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Management summary  
 

Technology transfer is the process of transferring a technology-based innovation from the inventor of the 

technology towards an entity that can apply the technology in marketable products (Kirchberger & Pohl, 2016). 

While many countries invest heavily in maintaining a strong and healthy science base they tend to fail in their 

intentions to transfer technology that creates economic impact (Visintin & Pittino, 2014). Technology based spin-

offs are often mentioned as the preferred mechanism to incorporate scientific knowledge into marketable 

products. Nonetheless, many technology based spin-offs fail to reach their potential. Understanding the early 

development of scientific spin-offs is thus an important element for practitioners and policymakers responsible 

for spin-off support (Visintin & Pittino, 2014). Despite the potential of spin-offs originating from applied research 

institutes there is found to be a lack of theoretical and practical knowledge in their specific context.  

The ongoing professionalization of Technology transfer offices (TTO) has led to numerous studies about the 

effectiveness of TTOs and their role in spin-off incubation. Next to universities, applied research institutes (or 

RTOs) also play an important role in technology based innovation (EARTO, 2017). While at most research 

institutes TTO structures are found, TNO has only recently installed a similar approach to enhance the incubation 

process of spin-offs. Since the beginning of 2017 TNO is in a transformation phase of establishing a new 

Technology transfer office that it designed to replace the former business incubator. This research was aimed at 

addressing the obstacles present at the incubation process of TNO. 

In this research a case study methodology was applied as it provided the opportunity to gain a deep 

understanding of the research context and processes (Saunders, Lewis, & Thornhill, 2007). This study used a 

combination of semi-structured interviews, participant observation and document analysis. Primary data was 

collected via 12 qualitative interviews with team members of six active cases in the technology transfer program. 

The case sample consisted of projects in varying levels of maturity and industry. After collection of the data it 

was analyzed using a grounded theory approach consisting of three sequential steps (Aken, Berends, & Bij, 

2007). The steps dictated by this approach are open coding, theoretical coding and selective coding and consist 

of inductively defining core themes from the data. To increase the validity of the research findings these were 

discussed with two technology transfer officers of the Innovationlab, the TTO of the Eindhoven University of 

Technology. The findings resulted in six key findings that influenced the spin-off incubation process.  

The results indicated that entrepreneurial teams struggled with the identification of a viable commercial 

application. In general, the quality of their search was constrained by the lack of market orientation and 

business/entrepreneurial education. Furthermore team members were insufficiently trained in the application 

of the lean startup methodology leading to a varying quality of the opportunity validation process. Teams were 

constrained by their limited knowledge of the different paths to the market and the underlying factors those 

commercialization paths comprise. Support during the process was provided on the initiative of the team 

however they often did not recognize their own limitation.  

The entanglement of goals between the technology transfer case with research programs was complicated by 

the large overlap in team composition. The latter limited the decoupling from the organizational setting that 

allows teams to use a market oriented perspective compared to the scientific culture of TNO. The 

entrepreneurial ambition of teams was negatively influenced by the absence of organizational policies, including 

part-time employment (which was introduced during the execution of this research), incentives at research 

group level, conflict of interest policies and the limited transparency about conditions of departure. Team 

members expected a long and frustrating process to determine the terms about the use of IP, facilities and non-

codified knowledge. The latter is fueled by a history of spin-off related conflicts in prior spin-off cases. The low 

familiarity of department managers with the tech transfer process and objectives complicated the relationship 

between the spin-off and the department the venture departs from. Furthermore, a lack of incentives for 

research groups negative influences the relationship between the two entities.   
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A design science approach was used to develop propositions to address the six key findings into actionable 

design parameters (Denyer, Tranfield, & van Aken, 2008). Using CIMO logic intervention mechanisms were 

developed to guide practitioners in addressing the identified issues. CIMO logic is a prescriptive method to 

explain why interventions have a certain outcome based on the context of the research problem  (C), the specific 

intervention (I), that evoke a mechanism (M), to achieve a desired outcome (O). Based on the CIMO logic 

principles four different proposition were created.  

To increase the effectiveness of the technology transfer process interventions and mechanisms are defined. 

Those mechanisms describe how the understanding of team members about the commercialization paths can 

be improved, how teams can be supported in applying the lean startup validation methods, how teams can be 

assessed on their complementarity to ensure a mix of market and scientific perspectives, how the perceived risk 

of spin-off participation can be reduced and how to implement relation-focused approaches to 

commercialization. To improve the incubation process of spin-offs these intervention mechanisms are translated 

into propositions that can be implemented by TTO managers.  

 Proposition 1:  Increase the teams understanding of technology commercialization with  
   online MOOCs (Massive Open Online Course)  and workshops with local  
   incubators 
 Proposition 2:  Create an inventors guide to tech transfer with explanation of the TT   
   and spin-off creation process 
 Proposition 3:  Ensure teams have the required entrepreneurial capabilities                                                                                                          
 Proposition 4:  Introduce incentives that enhance the long-term relationship between spin- 
   offs and TNO 

 

The findings of this research can be used by technology transfer practitioners to focus their efforts in the support 

of spin-off founding teams. In particular for the managers of TTOs in a transition these propositions can help in 

establishing a supportive organizational environment. As indicated by this research such an environment 

requires certain boundary conditions including policies at organization level, incentives at lower levels in the 

organization and teams with the required capabilities. The proposition provided in this research may help TNO 

in establishing those conditions and improve the incubation process.  
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1. Introduction 
Today, the transfer of technology from research institutes towards the market is of particular interest to many 

governments and institutes (EARTO, 2017). There is an ongoing trend towards creating impact and sustainable 

benefits for society in order to justify the use of tax money for scientific research. Especially the creation of spin-

off based research findings receives numerous attention. Spin-off are described as an important channel that 

research institutes can use to transfer the outcomes of public research into the economic system (Visintin & 

Pittino, 2014). In particular the potential of spin-offs in stimulating local industrial ecosystems receives the 

interest of policymakers (EARTO, 2017). Several investigations indicate however that most public spin-offs 

perform rather poorly and leverages the need to understand the obstacles these firms face (Visintin & Pittino, 

2014).   

Started in North-America, technology transfer via spin-offs has taken a leap in the past decade. Fueled by public 

pressure and decreasing budgets, most universities have invested in practices and expertise to foster the process 

of technology transfer via spin-offs. This process is extensively described in the academic literature, though most 

research is conducted in university settings. Next to universities, applied researchers institutes (or RTOs) also 

play an important role in technology based innovation (EARTO, 2017). Academic research thus largely 

overlooked the role of applied research institutes (RTOs). A main difference between the different the two type 

of organizations is the stage of scientific research they focus on. While universities are more aimed towards 

fundamental research, RTOs are more positioned towards applied market driven research. Surprisingly, these 

institutes tend to underperform in spin-off creation and large differences in performance can be found along 

these institutes (EARTO, 2017).   

1.1  TNO 
TNO is an organization positioned between universities and commercial business, that can be classified as a 

research and technology organization (RTO). As the largest research organization in the Netherlands, TNO has a 

goal to conduct applied scientific research. Its core mission is to connect people and knowledge in order to 

create innovation that enhance the competitive strength of the Dutch economy and welfare of society (TNO, 

2016). This mission requires in-depth scientific knowledge as well as skills to connect and combine technological 

disciplines. The new strategic plan for 2018-2021 describes the aim of TNO to be the leading facilitator of 

innovation in the Netherlands (TNO, 2017). Their approach is to bring different stakeholders together to work 

jointly on new innovations. TNO employs over two thousand researchers and possesses state-of-the art research 

facilities. As a public research institute its receives half of its operating income via direct funding from the 

department of Economic Affairs and Defense. The other half of the operating income is earned via contract 

research in commission for businesses and public organizations (TNO Annual Report 2016).  

The organization of TNO is structured according a matrix structure until the end of 2017.TNO is currently in the 

process of transforming into a unit structure, that will be effected by the start of 2018. The organizational matrix 

consists of two axes; the technical domains (expertise clusters) and the market domains (Figure 1). The technical 

domains employs researchers, consultants and project leaders and is divided in Technical Sciences and Earth, 

Life & Social Sciences. The other axes consists of five market domains; Industry, Healthy Living, Defense, Safety 

& Security, Urbanization and Energy as illustrated in the figure below.  
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Figure 1; organizational structure of TNO 

 

Research programs  
TNO contributes to the completeness of the Dutch industry with applied research undertaken in research 

programs. Within the organization TNO, research programs are divided into three main categories (Figure 2); 

Early research programs, Shared research and contract research. Early research programs are aimed to 

developed and expend scientific knowledge. Basic funding is in general provided by the ministries of Economic 

Affairs and Defense. Research outcomes can be classified as technology in the experimental proof of concept 

phase.  

Shared research consists of research programs in which knowledge is developed in collaboration with partners. 

Either via public-private or public-public partnerships. The aim is to undertake research with a clear focus in a 

specific technological domain. Research outcomes vary between technology validated in laboratory settings and 

technology demonstrated in relevant environments.  

Contract research are research assignments in commission of customers and customers can be governments, 

commercial companies or NGO’s. Since contract research is payed entirely by the customer, research outcomes 

can be assigned to the costumers with greater exclusivity than in the public-private programs which involves tax 

money.   
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Figure 2; the relation between the different research programs 

According to the new strategic plan of TNO, technology transfer will be the fourth research program. However, 

since the aim of this program is not to produce new knowledge the classification of a research program is 

somewhat confusing. The Technology transfer program aims to valorize knowledge produced in other research 

programs for which shared research programs are the main provider of opportunities.  

1.1.1 Technology transfer at TNO 
Opportunities for commercial applications are often based on early stage technology and thus require both 

technological and commercial development. In-house operational and financial support from the parent RTO 

organizations is found to be critical in the establishment of technology based spin-offs originating from RTOs 

(EARTO, 2017). In most research institutes such support is the responsibility of the Technology transfer office 

(TTO) and the primary task of the TTO is to encourage commercial activity grounded on scientific knowledge 

(KNAW, 2014). Despite the potential of spin-offs from RTOs there is a lack of theoretical and practical knowledge 

in the context of RTOs.  

Following other research institutes, TNO is since the beginning of 2017 in the process of establishing an TTO. 

Aimed to replace the infrastructure of TNO Companies, the former business incubator of TNO. The task of TNO 

Companies was to incubate business opportunities into new ventures and provide seed capital to these new 

ventures. As an affiliate company of TNO it was positioned outside the TNO organization and had its own board 

of directors and financial responsibility.  

At the end of 2016 ‘TNO Companies’ was sold (e.g. the majority shares) to an private investment company (First 

Dutch) and renamed as First Dutch Innovations (FDI). Following, the activities of FDI changed from a business 

incubator to an early stage investor. Subsequently, inside TNO a new technology transfer office was established 

that could put more emphasis on the first phases of valorization (opportunity discovery resulting from research 

outcomes). As in previous years the process of spin-off  formation was overly complicated, the new technology 

transfer program (name of the new internal TTO) aims to simplify this process.  

1.1.2 Structure of the new Technology transfer program 
The context of this research is the new Technology transfer program (TT program) of TNO. In the following 

section the program will be explained in more detail before the research question is stated.  

The goal of the new Technology transfer program is to increase the amount of TNO spin-offs and license deals 

to existing companies. In order to achieve this goal budget and support is provided by the TTO. The goal of that 

budget is to allow the researchers to create the initial value proposition for the technology and undertake an 

assessment of the best path towards the market. 

One of the major differences between the old and the new situation is the moment pre-seed budget is available. 

In the old situation, investment was possible after the company was formed and transferred to the business 

incubator. In the new situation, project budget (or pre-seed investment) is available prior to formation of a new 

venture and can be used to evaluate the commercialization opportunity.  
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Organization 
The TT program consist of two distinct phases (Figure 3). All TNO employees can apply for Phase 1 with an idea 

or application based on TNO technology. Subsequently every application is reviewed by the Tech Transfer Board 

for approval and allocation of the resources. The Tech Transfer board consist of TNO managers and if needed 

additional external experts.  

 

Figure 3; TNO Technology Transfer Program TNO  

In Phase 1, the objective is to evaluate the best path towards the market. This could be a license towards an 

existing company, the formation of an spin-off or the spin-out of an sub-department of TNO. To provide support 

for this decisions, three months and 30.000 euro is available to validate the first value proposition 

(product/market combination) with potential customers. These resources are meant for; search for 

customer/market validation, technical due diligence and exploration the business case. During phase 1, teams 

can decide to participate in the Launchlab program of incubator YES!Delft (TNO is a minority shareholder in 

YES!Delft). Launchlab is a ten week program designed to validate the business model and is based on the Lean 

startup methodology of Steve Blank and business model canvas by Alexander Osterwalder (YES!Delft, 2017).  

At the end of phase 1 teams should be able to come up with the following results; a proposal for a license/spin-

off, validation of the technical maturity level and a first business case. If the conclusion is that the technology is 

best commercialized via a new entity, a team can apply for phase 2.  

