical data gathering allow the research to derive findings that are able to be replicated if 

the research is conducted under similar conditions. In qualitative research, reliability is difficult to 

achieve. Even if this study was repeated with the same interviewees and the same questions, the 

interviewees would probably not answer the question in the same way and thus other findings might 

emerge. Therefore, the focus on reliability in this study is consistency. The authors addressed this 

matter by developing data collection processes through semi-structured interview guides that were 
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structured and contained similar content and logic. Further, the authors followed a clear analysis 

process with a strong emphasis on summarising, categorising and visualising the findings in order to 

ensure that these were consistent. Despite a very clear and repeatable process the study has strived 

to enhance the reliability but suffers from natural limitations of qualitative studies. 

5.3.4 Future research 

For future research, conducting a deductive study based on the derived propositions from this study 

could be of relevance to amplify the novelty of the findings and to empirically test the propositions in 

a larger setting. Performing a deductive study would require large and complex data sets to make 

statistically valid conclusions. Therefore, the scope of this research has been to develop and discuss 

propositions through an inductive approach to theory development, thereby laying the foundation of 

potential future research on the matter. In extending this study, scholars should conduct larger 

empirical studies by interviewing a larger number of employees from the RTOs of this study. Scholars 

should also extend the scope to other RTOs. 

 

Furthermore, broadening the theoretical framework in the same context might prove to further 

develop a deeper and more meaningful understanding of the innovation processes and improvement 

areas of RTOs. While broadening the theoretical framework might be beneficial for the findings and 

research, deepening the research within this framework might also yield interesting insights as an 

extension of this study. Transaction cost theory could further be included to examine the strategy and 

decisions with external partners. Furthermore, ambidexterity and thus balancing exploration and 

exploitation are found as relevant for RTOs and could be an insightful concept to apply. Furthermore, 

while these future research considerations are primarily related to the Danish innovation realm, this 

could easily be extended to other countries, and potentially also other innovation intermediaries than 

RTOs. 

 

Lastly, a potential aspect for future research could be looking into how the diverging organisational 

prerequisites and goals of RTOs relative to private firms shape the usefulness of theories. Investigating 

the relationship between RTOs and private firms in order to strengthen the knowledge of how well 

existing literature and perspectives apply for other organisational types than private firms could be 

insightful. While academic research has already looked into the applicability of OI in e.g. the public 

sector (e.g. Mergel & De Souza, 2013), further adding to the knowledge and usability of the paradigm 

of OI and the theories applied here might serve as a useful step for future research.  
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Overall, given the underresearched realm of RTOs, we find numerous paths for future research to 

amplify the academic research of both the organisational, strategic, innovative, open and 

performance-related capabilities of RTOs. Future research might also extend from academic research 

to a more practically focused research. An approach could be to more thoroughly develop specific 

ways in which RTOs can leverage OI with a more consultancy-oriented focus in order to develop 

actionable suggestions and work plans for the managers of RTOs to directly apply. 

6 Conclusion  
This study addresses the problem of inefficiency in the Danish R&I realm with RTOs as the focus. RTOs 

can bridge the gap between science and private firms and enhance the accessibility and opportunities 

for SMEs to access and leverage the newest developments in technology and knowledge. However, in 

order for RTOs to do this they need to corner their deep and technical knowledge with a stronger 

emphasis on the innovation processes. One of the ways in which RTOs can identify and integrate 

external and new knowledge into their apparatus and transform and disseminate it into something 

usable for SMEs is through the underlying notions of OI. By applying inbound and outbound OI this 

study examines how RTOs acquire, search for and onboard external knowledge and how RTOs 

commercialise internal ideas, knowledge and technology. The analysis finds that RTOs have an open 

external search strategy and they acquire and onboard knowledge by giving employees autonomy as 

it is largely up to the employees to perform these tasks. The second part of the analysis finds that RTOs 

differ greatly in their approach to commercialisation. DBI typically refrains from external 

commercialisation and lack competences to leverage it, but TI gives away many ideas and technologies 

where it only gets the costs covered. These findings have implications for practitioners since 

innovation processes are often neglected in daily operations. This study contributes to academia by 

highlighting an important aspect of the innovation realm and an organisational type that influences 

the performance of private firms but has received little attention in innovation and R&D management 

literature. However, we acknowledge that our research and findings are limited by the methodological 

approach and our research design. The validity and reliability of this study is limited by the natural 

limitations of qualitative case studies. 

 

The discussions extend the findings by reflecting on the notion of how RTOs can leverage respectively 

inbound and outbound OI. RTOs can leverage inbound OI by more extensively tapping into external 

knowledge but with a structured process to prevent oversearch. This would allow RTOs to leverage 

externally generated knowledge by combining it with its internal resources, so RTOs are not solely 
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relying on internally generated ideas and technologies. This activity might be difficult and costly which 

is exactly why RTOs, and not SMEs, are perfectly suited to do so. Within outbound OI, RTOs can use 

EKE as a specific methodology to help develop a strategy cornered by a specific process and 

organisational and cultural capabilities that allow RTOs to transfer ideas and knowledge to SMEs. 

Outbound OI can thus aid RTOs in fulfilling their societal aim of converting new ideas and technology 

into practical and useful innovations for SMEs to benefit from. However, this process needs to be 

balanced so RTOs take the right keep or sell decisions.  

 
In answering our research question How can Research Technology Organisations leverage Open 

Innovation in order to improve their innovation processes, we find that RTOs can leverage OI by finding 

and onboarding external resources so that they supplement their existing knowledge with knowledge 

that they would not be able to develop themselves. This would improve the output of their innovation 

processes by increasing the novelty and quality of the knowledge and technology that RTOs then 

would make available for SMEs. The way of making this available is through balancing between 

keeping or selling the technologies. As such, RTOs can leverage OI by strengthening the opportunity 

span of how they both develop and onboard knowledge, and how they internally or externally 

commercialise it.  
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