In Phase 2, the goal is to prepare the establishment of the spin-off. For which the team is assigned a budget of 

50.000 euro which can be used during a period of six months in order to develop the business plan and define 

the MVP (Minimum viable product), establish a committed team and prepare the legal agreements with TNO. If 

the commercialization of the technology requires the creation of an demonstrator model (or other forms of  

proof of concept) the team can request an additional 300.000 euro for Proof of Concept funding. The main 

criteria for approval are the necessity of a proof of concept to convince investors and a sufficient large business 

case.  
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1.2 Problem description 
TNO is in a transformation phase after the disposal of their former business incubator and wants to understand 

how to make spin-offs investor ready. While in the old situation the path for TNO spin-offs was to mature via 

the TNO affiliate TNO Companies. The new situation allows external investors to participate in TNO spin-offs and 

thus TNO requires a different type of incubation process. 

Unfortunately for practitioners, there is little guidance on how to apply the available knowledge about spin-off 

incubation into actions for RTOs. Academics have researched the topic of the Technology Transfer Office (TTO) 

extensively and also the topic of growth of academic spin-offs has received numerous attention. However the 

effect of the practice of the TTO office and the performance these internal practices on spin-off incubation has 

only received attention recently. Furthermore, the literature on technology transfer shows limited amount of 

research specifically aimed at applied research institutes. Since TNO is adopting similar technology transfer 

practices as universities established years ago it is beneficial to see what the implications are and if similar paths 

can be applied at applied research institutes as TNO. This research aims to enrich the practical implication for 

TTO practitioners employed by RTOs and aims to address the practical implication of technology transfer at the 

applied research organization TNO.  

  

1.3 Research questions 
In order to achieve the goal of this research, the following research questions need to be answered.  

How can TNO improve its incubation process in order to increase the amount of spin-offs? 

Based on this main questions the following sub-questions are formulated:  

Q1:  What incubation strategies can TNO follow?  

Q2: What are the effects of the current approach on the formation of spin-offs? 

Q3: What do spin-off founding teams encounter prior to incorporation and what practices can 

 accelerate the establishment of spin-offs?  

 

 

 

Figure 4; research problem 
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2. Theoretical background  
Research institutes (RI) are often mentioned as key players in the creation of technological innovation. However 

before scientific invention can be applied in commercial products a transformation process is needed (Fontes, 

2005). That process is called technology transfer and can be described as the procedure of transferring a 

technology-based innovation from the inventor of the technology towards an entity that can apply the 

technology in marketable products (Kirchberger & Pohl, 2016). Due to the tacit nature of technology, technology 

transfer involves more than the simple hand over of knowledge from one entity to another, it is the search for 

applications that makes scientific invention accessible to other actors with a different cognitive context. Since 

RIs generally do not have all the capabilities needed for this transformation process, including product 

development and business development, transfer of invention is the typical mode of commercialization (Pries & 

Guild, 2011).  

Prior to the establishment of technology transfer offices, transfer activities were shaped by the personal 

relationship between researchers and the industry (Brescia, Colombo, & Landoni, 2016). However, these days 

most research institutes have established organizational structures, called Technology Transfer Offices (or 

TTOs). TTOs can be defined as structures at research institutes with the purpose of commercial development of 

scientific and technological research (Battistella, De Toni, & Pillon, 2016). Their primary function is to support 

the diffusion of technology resulting from scientific research via licensing of intellectual property protected 

inventions to commercial companies and assist in the formation of spin-offs (Siegel, Waldman, & Link, 2003).  

Reviewing the literature on technology transfer offices and spin-offs several different streams are identified. In 

the following sections the main streams are discusses and linked together. First, the different commercialization 

mechanisms that research organizations could use, will be discussed (2.1). Second, the activities of the 

Technology transfer offices and the implications for spin-off formation is reviewed (2.2). The capabilities these 

activities require, called the capability perspective of the TTO, as well as the organizational structures of the TTO 

are summarized in the next paragraph (2.3). Another important factor is the composition of the founding team. 

A strong link between the team and incubation support from the TTO is shown (2.4). Although the composition 

of the initial founding team is important, the network of the spin-off is found to be of importance in the further 

growth of the venture (2.5). During the development process of spin-off it is often required to construct a 

development relationship with the parent organization in order to achieve growth. Finally as the success of a 

business is dependent on a good fit between technology and needs of customers the effectuation approaches 

are discussed who focus the identification of business opportunities (2.6). 

First, a typical spin-off incubation process as described in the literature, will be reviewed. Although no general 

accepted model was found there seems to be a consensus about the use of development stage or lifecycle 

models (Clarysse, Wright, Lockett, Velde, & Vohora, 2005). Clarysse et al (2005), explains a description of the 

spin-off incubation process in which the first stage is the opportunity search stage in which technologies with 

commercial potential are identified. This first stage generally ends with an invention disclosure (the official 

registration at the TTO). Second, an assessment of the intellectual property protection of the technology is 

undertaken and if needed filed for patents. The second step also includes a decision between a license towards 

an existing company or commercialization via an new spin-off venture. Third, selection of the spin-off projects 

based on their potential compared to other projects. Fourth, development of the business model and linking of 

the spin-off with sources of funding. Sixth, once the spin-off have obtained the needed resources (funding, 

founding team) the new venture can be incorporated and the spin-off is supported via coaching.  

The model of Vohora et al. (2004) uses similar descriptions and phases but explains the different stages in more 

detail and thus enhances the usability for practitioners (Figure 5). Each phase ends with an critical juncture in 

terms of resources and capabilities that must be satisfied in other to progress towards the next stage and both 

are explained in  

Table 1. 
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Figure 5; critical juncture development mode (Vohora, Wright, & Lockett, 2004) 

 

2.1 Commercialization mechanisms  
For research institutes one of the key challenges is to determine the best business model for transferring 

technologies towards the industry market (Pries & Guild, 2011). In contrast to commercial companies those 

institutes are limited in their option to valorize technological innovation as universities are not active in the 

market for products and services. Following, transfer of knowledge across the borders of the institute is 

typically involved in commercialization activities (Pries & Guild, 2011). The different commercialization 

mechanisms found at research institutes are licensing the technology to an commercial company, technology 

sale and the creation of a new spin-off firm.   

Licensing: 
By licensing the technology to an external party, the licensor remains the owner of the technology (Pries & 

Guild, 2011). The party that receives the license is granted the right to use the technology for commercial 

product and is able to prevent others (without a license) to do so. The three different licensing strategies 

explained by Markman et al. (2005) are;  licensing for sponsored research, licensing for cash (royalties) and  

licensing for equity (Markman, Phan, Balkin, & Gianiodis, 2005). Licensing for sponsored research is associated 

with early stage technology and often the least preferred option. Licensing for cash consist of royalty 

payments resulting from revenue generated by product or services based on the licensed technology. 

Licensing for cash is often used when the  

 

 

 

http://www.sciencedirect.com/science/article/pii/S0048733303001070#gr1
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Table 1; description of the critical juncture development model by Vohora et al. (2004) 

Phases Description of phase Critical juncture 

1. Research Scientific research provides opportunities for 
commercial exploitation  

Opportunity recognition, first 
match is found between the 
technology and a unfulfilled 
market need 

2. Opportunity 
framing phase 

The recognized opportunity is further 
examined by the TTO and the inventor to 
validate the underlying value and  frame it 
into commercial opportunities (application). 

Entrepreneurial commitment, 
acts that bind the venture 
champion (entrepreneur or 
inventor) who brings forward the 
commercial application and/or 
venture 

3. Pre-organization 
phase 

Opportunity is framed and entrepreneur(s) 
can start to decided what resources and 
capabilities its need to develop/acquire 
including funding. Business plan 
development and how to enter the market. 
Academic and/or surrogate entrepreneur 
committed to the development of the spin-
off 

Credibility, capability of the 
entrepreneur to gain access to 
the initial stock of resources. 
Especially sufficient financial 
resources.  

4. Re-orientation 
phase 

Once resources are acquired the focus shifts 
to attempts of offering value to customers 
and a constant identification, acquiring and 
integrating resources for the re-orientation 
of the offering 

Sustainability, in the form of 
sustainable revenue from 
customers or new investments 
milestone or payments by later 
stage investors. Shows the ability 
of the team to create value.  

5. Sustainability phase The spin-off is able to receive sustainable 
returns from their offering. The venture has 
found a scalable and repeatable business 
model. Typically venture move to a more 
commercial environment. While the venture 
is likely to have retained close links with the 
parent organization.  

 

 

technology has identified market applications and is consistently paired with IP-based technologies (Markman, 

Gianiodis, Phan, & Balkin, 2005). With licensing for equity the technology is seen as a real option and is 

essentially a real option in the new venture. This strategy is often associated with proof of concept or reduced 

to practice stage technologies. The decisions to use one of the three mentioned strategies depends heavily on 

the stage of the technology. Which Markman et al. (2005) classified in four subsequent stages. Early-stage 

inventions, proof of concept, reduction to practice and prototype (Figure 6). 
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Figure 6; three generic commercialization practices (Markman et al.,2005) 

Technology sale  
Technology sale consist of transferring all the property rights of the technology towards an external entity who 

becomes the new owner of the technology. However also exclusive licenses fall into this category as they 

basically result in the transfer of all the rights towards the licensee (Pries & Guild, 2011). 

Creation of a new spin-off firm 
Spin-off can be defined as entrepreneurial ventures founded to commercialize innovation generated at 

universities or corporations (Markman, Siegel, & Wright, 2008; Savva & Taneri, 2014). Such firms are often 

dependent on IP protected technologies licenses to the firm. The university or corporation may also own 

equity in return for knowledge generated at the parent institute (Markman et al., 2008).   

To determine which commercialization mechanism is best suited for the commercialization of the technology, 

several evaluation criteria are explained (Markman, Phan, et al., 2005; Pries & Guild, 2011). In order to be 

active in the market for technologies (licensing), patent protect ability is an important aspect (Pries & Guild, 

2011; Rothaermel, Agung, & Jiang, 2007). The authors state that other intellectual property protection rights 

(IPR) offer insufficient protection for the licensing of technology. Following Markman et al (2008) states that 

many spin-off ventures are bases on informal non-codified knowledge thus licensing for equity would be 

preferred when IP protection is limited. Therefore, the creation of a new spin-off is most suited when the 

patent protection is limited or absence and the technology mainly consist of non-codified knowledge. 

Pries & Guild (2011) provides empirical evidence for the business model approach in explaining 

commercialization structures for RIs based on technology characteristics and find evidence for two evaluation 

criteria. Namely, legal protection and commercial uncertainty of the technology. Gans and Stern (2003) 

investigate the commercialization strategies for technology start-ups and argue that besides the legal 

protection the access to complementary assets determine the options the firm has to enter the market. Their 

framework is a useful guideline for TTOs and academic entrepreneurs in deciding a commercialization strategy 

(see appendix 3). 

Thus the access and requirement of complementary assets should be included in the evaluation of the 

different commercialization mechanism. Overall the four factors that determine which commercialization 

mechanism is best suited can be evaluation using the following four criteria.  

1. The patent or other legal protection of the technology 

2. The importance of specialized complementary assets 

3. The commercial uncertainty associated with the technology 

4. The uncertainty associated with the stage of the technology  
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2.2 Venture creation activities of TTOs  
The ongoing professionalization of commercializing inventions has led to the establishment of new 

organizational entities dedicated to the transfer of technologies towards a commercial environment. Prior to 

the establishment of these dedicated structures, personal relationships between industry and academics 

determined the success of technology transfer (Brescia et al., 2016). The introduction of TTOs and the 

formalization of commercialization mechanisms has resulted in a stricter focus on intellectual property related 

aspects. However the strong focus on the transactional elements of IP in the literature may be overstated since 

it is often just one of the factors in technology transfer. While the required relationship between firms that are 

involved in the commercialization of innovation consist of many more aspects that solely IP (Weckowska, 2015).  

In the evaluation of the different commercialization strategies the researchers require the support of the TTO. 

The TTO can undertake different activities to support the teams during the spin-off formations. In the literature 

different approaches are discussed and different effects on the processes are found.  

Brescia et al. (2016) consider IP support, research support and spin-off support as well as the organizational 

structures to manage them as the main support activities of TTOs. Weckowska (2015) identifies similar activities 

and provides a wide overview of the abilities required for the identified five key aspect of the TTO; encourage 

invention disclose, management of IPR, Identify licensees and investors, securing resources for IP development 

and exploitation, mediation between scientist, firms and university administrators.  

In relation to invention disclosure, policies and practices are mentioned as the most effective instrument in 

encouraging disclosure of scientific invention. Especially policies concerning royalty sharing, self-licensing (the 

option for researchers to license directly to industry contacts), academic promotion and pro-active search. Early 

discovery by the TTO via active search can enhance spin-off establishment due to the increased  time to assess 

the invention and develop an exploitation plan (Weckowska, 2015).  

The activities of the TTO concerning intellectual property consists of assessment, securing and maintaining IPR. 

First the TTO needs to assess the ownership of the invention, are third parties involved and/or is the research 

funded externally and is the invention infringing or based (or parts) on existing IP. Second, the TTO need to 

perform a technological assessment of the invention to answer the question if the invention is sufficiently 

developed. The involvement of the researcher and relevant external partners is essential in this step since the 

TTO does not often have the required specific knowledge (Shah & Pahnke, 2014; Weckowska, 2015). Third, the 

TTO has to search if there is a potential and profitable market for a license and what the value of it will be. 

Especially radical new technologies can complicate this search due to its market creation characteristics. 

Assessing the patentability does not require a thorough commercial evaluation, however the value of a patent 

is determined by the scope of the claim, and knowing the commercial value and potential market can be 

desirable before the start of the patent application process. While often the interest of an industry partner is 

sufficient to justify patent application (Siegel et al., 2003). Knowing the value of the license is beneficial for 

licensing as well as spin-off creation (Weckowska, 2015). Activities about informing companies about new 

scientific discoveries and expertise helps in identifying potential companies for license agreement or investors 

in spin-offs.  

Debackere & Veugelers (2005) identify several critical success factors in technology transfer. Namely; adequate 

faculty tenure, promotion policies, adequate royalty/equity distribution and adequate staffing procedures 

within transfer offices. Those factors require a mix of scientist, lawyers and managers acting within a highly 

professional environment. They propose a governance structure based on key performance indicators, 

decentralization of TT support, the creation of proper incentives and pooling of critical specialized resources 

(Debackere & Veugelers, 2005).  

The structure of the TTO should enlarge incentives for researchers to engage in exploitation activities. Incentive 

schemes must include a fair share of ownership for the founders next to the share of the ROs equity in the spin-

off. As Siegel & Waldman (2003) state, the supply of technology from researchers, or the willingness to disclose 

inventions, is related to promotion/tenure policies and equity/royalty distribution. Institutional culture and 

history as well as institutional and policy environment construe the context in which TTOs operate. The context 
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shapes and construes norms, values and attitude towards the motivation to combine exploration driven 

research with exploitation driven opportunity discovery.  

Taking a slightly different perspective, Debackere and Veugelers (2005) argue that the main goal of a TTO is to 

assist entrepreneurs in building a solid business model via coaching and business plan development. Especially 

support with IP management, contract drafting and negotiation and business plan development is needed to 

support spin-off creation (Debackere & Veugelers, 2005). For researchers involved in new venture creation, 

having access to resources and expertise is essential in their chances of success. In those instances, the TTO can 

provide expertise about company formation and provide access to financial and human resources. Such support 

can include application for funds, guidance in initial business plan creation and recruitment of employees for 

the new venture (Weckowska, 2015).  

Overall, the TTOs are required to undertake a variety of different activities to enhance the spin-off formation 

process. However according to Weckowska (2015) few studies have explored the specific abilities required for 

TTOs to market scientific inventions. 

2.3 Capabilities of the Technology transfer office 
The commercialization activities of research institutes are for a large part dependent on the capabilities of the 

corresponding Technology transfer office (TTO). To adequately support researchers in exploitation scientific 

research outcomes, TTOs require well developed skills and capabilities when executing their support activities 

(Weckowska, 2015).  

One of the most important capabilities for TTOs is conflict management. During the commercialization process 

it is likely that conflicts arise between scientists, universities and companies. Especially differences in motives, 

incentives and organizational cultures can be causes of conflict (Siegel et al., 2003) which need to be solved 

before TT can be successful. Factors of successful mediation are not extensively investigated while 

understanding the motives of all parties involved seems to be key in fostering collaboration between academia 

and industry (Siegel et al., 2003; Weckowska, 2015). In the paper of Siegel et al. (2003), the majority of corporate 

managers, TTO staff and university scientist regarded the lack of understanding of each other norms and 

environment (scientific, university, corporate) as a barrier of successful technology transfer. In this perspective 

they suggest boundary spanning as an important capability of TTOs. In general, since TTOs are often involved in 

negotiation about license and equity agreements they must be able to resolve conflicts that are encountered 

along the way. Following the experience of the university department and management seems to have a high 

influence on spin-off creation. Especially, opportunity disclose is highly depended by the work environment. 

Following, support from direct peers and department management may be more effective than university wide 

policies and incentives (Rasmussen, Mosey, & Wright, 2014).  

The involvement of the inventor is often required for further development of the technology. Thus the TTO 

requires capabilities that contribute to the establishment of positive attitude of researchers towards the 

exploitation process. The notion of Shah & Pahnke (2014) about the tacit-nature of scientific knowledge 

underlines the importance of researchers attitude towards the commercialization process. They state that 

technologies, especially in the early stages, require large amounts of tacit knowledge provided by the researcher 

in order to effectively used. Following, commercialization of the findings frequently requires the involvement of 

the individuals that created the research finding (Shah & Pahnke, 2014) and this problem also arises when 

scientific knowledge is already codified in publications or patents (Fontes, 2005). Besides adequate royalty 

structure, evaluation criteria of researchers at ROs should include indicators evaluating exploitation activities 

rather than solely scientific criteria. 

Organizational structures of TTOs 
Besides the capabilities of the TTO, the organizational structure of the TTO influences the spin-of incubation 

process. Markman et al (2005) introduced a distinction based on internal/external organizational structure 

based on 128 interviews with TTOs directors. They distinguish three models based on the autonomy granted by 

the institution to pursue commercialization activities (Markman, Phan, et al., 2005). The first is the traditional 

way, organized as an integrated internal department in the university administrative structure. The second and 
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third models are external structures; the non-profit structure and the for-profit structure. The not-for profit is 

either a separate independent unit or as part of an external founded research institutions out of the 

administration of the university. The for profit type also has his own CEO and board (Markman, Phan, et al., 

2005). Alternative models include the combination of an internal structure, which reviews and ranks innovation, 

and an external for-profit company that commercializes the most promising ones (Brescia et al., 2016). 

By analyzing the TTOs of the 200 best ranked universities in the world, Brescia et al (2016) found that all 

organizational structures are suited for large TTOs however they also find that the highest ranked universities 

adopted the internal organizational structure. Furthermore, Debackere and Veugelers (2005) argue that the 

organizational part is best organized decentralized, with a boundary spanning entity to provide support directly 

at the research group level. Decentralization implies adequate freedom and autonomy for researchers (or 

groups) to engage in transfer activities when opportunities present themselves. It also implies the central role 

of research groups in distributing the proceedings of exploitation activities (Debackere & Veugelers, 2005). The 

authors present the matrix structure as the favored organizational structure. To support these groups in their 

exploitation activities only a minimal centralized support infrastructure should be in place.  

Brescia et al. (2016) noted that the majority of top ranked universities used the internal organizational model. 

Which suggest that the separation of research activities and transfer activities or delegate the transfer 

management activities to external organizations is not preferred.  

Besides the structure of the TTO, processes should be in place that complement the organizational structures. 

Including processes that monitor and manage contract research and licenses, which include expertise on legal, 

financial and human resource management (Debackere & Veugelers, 2005). Specialized staff in the centralized 

unit is needed to provide this. Furthermore, knowledge management policy, including patent and intellectual 

property management is found to be beneficial and should be part of the responsibilities of the centralized unit 

(Debackere & Veugelers, 2005). To ensure an appropriate level of familiarity with intellectual property by 

researchers, training is proposed to enable an effective cooperation with experts. 

The final part of the support processes is the acquisition of seed capital and building internal processes that 

monitors the process of commercialization. In which the TTO unit should assist the academic entrepreneur in 

the process of developing their venture and needed governance practices (Debackere & Veugelers, 2005). Thus 

sufficient managerial capabilities and industry experience should be present within the TTO.  

To conclude, the capabilities the TTO should poses to fulfill the activities as explained in the previous chapter 

are numerous. Overall the required skills can be summarized into five main categories. The TTO needs to be able 

to;  

1. To develop or facilitate policies and practices that encourage the disclosure of potentially 

commercial viable invention   

2. Managing the RO intellectual property including technological assessment and verify if an viable 

market exists 

3. Identify potential licensees and/or investors for spin-offs 

4. Secure resources for IP development and exploitation 

5. Mediate between scientists, firms and university administrators when differences in motives, 

incentives and organizational cultures cause conflicts 

6. Support new venture created by academic entrepreneurs. 
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2.4 The entrepreneurial team 
The commercialization of research findings via spin-off requires the existence of an entrepreneurial teams and 

is suggested to be one of the main determinants for growth and success of new ventures (Visintin & Pittino, 

2014). The literature on academic spin-off teams discusses the composition of the team, social capital of the 

team and surrogate entrepreneurs and the impact on the initial resources of the new venture.  

Visintin & Pittino (2014) analyzed the relationship between the University and the university spin-off and in 

particular the effect of demographical characteristics on the new venture performance. They argue that previous 

research has largely overlooked the peculiarities of the presence of academic personnel in the entrepreneurial 

team. Their study provides empirical evidence for the importance of joint presence of academic and non-

academic team members for the integration of scientific and economic view on science (Visintin & Pittino, 2014). 

Their findings also highlight the impact of surrogate entrepreneurs, non-academics with commercial skills and 

experience working together in the spinoff with the academic inventor (Lockett, Wright, & Franklin, 2003).  

Both findings are in line with the general view in literature about heterogeneous founding teams (Ensley & 

Hmieleski, 2005; Lockett et al., 2003; Visintin & Pittino, 2014). Such teams allow the interplay between members 

in the same team with different orientations and encourage learning and problem solving, called ‘duality’ 

(Visintin & Pittino, 2014). The latter is especially important for ventures involved in developing products or 

services based on scientific concepts (Fontes, 2005). However, Visintin & Pittino (2014) argue that duality only 

has a positive influence when the separation of the groups is tempered by other characteristics that stimulate 

integration of sub-groups. The following dimensions promote integration between subgroups and moderates 

the influence of duality;  

1. Low disparity in academic status within academic subgroups 

2. Common membership in the same research team 

3. Similarity in previous work experiences 

Especially academics active in a non-commercial research environment generally lack the skills and experience 

needed for successful spin-off establishment (Hayter, 2016; Markman et al., 2008). Missing necessarily business 

skills and market orientation as a consequence of their educational specialization (Visintin & Pittino, 2014). In 

contrast, scientist receiving industry funding, generally have more connections with the industry or industry 

experience and are indicated to engage more often in patent, license or spin-off creation activities. This 

argument applies particularly to academic founders, who due to their educational specialization, often lack the 

necessary business skills and market orientation for the commercial development of their ideas. 

According to Mcadam and Mcadam (2008) the extant literature refers to the establishment of the 

entrepreneurial team to overcome the challenges faced during the lifecycle of ventures. As the venture grows 

the amount of day-to-day tasks will exponentially grow and ultimately requires delegation of task to others. Van 

Geenhuizen and Soetanto (2009) underline their finding and suggest that commitment of the entrepreneurial 

team is one of the main criteria to enter incubation programs. They find that the entrepreneurial commitment 

threshold can be encounter until the end of the first year after opportunity recognition.  

Since academic researchers generally miss commercial experience, Rasmussen et al. (2014) found that first-time 

inventors tend to partner with more experienced colleagues or principal scientist. Their research focusses on 

the department level contrasting prior research which mainly regarded individual attributes (as values and 

attitude (Clarysse, Wright, & Velde, 2011)) as input for the decisions to become entrepreneurs. Following, they 

suggest slack time and tangible resources combined with a high density of commercial activities between 

principal scientist as a powerful enabler in  spin-off creation especially in the first stage of opportunity 

recognition. For academic entrepreneurs, Rasmussen and Borch (2010) stresses the importance of decoupling 

from the academic environment to prevent hindrance in the venture creation process by other university tasks 

or culture.  

Huynh et al. (2017) argues that while numerous literature studied the introduction of experiences entrepreneurs 

or surrogate entrepreneurs to entrepreneurial teams a more holistic approach is needed. Despite the experience 
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these individuals bring along, interventions where TTOs simply ‘parachute’ new members could exacerbate the 

issue. The task of the TTO is to find new team members with vital sector experience, are open to ideas and have 

empathy with the academic team/culture they join. In order to facilitate a smooth integration of new team 

members, the TTO must encourage academic entrepreneurs to recognize their own limitations. Huynh et al 

(2017) suggest that spin-off team in possession of the required  capabilities and networks established prior to 

venture formation imprint themselves on the spin-off and enhance the financial, operational and market 

performance after venture formation.  

To conclude, most studies discussed relate to team composition and emphasizes the importance of 

heterogeneous entrepreneurial teams (Huynh et al., 2017; van Geenhuizen & Soetanto, 2009). In order to be of 

practical use the concept of heterogeneous requires some explanation which is provided by Visintin and Pittino 

(2014) as they argue that heterogeneous teams consisting of a combination academics and non-academics with 

and similarity in previous work experience are best suited. Their results confirm that the combination of non-

academic and academic, thus technical expertise with business and commercial expertise contributes to 

successful teams.  

Besides the combination of individual competences, major challenges remain in the composition of 

entrepreneurial teams in which the influence of the organizational culture and support at department has a 

positive role on the development of entrepreneurial capabilities (Rasmussen et al., 2014). The TTO has a role in 

addressing the weaknesses of founding teams by the selection of nonacademic with capabilities that promote 

knowledge sharing on top of their functional expertise (Hoenig & Henkel, 2015).  

 

2.5 Networks of entrepreneurial teams 
Not only the internal resources of the spin-off team are important for developing successful spin-off activities, 

also the network resources they bring to the table are crucial. As teams possess limited resources, they are likely 

to use their network to search for additional team members and investors (Mcadam & Mcadam, 2008). The 

quality of networks influence the capabilities of teams to develop throughout their growth.  

Network capabilities are suggested to have an positive impact on the organizational performance (Walter, Auer, 

& Ritter, 2006). It appears that network capabilities moderates the relationship between entrepreneurial 

orientation and firm performance. Walter et al. (2006) use the capability-based-view to show that firms perform 

better when their network capability rises. The implication for management of spin-offs is that while 

entrepreneurial skills remain important and a core requirement, entrepreneurial ambitions and skills building 

should not be overstated. Since entrepreneurial skills alone do not create value and could be found elsewhere. 

Implying that the incubator has a role in linking spin-offs to support networks and encouraging academics to 

expand their relationships with external partners.  

Soetanto & Jack (2016) studied the impact of university-based incubation support on the innovation strategy of 

academic spin-offs based on a large sample collected in the UK, Denmark and The Netherlands. And found that 

incubators can support new ventures in the creation of internal and external relationships, in which internal 

refers to formal/informal collaboration with other tenants in a incubators and external to the establishment of 

ties to external networks including professionals, industry and universities (Soetanto & Jack, 2016). Following, 

networking support reinforces the relationship between innovation strategy and performance. The university 

can support teams by providing support activities and access via the university network (van Geenhuizen & 

Soetanto, 2009). Furthermore, universities can act as the intermediary agent in linking relations between 

networks to enlarge the networks of spin-offs.  

Hayter (2016) argues that early entrepreneurial networks are generally constraining due to their homogeneous 

social networks. As a consequence academic entrepreneur often miss the connections networks that can provide 

valuable assets. Networks can also been seen as pathways that enable opportunity recognition (Hayter, 2016; 

Vohora et al., 2004). Based on empirical evidence the researcher find that first order contact, e.g. TTO personnel, 

serves as the connection between academic entrepreneurs and angel investors, professional managers and 

company researchers (Hayter, 2016). Vohora et al. (2004) state that academics with limited social capital 
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encounter more problems in finding accessing and acquiring a surrogate entrepreneur. Following, when social 

capital among the entrepreneurial team is low these firms are less likely to overcome the juncture of 

entrepreneurial commitment as it restrains entrepreneurial activity and value creations. 

Another dimension of networks is their importance in the acquisition of resources and funding. Venture and 

angel investors tend to invest in spinoffs they know or which they referred to by an reliable contact in their 

network. Mutual network connections are thus beneficial and an important determinant of resource acquisition 

(Hayter, 2016).  

To conclude, for academic spin-off heterogeneous teams with links to diverse networks enhance the ability to 

overcome the first critical junctures encountered. Also these teams will overcome critical junctures faster than 

less diverse or experienced teams. The parent firm can assist in this process by giving network support and allow 

teams access to their wide network of industry and academic contacts. Such support is proven to be effective in 

the creation of a strong and diverse network and will foster the performance of these spin-off ventures.  

2.6 Parent - spin-off interaction  
One the important resources that spin-off firms require in order to progress towards the credibility stage is the 

creation of alliances with research institute it originates from (Miozzo & DiVito, 2016). Literature on parent spin-

off interaction explains how relationships between the two entities can be constructed and what the influence 

of the success of the new venture is.  

When teams enter the re-orientation phase the entrepreneurial teams need to acquire new resources (mainly 

financial) that enable changes in the offering (Vohora et al., 2004). Besides the initial resource endowment of 

the research institute, The relationship between the spin-off and the parent organization also influences 

resource acquisition in later stages (Weckowska, 2015). The interaction between the spin-off and the parent 

institute after the moment of spin-off is influenced by the relational capabilities of the TTO.   

Miozzo and Divito (2016) define the speed of early growth as the time it takes new ventures to assembly the 

three critical resources (early fundraising, functional diverse management team, development of technology). 

Following, the researchers indicate a strong bi-directional connection between early fundraising and a diverse 

management team. Their study shows that either the TTO assisted in raising early venture capital and these 

venture capital investor consequently appointed experienced managers. Or the TTO assists in finding an 

experienced manager (CEO) which in turn raised the necessarily capital.  The presence of experienced managers 

or successful early fundraising acts as a signal for credibility and legitimacy of the venture and assist in the search 

for capital or managers. Acquisition of both resources enhances the development of the technology. And spin-

offs that followed an unassisted path in fundraising and managerial competences slowed down their early 

growth (Miozzo & DiVito, 2016).  

Part of technological development is the formation of research alliances. Such alliances can act as observable 

resource for potential investors (Miozzo & DiVito, 2016) and aids the acquisition of the other resources. The 

latter underlines the importance of research alliances between the spin-off and the parent organization in the 

growth of the new venture.  

 

Figure 7; the relationship between the critical resources of spin-off 
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Two different model of interaction between spin-offs and their parent institute can be indicated in the literature, 

the linear knowledge transfer model and the co-production of knowledge model (Treibich, Konrad, & Truffer, 

2013). The first focusses on the creation of spin-offs and the smooth separation and involves as clear cut-off 

point while the second focusses on improving conditions for continuous collaboration and co-development. 

Based on their sample of universities and applied research institutes the authors argue that interaction patterns 

change over time and are influenced by the technological sector and research interest. Treibich et al. (2013) 

found that information technology is more associated with linear cutoff while micro-, Nano- and biotechnology 

were more associated with interactive patterns. These patterns of interaction are moderated by the high costs 

of research equipment that makes sharing equipment essential in the micro/Nano/biotechnology sector. 

Another moderating factor is that patents are less common in the information technology sector. The second 

determinant of the interaction pattern is the research interest of both entities. If the parent changed their 

agenda directly after spin-off it resulted in a segregated pattern while it happened later it resulted in a delayed 

partition pattern. As the new ventures reached a critical threshold enabled the creation of their own R&D 

equipment and personnel the necessity of collaboration became weaker. For TTOs the implication is that when 

a strategic collaboration is one of the goals of the new spin-off, firms become of symmetrical interest only when 

it acquires its own resources (Treibich et al., 2013).  

Hoenig and Henkel (2015), explore in a conjoint study the signaling effects of patents, team experience and 

alliances to venture capital investors. Their results suggest that patents are only valued for their productive value 

as IP, while research alliances and management experience also acts as signals of technological quality. They 

also show that in the evaluation of business model of technology driven startups patents and alliances are the 

most relevant evaluation criteria (Hoenig & Henkel, 2015).  

2.7 Lean start-up method 
Following incubators and other supporting organization in the ecosystem of start-ups and spin-offs, this research 

uses the lean startup methodology (further abbreviated as TLS) as a reference framework. Since the technology 

transfer program of TNO as the focal point of this research is constructed on parts of this methodology the 

choose for this specific framework seems justified.  

The lean startup methodology was first introduced in 2011 by Eric Ries. Besides being largely influenced by work 

of Steve Blank (and his book Four steps to Epiphany), Ries based TLS on the concepts lean manufacturing and 

agile development processes (S. Blank, 2013). The method is published in the popular book The lean startup and 

is largely based on anecdotal evidence on the personal experience of Ries and Blank (Frederiksen & Brem, 2017). 

As many incubators adopted the method, however the theoretical base is surprisingly limited. Frederiksen and 

Brem (2017) provide one of the first scientific reviews of the methodology of TLS.  

While TLS is largely based on the personal experience of Ries and Blank. It also resembles core concepts of 

effectuation theory, with similar principles as ‘affordable loss’ (Sarasvathy, 2001). however since it borrows 

multiple concept of extensive researched subjects as open innovation, lead user testing, etc. And resembles 

much of the concept of effectuation presented by Sarasvathy (2001) it provides managers responsible for new 

venture creation and startup founders the necessary tools to enhance their success. As Frederiksen and Brem 

state; ‘the match between the two is so close it is tempting to regard TLS as the practical implementation of 

Sarasvathy’s research (Frederiksen & Brem, 2017, pg 191).  

The lean startup methodology 
One of the basic elements of the Lean startup approach is that customer feedback matters more that secrecy 

(S. Blank, 2013). As Blank explains, during the dot-com boom, startups often worked in ‘stealth mode’ focusing 

on first mover advantage scared to alert competitors about market opportunities. The lean start-up 

methodology however emphasizes that knowing what your customer really wants holds more value than being 

the first to launch a product. The lean startup methodology favors experimentation, customer feedback and 

interactive design over traditional elaborate planning, intuition ‘big upfront development’ (S. Blank, 2013). 

Popular terms as failing fast, minimal viable product (MVP) and continually learning are quickly adopted by many 

start-ups and incubators. The approach is introduced by Eric Ries after discovering similarities between agile 

techniques and lean manufacturing systems. The methods has three key principles. 
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First, founders should accept that at the start the only thing they have are a set of untested hypotheses. While 

traditional approaches suggest started with writing a detailed business plan, these hypotheses should be 

summarized in a simple framework. This framework is called the business model canvas and consist a diagram 

of blocks which describes of how the company can create value and how to deliver this to its customers. 

Second, as part of continuous learning founders should use a ‘get out of the building’ approach. By talking to 

potential customers, users and partners about all the assumptions of the business model the original hypotheses 

are shaped and adapted. All elements of the business model should be testing with customer feedback. As it is 

a process of continues improvement this customer feedback  cycle start all over once initial assumptions are 

checked.  

Third, agile practices originating from the software industry and advocate the hand-in-hand development with 

customers. To avoid extensive product development trajectories based on assumptions of customer needs. In 

which companies create a minimum viable product that can be tested.  

 

Figure 8; Business model canvas by Osterwald and Pigneur (2004) 

The introduction of the ontology of the business model by Osterwalder and Pigneur (2004) would eventually 

form the basis for the representation of the business model canvas (BMC) (Figure 8). The business model canvas 

consist of a generic business model concept with nine connected elements and form numerous cycles. The 

notion of business model as a cyclus is created on the assumption act as a bridging function between new 

technologies and markets (Dmitriev, Simmons, Truong, Palmer, & Schneckenberg, 2014). They discover that 

financial estimations (cost structure, profit potentials, partners and facilities/equipment) are key elements that 

trigger pivots in business models. One example that they provide is that high production costs triggered the 

search for partners.  

Experimentation in new product development  
Prominent in the lean startup methodology and the business model canvas is the idea of experimentation or 

customer development (S. G. Blank, 2007; Osterwalder, Pigneur, Bernarda, & Smith, 2014) The idea is that due 

to the novelty of new business idea or products it is hard if not impossible to ask directly if potential customers 

would pay for the product. Additionally, as both methods describe asking about the future does not provide 

trustworthy evidence. 

Osterwalder (2014) describes ten principles for testing a value proposition.  Which can be used to design 

experiments Those experiments can be used to learn, adapt and manage the changes discovered along the way. 

The principles are based on the method of customer development by Steve Blank.   
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Figure 9; testing principles of value proposition design (Osterwalder et al., 2014) 

 

In his book the Four steps to epiphany, Steve Blank describes the critical function of customer validation for new 

ventures (S. G. Blank, 2007). In contrast to established firms, new ventures lack revenue from current products 

and therefore rely heavily on capital provided by investors. As a results there is little room for error in launching 

a product since they would not have the resources to do it again.   

 

Figure 10; the customer development model (S. G. Blank, 2007) 

According to Blank, the process of customer development consists of 4 subsequent stages (Figure 10). The first 

step is customer discovery, finding out the customers for the product are if the problem the product tries to 

solve is actually important to them. In order to do this, the hypotheses the team came up with about the product, 

customers and problem of these customers to be solved should be defined. As this is the first fundament, it is 

important that initial thought are validated by getting out of the building. Important to note is that while 

discussing these hypotheses with potential customers and stakeholders, the goal is not to define a feature list 

or make a combination of all the mentioned  

problems. The goal is to check whether there is a market and customers for the vision of the founders. If teams 

state their vision and write it down on paper (or any other type of experiment) it allows them to discuss their 

vision with potential customers. It is important to remember however that the goal of this discussing is not to 

convince customers about your vision as it is more a way to elicit information. While according to Blank the value 

is the most critical part, Osterwalder relaxes this statement somewhat. While it is important to find a value 

proposition that customers want much of this success depends on the complete business model. Important to 

note is that customer development is not only aimed at potential customers, also other important stakeholders 

such as key partners, suppliers or distributors should be included in the process (Osterwalder et al., 2014).  

1. Evidence over 
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reduce risk by 

failure

Test early, refine 
later

Experiments is not 
reality

5. Balance 
learnings and vision
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killers

7. Understand 
customers first

8. Make it 
measurable

9. Accept that not 
all facts are equal 

(in reliability)

10. Test irreversible 
decisions twice as 

much
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2.8 Conclusion 
Overall, the literature indicated the important role of TTO in the formation of spin-offs and explains activities 

and capabilities needed to fulfil this function. TTO are defined as structures within research institutes that 

enhance the commercial application of scientific research. The TTO plays an important role in the incubation of 

spin-offs as a mechanism of technology transfer. And it is found that spin-offs originating from RTOs require 

incubation support from the parent organization in order to overcome the first critical junctures in their lifecycle. 

Initial resource endowment is one of the mechanisms TTOs influence during the incubation process and have a 

significant effect on the growth of the venture after establishment. Important resources that spin-off require 

are early stage capital, complementary team members with entrepreneurial experience and research 

collaboration with the parent institute. Furthermore the chapter provided insight in the evaluation of the initial 

business model. The first critical assumption of the business model must be tested according a methodological 

to enhance the validity and reduce the risk for stakeholders. As spin-off are bringing technical developments 

towards the market there a highly dependent on research and development collaborations with partners and 

especially the parent organization as it can provide access to specialized facilities and expertise.  
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3. Method 
 

3.1 Research methodology 
The research was performed at TNO to review incubation of spin-offs in the context of their new established 

technology transfer program. As this research aims to resolve a business problem an exploratory approach was 

used. This approach allows to define concepts and establish priorities during the project (Cooper & Schindler, 

2014).  

The methodology used is the case study methodology (Cooper & Schindler, 2014). According to Saunders et al. 

(2007) ‘’Robson defines case study 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’’. This 

approach is according to Saunders et al. (2007) in particular suiting if the researcher want to gain a deep 

understanding of the context of the research and the processes.  The case study methodology also allows to 

tailor the outcomes to company specific characteristics. In order to generalize research findings, a multiple case 

study approach was followed as proposed by Saunders et al. (2007).  

Data gathering techniques in case study design may be various and can consist of a combination of multiple 

methods (Saunders et al., 2007). This study used a combination of semi-structured interviews, participant 

observation and document analysis. When deciding to use the case study approach it is suggested to use a form 

of triangulation (Saunders et al., 2007). Consequently the findings from semi-structured interviews were 

validated with secondary data sources and expert testing.   

Following Yin (2009), a case study database was created to capture the information discovered during the 

research. As Yin (2009) argues it provides the reader the option to assess the raw data upon conclusion are 

drawn. Thus the database shows a clear distinction between collected data and the interpretations of 

researcher. As in most case studies, field notes part of this case study database (Yin, 2009). These notes are the 

result of observations or interviews and consists of content and implicit signals.  

3.2 Case selection  
In selecting cases the goal is create a heterogenous sample, as such samples enable the researcher to discover 

and explain key themes (Saunders et al., 2007). When selecting a small sample of diverse cases, the emerging 

patterns are likely to be a valid representation of the key themes. The recommendation is to define the selection 

criteria prior to the actual case selection.  

This research has some overlap with the case based study of Rasmussen and Borch (2010), their case selection 

criteria are used in this study. Namely; technical domain, type of external partners involved, and type of product. 

Another selection criteria was based on the maturity of the business case. As explained in part 1.2 (Research 

context), the technology transfer program consist two distinct phases. To provide a wide overview of the 

problems teams encounter the sample contains cases active in both phases at the moment of selection. Since 

their status in the program largely impacts the available resources, it is likely to influence the issues they are 

facing.  

Cooper & Schindler (2014) propose the selection of at least 4 and at most 14 cases. In this research 6 cases were 

selected in which 2 cases were conducted by the same team (Figure 11). 
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Figure 11; Case description 

 

3.3 Data collection 

Phase 1: open interviews with internal TNO experts 
The first phase of data collection was conducted via open interviews with internal TNO experts in technology 

transfer. This provided the researcher the opportunity to gain a deeper understanding of the research problem 

and identify important issues that needed to be included in the interview protocol. TNO experts were selected 

based on their prior involvement in TNO spin-off projects. In total four open interviews were conducted and 

used as input for the next phase.  

Name Expert role 

Victor Paulissen Patent representative, IP&C department  
Renato Calzone  Venture manager TNO Companies/TNO Industry 
Eric Ham Manager SME program ‘TechnologieZoektondernemer’ 
Hans Boumans Technology transfer manager 

  

Phase 2: semi-structured interviews with project teams 
The primary data collection method was via semi-structured interviews. Of the total of 12 semi-structure 

interviews 10 were conducted with persons part of the project team. The interviews were held face-to-face and 

the length averaged between 60-90 minutes. All interviews were recorded with the exception of one interview, 

which was scripted directly after the interview and sent to the interviewee for a validity check. After the 

interviewee reviewed the script it was treaded similar as the rest of interview.  

Interviews were conducted with all members of the different teams. As the teams consisted of individuals with 

different functional backgrounds the difference in perspective could provide valuable insights. Since it could be 

expected that difference in context would reveal difference in the issues they encounter. Overall, interviews are 

held with the team members of the 6 different cases. In which the team of one case overlapped (Epsilon and 

Zeta). The allocation of task within each project team was a second reason for the focus on the entire team. 

Since during the first interviews it was mentioned several times that one particular member was responsible for 

a certain activity and the interviewee was not aware of the specific details.  

According to Saunders et al (2007) it is important to create a setting in which the interviewee is encouraged 

explain their point of view. Part of this was that interviewees were promised anonymity linked to the interview 

results. Special care was taken if interviewees expressed the provided information was to be handled with 

caution. Such statements were promised to be left out of the list of quotes.  

Interview protocol 
A interview protocol was used during the interviews to provide guidance to the interviewer (see Appendix 1: 

Interview script). The interview protocol contained several key topics and related sub questions. Since the 

literature on technology transfer and spin-off formation is extensive it was used to identify key topics to be 

included as well as additional topics identified during the phase 1 open interviews. The results from these actions 

were used to formulate sub-questions and provide structure to the interviews.  

Case Alpha Beta Gamma Delta Epsilon Zeta

Source of initial idea

Public-Private sponsored 

research

Public-Private sponsored 

research

Public-Private sponsored 

research

Public-Private sponsored 

research

Public-Private sponsored 

research

Public-Private sponsored 

research

TRL level 6 4-5 5 6-7 4 4

Industry Build Environment Additive manufacturing Space & Communication Optical Instrumentation Medical instrumentation Medical Instruments

Description of idea

Risk-based approach of fire 

safety for health 

institutions

Modulair manufacturing 

system for additive 

manufacturing

Optical satellite system for 

data communication

Measurement equipment 

for high accuracy optical 

surfaces

Medical microscope for the 

diagnosis of eye diseases

Optic fiber for cancer 

screening
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The topics identified were the following. Opportunity disclosure or the revelation of scientific invention, since 

early discovery by the TTO is argued to enhance commercialization success (Weckowska, 2015). Managerial 

support in commercialization activities as direct management support may be highly effective especially related 

to invention disclosure (Rasmussen et al., 2014). Validation of the initial value proposition according a 

methodology is critical in developing a strong business model (Osterwalder et al., 2014). Business plan 

development as it is mentioned as one of the core functions of the TTO (Debackere & Veugelers, 2005). Scope 

of the available network and support of TTO as the homogeneous networks of researchers can act constraining 

for entrepreneurial activities. And networks can been seen as pathways that enable opportunity recognition 

(Vohora et al., 2004). Team composition and the combination of social capital in entrepreneurial teams as Hayter 

(2016) describes that often academic researchers without a commercial research environment often lack the 

skills for spin-off success. The presence of team members with commercial skills and experience working 

together with the inventor (Visintin & Pittino, 2014). Intellectual property, as it is one of the core elements of 

technology transfer and the topic was also mentioned as hurdle in the process during the expert interviews.  

Interview process  
Prior to each interview, the available information about the specific case was studied to ensure a basic level of 

understanding about the case. As Saunders et al. (2007) explain, an interviewer is required to have a certain 

level of understanding of the context the interviewee is situated. Before the first interview was held, the 

interview protocol was checked by the supervisor of this Dr. Annelies Bobelyn in order to increase the validity 

of the results. Since this research is of explanatory nature, the goal of the interviews was not to check theory 

but to discover phenomena. Therefore, the interview protocol (see Appendix 1) was merely a guideline and 

interviewees were permitted to elaborate on the issues they found most important and sub-questions were 

skipped if needed. Yin (2009) describes that new data must be collected until the point of saturation. Which is 

defined as when the data collection does not provide new information anymore. During the final interviews no 

new themes could be identified and point of saturation was defined. The second stage of formal interviews were 

conducted with representatives of involved corporate services of TNO. For these interviews slightly adjusted 

interview protocols were used.   

Secondary data 
Besides semi-structure interviews primary data was collected via observation according the participant-

observation method as described by Yin (2009). Participant-observation allows insight into interpersonal 

behavior and motives (Yin, 2009). Data from observation was archived via field notes during kickoff meeting of 

the included cases. Present during these meetings were in general the team members, their research managers, 

the roadmap manager and the TT manager or TT officer. These meetings provided additional data about the 

different perspectives and concerns of the involved stakeholders.  

Next to primary data, secondary data was collected via archival records, case descriptions, program applications 

forms. These data provided additional insight about the cases. However, important is to keep the limitations of 

secondary data in mind. As Yin (2009) mentions, such data is not created with the specific research goals in mind. 

3.3.1 Data collection benchmark TT program RTOs and universities 
TTOs that want to continuously improve themselves and their practices can use benchmarks against the best 

practices available as a mean for continuous improvement (Debackere, 2012). Currently TNO is in a process of 

establishing and improving the TTO practices and aims to learn from other leading research institutes. In this 

context a benchmarking is defined as comparing the own internal approaches against best available practices in 

Technology transfer (Debackere, 2012). Taking a similar approach as Clarysse et al. (2005) in their research on 

incubation strategies. As most of these institutes are English or U.S. universities, the contextual characteristics 

can very heavily from TNO, as areas as Boston and silicon valley have a high-tech entrepreneurial environment 

(Clarysse et al., 2005). Additional RTOs represent similarities with TNO (IMEC and Fraunhofer) are also included 

to create a representative sample and increase the usability of the findings.  
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Research institute Technology transfer office Country 

Fraunhofer Fraunhofer Venture DE 

Imperial College London (ICL) Imperial Innovation (II), Co.Create VK 

IMEC  
IMEC-Istart, incubation program 
IMEC-Xpand, BE 

TNO  Tech Transfer Program NL 

Oxford University Oxford University Innovation VK 

Cambridge University Cambridge Enterprise VK 

MIT TLO, Technology Licensing Office US 

Carnegie-Mellon University Center for Technology Transfer and Enterprise Creation US 

 

Via desk analysis and public available information on websites, journal articles and via the network of the TNO 

TTO information is gathered about Technology transfer programs, practices, policies, mechanisms, support 

activities. This information is structured in an Excel based matrix file for analysis. The collected information is 

used in the solution design phase as input for the proposed solution designs.  

3.4 Data analysis 
To enable data analysis, all interviews were transcribed as written accounts using their actual words (Saunders 

et al., 2007). Next all interview are coded following the Grounded theory approach (Aken et al., 2007). For this 

process the program QDA Miner Lite was used. The first step of the grounded theory approach is open coding, 

the attachment of a label to a phenomenon. One characteristic of open coding is the absence of a theoretical 

coding scheme and codes are developed during the process. One of the strategies applicable in open coding is 

the comparison between different pieces of data and decide on appropriate code label.  

The second step of the grounded theory is theoretical coding, (called Axial coding according to Strauss and 

Corbin) and at finding relationships between the open codes (Aken et al., 2007). This process resulted in the 

reduction of the amount of codes developed during the first step and higher degree concepts were discovered. 

As Saunders et al (2007) describes, in theoretical coding the aim to transform individual incidents towards 

general patterns. The list of codes can be found in Appendix 2.  

 The third step has the goal to identify concept and relationships found during the first two steps (Saunders et 

al., 2007). As Saunders et al. (2007) state, only during coding it becomes clear for the researcher what the study 

will be about. The third step included processing the coded data and combining them according core themes . 

In which the processing of data occurred simultaneously with analyzing it.   

3.5 Design science approach  
The aim of this research is to provide actionable proposition to TTO practitioners. To enhance the practical 

relevance of the research findings a design science approach is used (Denyer et al., 2008). Design sciences is in 

particular suited for solving field problems in real life situations and extends analysis and explanation of research 

finding towards propositions for implementation. The goal is to provide managers with specified actionable 

propositions to solve the question ‘How should it be’ by developing specifications for interventions that 

transform current practices into the desired situation (Denyer et al., 2008). Design principles for the proposition 

design are created with CIMO-logic. The latter can be explained as, Context (C) is the surrounding of the problem, 

Interventions and hypotheses about what the intervention will influence, the Mechanism (M) that in the specific 

context is triggered by the intervention, Outcome (O) is the desired result of the intervention (Denyer et al., 

2008).  
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3.6 Validity and testing 
This research uses different methods to collect data and study the phenomenon, namely semi-structured 

interviews and analysis of secondary data. In order to increase the reliability of the research findings in 

qualitative studies researchers are advised to use triangulation (Aken et al., 2007). Which is the combination of 

multiple sources of evidence such as interviews, observation, documents, surveys or other instruments. 

Following, primary interview data is checked with secondary data collected via application documents and 

participant observation.  

The importance of a validity check in coding qualitative data is acknowledge in this research. However, since 

there is an absence of a qualified second individual to separately code all interviews this issue is handled in a 

more practical way. After coding and analysis of the data, coded sentences are structured according the core 

concept in an matrix. This matrix is checked by the supervisor of this thesis for validity and returned to the 

researcher.  

To validate the findings of this research and evaluate the proposed solution interviews are held with employees 

from the TU/e Technology Transfer Office. If the key themes identified are recognized it will strengthens the 

findings of this research. Feedback from the discussions of the solution design can also be used as input the 

proposition design.   
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4. Analysis and results 
In this chapter the results of the case study is presented and analyzed. The chapter starts with a general 

description of the studied cases (Figure 12) and the typical spin-off incubation process discovered at TNO. This 

process is analyzed according the critical juncture development model (Vohora et al., 2004) as discussed in the 

theoretical background (2.1). After explaining the general process of spin-off incubation at TNO the specific 

findings are discussed into more detail. This chapter ends with a linkage of the individual research findings and 

their effects on the incubation process.  

4.1 Spin-off incubation process 

Research and opportunity discovery phase 
The process starts with the recognition of a commercialization opportunity as a result of research programs. 

During these research programs intellectual property is created which forms the basis of the commercialization 

opportunity. The six cases included in this research were initiated as part of ongoing research programs. When 

the inventors of this intellectual property or business developers involved discovered the potential for 

commercialization the project was started by an application for the TT program. Important to note that in two 

project (Alpha and Beta) the research program was commissioned by governmental organizations and 

commercial application was included in the initial program description and thus triggering the opportunity 

discovery. In five of the six cases the commercialization project was undertaken by persons also involved in the 

research program from the opportunity originated. Only the project of Beta was executed by a TNO employee 

who was not formerly involved as a researcher or business developer. The data indicate that there is a large 

entanglement between the commercialization project and the research program during this phase. When 

projects are granted access to the Technology transfer program (1.2.1) project budget is approved to the 

intrapreneurs. In most cases this budget is used to account for hours spent on exploitation activities. All 

interviewed project members mention this as important enabler of such commercialization activities.  

The development model argues that in order to proceed to the next development stage, the juncture of 

opportunity recognition must be overcome (Vohora et al., 2004). For teams this would be the end of phase 1 

(1.2.1) as the first value proposition is identified and the evaluation of the best path to the market is determined 

(e.g. license or spin-off). Important to note is that opportunity recognition is defined as the match between an 

unfulfilled market need and a technological solution that can fulfill that need (Vohora et al., 2004).  

The model describes that to over the first critical teams need to acquire or develop capabilities that enhance the 

integration of technology with a commercially attractive offering to serve a market need. However as the data 

indicated most team members lack commercial experience or knowledge which hinders the evaluation of 

different commercialization options. The program is designed in a way that the teams are responsible for the 

evaluation of opportunities and validation of these opportunities. The teams were constructed of team 

members with an engineering/research background and business developers (often former researchers with an 

engineering/research background). Consequently commercial product development and entrepreneurial 

experience was largely missing. The data shows most team had difficulties to understand all the peculiarities of 

either licenses or venturing and this absence of knowledge affected the process of opportunity recognition.  

Opportunity framing phase 
If the teams were able to overcome the opportunity recognition juncture they could to apply for phase 2 of the 

Tech transfer program. The framework dictates that this phase consists of the transition from the opportunity 

towards the required steps for spin-off establishment (Vohora et al., 2004). Delta was directly granted access to 

phase 2 since the project was started before the official start of the Technology transfer program. As indicated 

by the framework, teams have to evaluate if the opportunity is sufficiently validated in order to continue 

commercialization. In the case of Delta the team had proposed a joint-venture structure with industrial partners. 

However during evaluation the team was unable to find an entrepreneur to participate and the proposed joint-

venture structure was substituted by a license towards one of the industrial partners. Beta was able to overcome 

the juncture of entrepreneurial commitment and the founding team included managerial, entrepreneurial and 

engineering capabilities. A clear indication of the entrepreneurial commitment juncture is mentioned by one of  
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the venture champions of Beta, as he states that only after he openly committed himself to the venture the 

team began to make progress towards spin-off formation.  

Part of the transition process towards an spin-off firms are defining terms and conditions for the new venture. 

Founding teams have to negotiate an agreement about the use of Intellectual property, use of facilities, equity 

distribution, their participation in the spin-off. Team members indicate that they expected a long and difficult 

process if they decided to participate in a spin-off.  

 

 

 

  



34 
 

 

Figure 12; Case description 

  

Case Alpha Beta Gamma Delta Epsilon Zeta

Source of initial idea

Public-Private sponsored 

research

Public-Private sponsored 

research

Public-Private sponsored 

research

Public-Private sponsored 

research

Public-Private sponsored 

research

Public-Private sponsored 

research

TRL level

Prototype system verified           

(TRL 6)

Laboratory testing of 

integrated system (TRL 5) 

Laboratory testing of 

integrated system (TRL 5) 

Prototype system verified           

(TRL 6)

Laboratory testing of 

component or process 

(TRL 4)

Laboratory testing of 

component or process 

(TRL 4)

Industry Build Environment Additive manufacturing Space & Communication Optical Instrumentation Medical instrumentation Medical Instruments

Description of idea

Risk-based approach of fire 

safety for health institutions

Modulair manufacturing 

system for additive 

manufacturing

Optical satellite system for 

data communication

Measurement equipment 

for high accuracy optical 

surfaces

Medical microscope for 

the diagnosis of eye 

diseases

Optic fiber for cancer 

screening

Development stage pre-organization Pre-organization opportunity framing license opportunity discovery opportunity discovery

Main source of IP protection Copyright on software model Patents Patents Patents

Copyrights on software 

model

Patents, copyright on 

software model, 

tradesecret on algorithm 

model 

Project members

Business developers with prior 

entrepreneurial and 

commercial experience 

 TNO Companies employee 

with prior entrepreneurial 

experience and 2 external 

with management 

expertise and technological 

expertise

4 TNO; projectleader, 2 

engineers and business 

developer with no 

entrepreneurial 

experience.

3 busines developers from 

TNO. No previous 

entrepreneurial 

experience. 

business developer, 

project leader and senior 

scientist

TNO; business developer, 

project leader and senior 

scientist (similar to 

Epsilon). 

Supported by hired 

(experienced entrepreneur 

in industry) 

Entrepreneurs committed Semi, part-time proposal Team committed not yet

Unable to find 

entrepreneur

Unable to find 

entrepreneur within TNO not yet
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4.2 Research findings 
In the following sections the specific research findings are discussed and quotes retrieved from the interviews 

are stated that represent the overall finding. An overview of the data that support each separate finding is 

provided in a table and can be found in appendix 4. 

Finding 1: Validation of the commercialization opportunity 

 

Figure 13; representation of finding 1  

According to the lean startup methodology, customer validation is one key aspects in the search of a solid value 

proposition. During validation (see chapter 2.1.2.) teams have the task to conduct experiments to validate the 

first value proposition and discover the needs of potential customers and stakeholders. To provide legitimacy to 

their validation, the lean methodology proposes carefully designed experiments (e.g. interviews) to discover the 

real needs of customers. In essence, teams should ask for relevant prior experiences and decisions to 

interviewees. As TLS proposes, asking for future intention is not likely to provide trustworthy answers. Since it 

is hard for stakeholders to incorporate the contextual factors of future decisions when asked about interest in a 

product. 

‘’I think the whole validation was worthless’’ 

Interview results indicate a large variety in validation approaches by teams and show a limited understanding of 

the lean startup validation methodology. To illustrate, Alpha discussed the value proposition with over 40 

potential customers (suppliers, end-users, etc.) in which they primarily asked questions about future decisions 

while questions about former investment decisions or selection of partners for instances were largely 

overlooked. 

As most project are initiated from public-private research project, there is a proximity of involved companies to 

undertake a first validation. However this also causes that some teams have difficulties in decoupling from the 

organizational mode of TNO. As the results suggest, teams entangle the interest of stakeholders in TNO activities 

with the interest for a product offered by a spin-off company. For example one team member expressed that 

the team did not mention the potential establishment of a spin-off company during validation of the value 

proposition to avoid entanglement of interests.  

One potential explanation of this finding can be found the application format itself. The formats asks for traction 

in the market which is explained as ‘entities have addressed interest’. While according to the lean startup 

methodology, traction is ‘’proving the viability of the company’s business model’’ and included the entire 

spectrum of the business model. While in such an early stage this would be difficult to validate however the 

exclusion of the entity that will offer the product will affect the responses.  

As interest in a business model assumes the entire combination of a value proposition, distribution, partnership 

etc. The data shows that team members interpret it as the first. Without taking into account the other part of 

the business model. The programs dictates that the entire design of the business model is part of phase 2 and 
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thus teams focus mainly on product offering. However, in order to make a proper decision for the 

commercialization strategy the most critical assumptions should be tested. For example, while the value 

proposition can address a real problem of stakeholders, other factors as who is buying or using the product, will 

stakeholders accept a new venture largely effect the commercial value of a value proposition.  

In contrast, one team member participating in a YesDelft Launchlab incubation program states ‘‘we validated 

one of our key assumptions by discussing previous tenders of potential customers, since they always preferred 

large companies it taught us that one of our critical assumption was invalid’. Thus it affected the decision for the 

best path of commercialization irrespectively of the interest of the customer for the technology.  

Another issue is the perspective of the team members in customer validation process. In three of the six cases 

the process of validation was primarily the concern of involved business developers. Which seems logic since 

they job is all about discovering customer needs of customers and have frequent interaction with the industry. 

However, when asked about their validation approach they seem to have difficulties to separate validation 

activities with regular business development activities. Findings 3 will discuss the composition of the team in 

more dept. 

‘’In the tech transfer program I use the same approach as in my normal job’’ 

‘’Discussing with clients, in a broad as possible way to determine what they actually want. In this case the 

market is actually totally new and the players active in that market also have to find out how to deal with it’’  

The search for potential customers and stakeholders was not experienced as a problem in any of the cases. None 

of the teams expressed major problems in their search for stakeholder to validate their proposition. As one team 

member explained;  

‘’It is like a snowball, you find the first person and that person directs to towards the next. I did not know most 

of the persons myself but we got introduced by those companies we visited’’. 

Overall the results suggest that most teams seems to have an insufficiently tested value proposition on which 

they evaluate path to market? While this can be the result of the embryotic stage of the offering it should be 

acknowledge by the TTO.  

While for some licensing opportunities the presence of companies in shared research project mitigate the need 

for a thoroughly tested value proposition. As involved companies have inside information about the technology 

and thus they can make their own evaluation of potential applications. In most cases however, companies are 

not present or willing to take the risk as a results and the absence of a properly tested value proposition impeded 

the successful commercialization.  
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Finding 2: Team’s lack the knowledge to make a proper evaluation of the 

commercialization options 
 

 

Figure 14; representation of finding 2  

For most of the team members in the research sample the process of technology transfer is new to them. 

Furthermore most team members had no prior experience or knowledge about business models and technology 

entrepreneurship. However in the Tech transfer program (1.2.1) teams were asked to evaluate if either a license, 

a spin-off or a joint-venture will be the best path to the market. While some team members in the case study 

had prior entrepreneurial experience, the process of technology transfer within TNO was new to them. The 

results indicate that teams encounter difficulties along the process and these issues are found to be triggered 

by two main issues. Namely, the lack of understanding of the Tech transfer process and second the limited 

entrepreneurial and product development experience.  

Understanding of the technology transfer process  
The start of each TT project consists of an kickoff meeting (1.2.1) with the goal of deciding the actions to be 

taken and explanation of the process. However, in none of the cases the teams were explicitly asked to come 

up with an action plan of any kind about what actions the team is planning to undertake, what additional 

information they need. As teams were trying to find out what was expected of them and what the options for 

commercialization were some misunderstanding occurred. For instance the structure of an joint-venture was 

mentioned several times including a cash investment of TNO. Furthermore teams expressed that part of the 

time was spent on discovering what exactly the goals of the TTO were.  

‘’apparently there was some miscommunication about what scenarios were possible as we presented a 

structure to our client that should never have been proposed.   

Especially the lack of understanding organizational structures was a cause of misunderstanding. Teams often 

mentioned a joint-venture as the preferred option. However, when asking how they would describe the 

structure of the joint venture it did not match with the actual concept of a joint-venture. Since for many it was 

unclear that TNO is not able (nor willing) to actual invest cash in new spin-off ventures. While this assumed that 

the commercial company would take a leading role in such a venture it was often not discussed with potential 

partners. 

 ‘’If you the potential structures you can discard the other scenarios immediately and focus on the most 

interesting options. But we did not receive any guidance on that matter, we had to find it out ourselves.’’ 

Another team presented a scenario in which TNO would invest cash in the new joint-venture spin-off. Based on 

a misunderstanding the team was under the assumption this would be a viable option. Other teams expressed 
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similar problems with understanding what exactly the routes towards the market could be and what the 

implications of such option were. Overall teams indicated the need for more support from the TTO. They 

struggled with understanding the commercialization process and only limited guidelines were available.  

‘’What you actually need is a dedicated project manager that guides you through the process. Someone that 
support you and help when you get stuck as a consequence of your inexperience with this type of activities.’’ 

 

Entrepreneurial and product development experience 
Overall, there is a pattern to be found concerning knowledge and familiarity with the issues teams are facing. 

For example the level of knowledge about IP and the interconnection with commercialization opportunities as 

described by Gans and Stern (Gans & Stern, 2003). When asked about the strategic implication of IP protection 

most interviewees expressed their unfamiliarity with it. The team of Zeta struggled with the protection of the 

technology as a result of prior publications in journals however the team did not received or asked active support 

from the IP department. Overall the support of the IP department is found to be minimal and mainly passively 

involved. In order to get assistance on the subject they need to contact the IP department however as the level 

of understanding of IP by the is limited this aspect is largely overlooked in the first phases. Overall the IPR 

situation is not sufficiently incorporation in the evaluation of commercialization mechanisms.  The following 

statement represent the overall feeling: 

‘’All the general services, consider themselves consultants. You call me when you need me and that works up to 

a certain point. Because you don't know what you don't know. I will never call the service as long I don't 

experience that I have a problem’’ 

 ‘’But you cannot expect that people who are completely inexperienced in this thing can come up after 4 

months with the best solution for TNO to valorize this knowledge. Seriously, can you imagine that I have the 

capabilities and knowledge to decide if it is better to license or create a spin-off?’’   

 
In most cases teams expressed they found a first product offering while also had the next generation of products 

already in mind. However, teams should be aware that the technology for even the first product in most cases 

is far from ready and substantial development effort and time is needed before commercial application is 

possible. Thus the importance of focus on the first product offering or minimum viable product. While this is 

explicitly stated in the program application formats teams had difficulties in bringing it into action.  

In summary, teams are hindered by their limited experience with the technology transfer process and 

commercial product development. While such limitations are not always recognized by the teams themselves 

this indicate the importance of the TTO to address such limitations. However, the TTO did not undertake actions 

to assess the capabilities of the teams.  

Finding 3: Team composition   
The results showed that the composition of teams varied among cases. However most teams consisted of a 

combination of business developers, researchers and project managers in which the structural presence of 

business developers was noticeable. As their job requires a more commercial approach they also have direct 

incentives for license opportunities and thus it was expected they might have a slight preference for licensing. 

However this was not supported by the data. Another business developer active in an emerging market mentions 

the potential for conflict of interest as a complex factor in the process. Also time constraints are mentioned 

frequently as hurdles.  

‘’as a business developer I still need to be able to do my job in creating opportunities without the risk of ending 

up in a political/strategic game.’’ 

A possible explanation of the latter can be the high presence of business developers in the project teams, who 

are expected to have a wide network in their specific industry. While they have the required network often most 

of the validation activities however were conducted by other members. One possible explanation was indicated 

by a business developer.  



39 
 

‘’As a business developer you can have the possibility to spend time on sharpening the business case however 

the time you spent on it you could also have spent on acquiring projects’’ 

Business developers are evaluated based on the project they acquire and following they mention time 

constraints as an issue. As they explain time spent on validating a business idea could also be spent on acquisition 

of TNO research projects. Perhaps the implications is that those functions are a bit misplaced in the project team 

due to the high risk of conflicting interest, job related incentives and time constraints.  

Another finding is the under representation of researchers in teams. In only half of the cases TNO researchers 

are actively involved in the project. Which could limit the quality of the value proposition and opportunities to 

find alternative configurations and applications of the technology and potentially increases the dependency of 

research groups. In a third case an external specialist joined the founding team to provide expert knowledge in 

the technological domain.   

Furthermore, the composition of project teams largely overlap with the composition of those of research 

projects. Which seems to be no surprise, however in the team which the largest overlap between the 

commercialization team  also was the team which showed the highest difficulty in decoupling from the research 

setting into the commercial setting. As the results indicate that especially in that case the interest of the research 

program were mixed with the interest of technology commercialization, and team members had the most 

difficulties with balancing the research activities with exploitation activities.   

The resources of the new venture prior to establishment contain for a large part of the social capital of team 

members. Huynh et al (2017) state, that via support of the TTO teams enhance their entrepreneurial capabilities 

and address the commercial weaknesses in the founding team. As suggested the TTO has an important in 

creating awareness of the capabilities required in the team and providing access to networks were new team 

members can be found especially during the creation phase (Huynh et al., 2017). As it is the goal of the TTO to 

create economical viable ventures, it is in their interest to enhance the capabilities of the founding team prior 

to establishment and should be an important role of the TTO. 

 

Finding 4: Entrepreneurial ambitions and motivation 
 

 

Figure 15; representations of finding 4 

Entrepreneurial ambitions 
In three of the six cases team members clearly expressed the ambition to be active in the founding team of a 

new spin-off venture. Especially researchers who have a long history in developing the underlying technology 

express the desire to be part of the commercialization process. As most opportunities require substantial further 

development of the underlying technology, involvement of the researcher would without question be helpful. 

However there is a distinction to be found in the motivation to be involved in the commercialization process and 
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ambition for entrepreneurial involvement. As interviewees express they really want to see the technology being 

applied however lack the ambition to join a spin-off. The data indicates that the absence of clear regulations 

concerning spin-off participation and part-time employment limit the entrepreneurial ambitions via risk 

reduction.  

 ‘’I understand that the TT manager wants to see commitment of the project team to participate in a spin-off 

but as a result the possibilities for team members should be present to make it interesting’’. 

‘’Because for example I heard a lot of different stories about if employees from TNO can work for an external 

[spin-off] company, you get Yes and No and every available flavor in between. Can it be done? Can I imagine a 

scenario like that? At what conditions? And how do you deal with conflict of interest’’. 

During the research the board of directors of TNO approved the ‘hybrid-employee’ policy that allows TNO 

employees to work part-time for a spin-off with a maximum of two years. When asked most interviewees 

responded positive towards this new policy. The option to be part-time employed by a spin-off venture is seen 

as an enabler to do this since taking the plunge is for many too risky. As one participant explained;  

‘’Is a matter of risk management, in your private life, you need to be able to pay your food and mortgage.’’ 

Expectations about spin-off process 
Multiple team members expressed that the expectations of a long and tiring process was demotivating and 

decreased their entrepreneurial ambition. Stories about previous struggles of spin-off formation between 

founders and TNO largely influenced these expectations. It was frequently mentioned by interviewees that a 

long and tiring process was expected when decided to start a spin-off. A statement that represent the attitude; 

‘’And there are historical reason for that concern, because there have been cases in the past with spin-offs from 

TNO with agreements with TNO and those agreements were interpreted in different ways. And that changed 

everything for that company and they are struggling today’’. 

‘’I do no really know their exact process, but the terms about using IP owned by TNO, what can you use and 

what not and at what conditions is someone leaving TNO. That was at least a difficult process’’ 

Furthermore, research groups and manager have negative incentives for spin-off formation. As they bear the 

risk of losing experienced researchers and future contract research. Part of boundary conditions are incentives 

for spin-off formation at all levels in the organization. Interviewees mention the tech transfer manager as the 

most suited person to align the interest and resolve conflicts across entities that can cause struggles along the 

incubation process.   

‘’If you want to plug an new initiative in the market you have to do it full blown and show little hesitation. Then 

you have to go for it but that conflicts with the business model of an research group.  

Technology Transfer ambassadors  
Most project members mentioned that the admission to the technology transfer program provided credibility 

inside the organization. However the perceived support from direct managers and colleagues was varying 

heavily among participants. As explained negative experiences of former (indirect) colleagues limited the 

motivation of potential entrepreneurs. To overcome the first critical junctures in the development of the new 

venture an individual will have to champion the project. For example the managing director Industry was 

mentioned as a promoter of spin-off formation and also initiated an innovation boot camp that was the starting 

point of Gamma.  

Champions of the venture encourage the commitment of others to the business idea by offering emotional 

meaning and energy (Howell and Higgins 1990 in Rasmussen, 2011). Function in the first phase are the 

development of internal support and legitimacy within the organization and later changes towards providing 

external support legitimacy. Which underlines the importance of motivated team members during the process. 

Especially supportive practices at the department can reinforce institution level policies (Rasmussen et al., 2014). 

As found in this research some department mangers acted as ambassadors for spin-off formation. As explained 
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the managing director Industry is one the main promoters of this process and initiated an innovation boot camp 

in which Gamma participated. Additionally the new TTO has provided credibility to the commercialization 

activities of project.  

‘’You do notice that the tech transfer program provides credibility to the project. You are perceived much more 

legitimate when applying for an grant or investment. That is good thing of the new structure’’ 

In summary, the risk of spin-off participation is perceived to be high and reduce the entrepreneurial ambitions 

and motivation of team members for commercialization activities. Effectuation theory suggest activities as 

validation and affordable loss principle as possibilities for of risk reduction. It argues, for many people the risk 

of taking the plunge is substantial and by reducing the amount of risk it can be beneficial for entrepreneurial 

motivation.  

 

Finding 5: Missing boundary conditions for spin-off creation 
 

 

Figure 16; representation of finding 5 

The collected data suggest that the absence of boundary conditions or the unfamiliarity with those conditions 

have a negative effect on the establishment of spin-offs. Especially clear regulations about royalty distribution, 

part-time employment, conflict of interest and equity distribution. Furthermore the unfamiliarity of all 

stakeholders with the Tech transfer program goals and processes influence the process. Overall a couple 

different themes are identified in relationship to boundary conditions and spin-off formation.  

Lack of familiarity with goals tech transfer  
Project members are found to have difficulties with understanding the goals of the technology transfer program. 

For instance what the selection criteria for of the Tech transfer board were or at what conditions employees 

could be part-time employed by a spin-off. Furthermore participants indicated that their manager was 

insufficient familiar with the goal and process of the TT program. Team members expressed the feeling that the 

different stakeholders in the organization were not aligned which they saw as potential matter for conflict of 

interest. As team members had to interact with multiple department managers they spent significant time 

providing updates to different managers. The latter was perceived as frustrating as every entity including 

supporting services wanted to be informed but offered little active support. In contrast, data indicates that that 

most higher management (department level) was overall better informed and supportive along the process.  

 ‘’Our management doesn’t know anything about the goals of the tech transfer program. The TT manager 
should organize a session for managers to clarify the process, the rules and the goals of the program. To 

organize that expectation management. For now I will organize myself an information session for all managers 
involved in the project’’ 

 
The current situation is acknowledge by a TT officer as he explains that especially the lower levels of 

management are still less aware of the program and acknowledge the role of the TTO in it.   
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IP Strategy and policy 
Another topic of influence is the IP situation. Since most project start from Public-Private research programs the 

IP situation (ownership or first right of use) can be quite complex. Team members indicate that a lack of 

guidelines considering IP makes it hard to understand how they should deal with the underlying intellectual 

property. These issues were acknowledged by the IP department as they mention a formal strategy is under 

development.   

‘’There is no strategy in licensing. Not even a policy, I would already be happy with a policy. That would be 
something that would help the process substantially. If it is only addressed on a case-by-case basis every time is 

a new story.’’ 
 

A program manager from which Gamma is initiated mentions the absence of a IP strategy creates 

misunderstandings and uncertainty for the future of the optical research program. As the research program is 

an expanding research domain within TNO there are doubts about how to balance between commercialization 

and maintaining knowledge within TNO. Furthermore the issue rises how to deal with research outcomes other 

than protected IP (e.g. patents and copyrights). The latter reveals an overall issue with IP, the familiarity of IP 

and especially the knowledge about what is protected is insufficient.  

‘’If you extend IP to unique knowledge than there is IP’’ 

Freedom to operate is often mentioned by researchers and especially in relation to commercialization. Besides 

clear guidelines considering IP the overall understanding of IP is in general limited. As a IP expert mentions, both 

Theme and Expertise have often a wrong understanding about the implications of licensing out IP. As he explains, 

contrary to what most TNO employees think a patent does not provide the owner the right to do something, it 

provides the owner the right to prohibit others to do something. Thus, by licensing the protected technology to 

a spin-off TNO would still be able to use the technology for research purposes. While it does limit commercial 

project based on the technology the right to operate is in practice never limited and arguments are often based 

on the wrong assumptions. 

In most cases the IPR situation is not clear for team members at the start of the program. Which is surprising 

since team members have to explain the IP situation at the application format. Assessment of the project 

application forms shows a limited explanation of the IP situation which support the finding.  

The general consensus among participants is that there is a the lack of clear guidelines and policies considering 

these issues that will simplify the process. Overall researchers with entrepreneurial ambition face multiple 

obstacles for which they might not have the position or capabilities to resolve. The absence of boundary 

conditions considering spin-off creations as license agreements, part-time employment results in an increased 

amount of potential issues about conflict of interest.  

Concerns of illegal state-aid 
Data indicates that the absence of clear guidelines considering interaction between spin-off leads to risk 

avoidance by TNO entities. As a public funded research institute TNO wants to avoid any accusation of  illegal 

state-aid. However as interviewee explain the overall tendency is to be on the safe side and this risk avoidance 

complicates the spin-off formation process.    

 ‘’I did encounter that people acted a little spastic about state aid concerns’’ 

‘’ It should be clear on a piece of paper. Because in the end it all comes down to that, you are friends until you 

are not. And at the day you are not anymore the only things that counts is a piece of paper. 

According to the capability perspective, the capabilities of the institute to open new paths have a positive 

influence on the creation of spin-offs (Rasmussen & Borch, 2010). To enhance such capabilities bottom-up 

approaches as prior spin-off successes, role models as well as top-down approaches as signaling active support 

from top management and organization policies are suggested. Policies and incentives seem to contribute to 

spin-off creation, however these incentives are needed to be in place at all different levels in the organization 

(e.g. the individual researcher, research group, department and the TTO).  
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Finding 6: interactions between spin-off and TNO 
 

 

Figure 17; representation of finding 6 

The data suggests that most spin-off require further collaboration with TNO before commercial exploitation is 

possible. In five of the six cases the ongoing relationship with TNO is critical for further development of the 

underlying technology as it requires highly specialized knowledge and/or specialized facilities. However the 

possible structures for collaboration between the spin-off and research groups are unclear. The general feeling 

is that this has a negative effect on the formation process. As one participant states;  

‘’There must be a huge collaboration between the two entities otherwise it will never work. But how to 

construct that is still not clear to me’’. 

 ‘’This new company that relies heavily on TNO, how does it ensure that further development. Especially since 

we are relying heavily on other departments within TNO for additional expertise.’’ 

The collaboration between the two entities receives limited attention of teams. While the future development 

partnership between the spin-off and TNO is part of the phase 2 application format the actual structures are 

often not discussed until the formal negotiations are started.  

‘’What we need is a very good SLA (service level agreement) with TNO to ensure they will continue to develop 

the expertise the new venture needs’’ 

Goal alignment and incentives 
Furthermore, the approach followed in the tech transfer procedure seems to overlook the importance of goal 

alignment. Especially when the aim of TNO is to maintain a close connection between the two entities. However 

it is found that after the spin-off moment the new venture is kept at arm’s length and treated as any other 

company.  

The alignment of goals between the spin-off and the research groups is lacking. In the current situation research 

managers (who are responsible for the financial performance of the group) have no real incentives for spin-offs. 

Their bear the risk of losing experienced researchers and they risk losing revenue . Which is also mentioned in 

an internal memo of TNO about the  (Boumans, 2017).  

Negotiation with TNO 
Following the relation-based commercialization practice, activities are needed to build and manage complex 

relationships between all stakeholders in the process (Weckowska, 2015). Their study indicates that TTOs should 

underpin that IP indeed is an important cornerstone but the principal asset is to build a good professional 

relationship. A IP representative explains that negotiation is mainly about trust and if either side is acting 

unreasonable that can disappear quickly. The latter is underlined by the TT officer who mentions that the 

uncertainty during the negotiation process creates resistance and miscommunication.   
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‘’You hear the stories about how the terms about IP can be arranged. I think that can be a very difficult and 
tiring discussion with TNO’’ 

 
‘’I do not want to complain but my personal experience is that the process is taking a long time. For example 

the conditions for a license. Such project also have to pass the roadmap director, the theme managing director. 
For those people these projects are not their priority and it slows down the process.’’  

 

Role of TTO in the process 
informal support there is no entity who actively support the project teams in dealing with different interest and 

alignment of goals. As mentioned the negotiation about IP rights and conditions about the use of resources is a 

long and complex process.  the level of ambition stated by the institute on top management level is not yet 

translated into boundary conditions and resources at lower levels of the organization.  

Results suggest that as well as the spin-offs as the corporate service departments experience similar issues. 

Interesting is the changing role the TTO takes along the process. As indicated by the TTO. In the beginning of the 

process the TTO acts as the facilitator (phase 1 TTP) this role shifts in phase 2 towards the representative of TNO 

in the negotiation process. As the mandate in negotiation is officially the responsibility at the managing director, 

this person can delegate it to another person such as the TT officer/manager.  

 ‘’Risico is dat omdat dat een op elkaar ingespeeld team is de spin-off, of de mensen in de spin-off, weer een 

beetje meer op achterstand komen. Dat is wel iets waar de club voor moet waken zonder paternalistisch te 

worden’’ 

‘’This is the standardized agreement and do you accept it and otherwise we can discuss about it. Than you have 
a good starting point. We can say that worked before and refer to that. For example the standard NDA 

agreement’’ 

 

4.3 Conclusion 
 

The individual findings are linked and presented in a root-cause analysis diagram (Figure 18). Overall the findings 

suggest that the process of spin-off incubation is hindered by multiple factors. The overall absence of commercial 

experience hinders the team members in their search for commercial applications. Teams are responsible for 

the validation of identified commercial application however methodologies that are designed increase the 

validity of such activities are not widely adopted or understood.  

Complementary team members are needed to work alongside researchers in their search for commercial 

applications. While activities that enhance the entrepreneurial capabilities of researchers would be beneficial is 

does not supplement the input of surrogate entrepreneurs.  

Absence of clear policies and guidelines also complicated he process of spin-off. Potential conflict of interest and 

uncertainty limit the entrepreneurial ambition of team members. Another implication of the absence of 

standardized procedures and guidelines is the case-by-case approach in determining conditions with spin-offs. 

This approach leads to a time consuming process and increases the risk perception of spin-off participation.  

Overall, the results show different issues that need to be solved in order to enhance the spin-off incubation 

process.  
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Figure 18; Root cause analysis diagram
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4.3.1 Validation of research findings: 
To increase the external validity of this research the findings are discussed with Robert Al and Steven van Huiden. 

Both have extensive experience in supporting academic spin-offs as TT officers of the Innovationlab, the TTO of 

Eindhoven University of Technology. Robert Al started in 2003 at the Erasmus Medical Centre with technology 

transfer during the initiation of that TT office. And thus has actively experienced the growing interest in 

technology transfer during the last 14 years at two different organizations. Steven van Huiden started in 2010 

at the Innovationlab and focusses primarily spin-off started by TU/e students.   

The results and the solution designed were discussed to check for similarities between the TU/e and TNO. They 

recognized almost all findings about the startup process and elaborated on their approaches compared to TNO. 

Robert Al explains that the main function of the Innovationlab is to scout for potential projects, screen those 

projects, initiate protection and determine a strategy about commercialization mechanism (license vs spin-off).  

One key difference between the TNO approach and the TU/e approach was the strategy about 

entrepreneurship. As they explained the vision of the Innovationlab is not to turn academics into entrepreneurs 

but to work together on valorization. Both were surprised by the responsibilities of TNO researchers in the 

validation process. In contrast, the Innovationlab perform most of the activities in the commercialization process 

in collaboration with the inventors. For example the search for potential licensees is performed by the 

Innovationlab instead of the inventors.  

The finding about the difficulties of researchers in the validation process was recognized and both underline the 

importance of asking the right questions and avoiding direct questions about future interest. Robert Al stated 

that it is exceptional that a good academic is also a good entrepreneur. Therefore they always conduct a search 

for an external entrepreneur later in the process. 

Another key difference was the level of technological maturity of projects. Most TNO projects start at TRL level 

4-5 while TU/e project start around TRL 1-2.  

The design of the process of TNO was recognized as the general structure most institutes organize their TTO. 

With the difference that the TU/e is not able to provide budget to researchers for opportunity discovery 

activities. The Innovationlab does not uses fixed period in technology transfer projects but does follow strict 

deadlines for patent application. Especially the 30 months patent application deadline is critical (country specific 

patent protection decision moment) since this is a commercial decision to be taken by the spin-off founders.   

Considering boundary conditions and policies they explained the TU/e has clear policies that allows combining 

scientific responsibilities with commercialization activities. The Innovationlab supports professors and 

researchers with understanding and dealing with these regulations. Policies include rules about distribution of 

royalties, equity participation in spin-offs and part-time employment. They confirm that the absence of such 

regulations hinders a smooth and efficient process. It also helps during the negotiation process later in the 

process by ensuring that founders know what they can expect. 

Robert Al explains that during the negotiation process founders can decide to demand unreasonable terms and 

the existence of semi-standardized terms aids in avoiding potential disputes.  

Other than TNO, the TU/e uses a standardized distribution of royalties which determines that  1/3 (in cash) of 

the net proceedings belongs to the inventor. If an inventor decides to participate in a spin-off, the royalty 

proceedings share is converted to equity shares in the new venture. There is no maximum amount of shares for 

inventors but as long as the inventor is employed by the TU/e shares are always on a non-voting basis. The latter 

is to avoid conflict of interest between the inventor and the TU/e.  

No strict rules are currently in place concerning part-time participation in spin-off ventures. The TU/e is working 

on introducing a policy that determine provide guidance in combining academic responsibilities with spin-off 

participation. In which the amount of shares held by the TU/e employee are leading in constructing a balance 

(ex. 10%-4 days, 30&-1day, >50% resign).  
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Considering the findings about IP and equity negotiation process at TNO the TU/e uses a slightly different 

approach. With licenses towards existing companies and new venture (in which the TU/e takes no shares) they 

do not negotiate about terms anymore and instead use standardized terms. Robert Al explains that overall the 

net proceedings of such licenses were not enough to justify the high costs of negotiating. Regarding spin-off 

terms the focus is shifted towards other terms than solely IPR and equity shares. As licenses do not generate 

high returns they prefer terms that are closer to the core activities of the universities. Such as commercial tariff 

for future research projects and PHD projects or taking residence on the campus.  

Regarding the role of the TTO during the process both underline the disparity in experience between the TTO 

and the academic founders can be causes of conflicts. In the situation of TNO and the TU/e the TTO are 

responsible for supporting spin-offs cases as well as leading the negotiation process. By proper expectation 

management the disparity in experience with the negotiations process can be mitigated.  

To conclude, the findings from this research are in general recognized by the TU/e Innovationlab and increases 

the validity of the research findings. Furthermore, suggestions for the design of the proposition are provided.  
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5. Solution design 
This thesis aims to improve the spin-off incubation process of TNO. Design principles are formulated based on 

the findings from the case study combined with the results of the benchmark of TTO practices of top-ranked 

research institutes. These design principles are integrated in actionable propositions which can be implemented 

by TNO. 

5.1 Benchmark European RI 
Part of this research was to undertake a benchmark of used Technology Transfer strategies of top performing 

RTO and Universities. Included Institutes in this benchmark are Oxford University (Oxford University Innovation, 

OUI), Cambridge University (Cambridge Enterprise, CE), Imperial College London (Imperial Innovation, II), 

Fraunhofer (Fraunhofer Venture), IMEC (IMEC-Istart), MIT (Technology License Office, TLO) and Carnegie-Mellon 

University.  

As information was mainly gathered via publicly available sources the results are primarily used for the solution 

design. The limitations of the approach was that no information could be gathered how the identified practices 

differ from the actual practice. Furthermore the influence of the different institutional contexts was not taken 

into account as it would require a different research approach. In the evaluation of the best practices a critical 

standpoint is taken whether it would be viable for TNO.  

Incubation activities TTO 
The sample indicated that all TTOs had similar goals in terms of value proposition and business model. For which 

they support entrepreneurial teams in their search for an commercial attractive value proposition as well as the 

design of a business model. Their approach however differed among the UK and European and US institutes. 

Most UK based TTOs were organized as external companies and provided support to teams with an dedicated 

project manager. For example OUI provides the teams with a project manager that helps build the 

entrepreneurial team. While IMEC Istart is more structured as an incubator service and offers daily coaching and 

additional sector specific expert coaching via their entrepreneur-in-residence program. The outcomes of the 

different program differ; as some TTOs assist in developing marketing plans, PR strategy and a sales strategy 

other are more limited to a business model and value proposition. As was expected the assessment the IP 

situation is mentioned by all TTOs.  

The entrepreneurial  context between areas as Oxford, Cambridge or MIT and TNO is quite different, which is 

also acknowledge in most research on technology transfer performance (Link & Siegel, 2005). Due to the 

constant presence of excellent research outputs these are areas with a high presence of technology 

entrepreneurs and investors. For instance, in the UK new venture tend to acquire risk capital experienced 

managers more easily compared to Dutch firms due to the different institutional setting (Miozzo & DiVito, 2016).  

A differentiation point is the assistance in attracting funding. Since the TTOs of Oxford, Imperial and Cambridge 

are embedded in external companies (partly or fully owned by the University) combined with patient capital 

funds they have a clear incentive for this. Those TTOs could be compared to the old situation of TNO Companies, 

however which a huge difference in available capital. For example OUI raised 320M pond to invest in spin-offs. 

The amount of pre-seed capital available is found to be quite similar. Budgets are average between 24-35K for 

defining a value proposition and between 50-150K for settings up the venture and further testing of the business 

model. Some TTOs also mention proof of concept funding which average between 100K and 500K. However this 

was hard to verify, it does however indicate the importance of additional funding to establish a prototype, 

demonstrator, and other proof to attract additional funding.  

Equity and royalty distribution and standardized deal terms 
Special attention was given to policies and guidelines concerning equity participation, royalty distribution and 

standardized deal terms. Surprisingly most of the TTOs procedures and policies were available on public 

websites. Information is available to all institute employees and external companies it can limit the 

misunderstanding and reduce conflicts based on asymmetry information. However as it could not be tested this 

remains an assumption.  While clear policies about royalty distribution and clear procedures are proven to be 
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affective to enhance entrepreneurial activities (Siegel et al., 2003). Overall this indicates that an advise for TNO 

is to enhance the transparency about technology transfer activities and criteria.  

Royalty distribution schemes were found at all institutes (Information about Fraunhofer policies was not 

accessible) and align to the viewpoint in academic literature. The study of the KNAW (Royal Netherlands 

Academy of Arts and Sciences) about the valorization of scientific research, show that all Dutch universities have 

royalty distribution policies (KNAW, 2014).  

Deal terms are also found to be standardized in some institutes. Carnegie Mellon University provide a guideline 

for spin-off they mention with designed to facilitate entrepreneurship and the fast creation of new firms. It 

describes that the guidelines provides fair and reasonable terms for both university and founders and in the 

spirit of a smooth and short process it is not intended to act as a starting point for negotiation (Carnegie Mellon 

Spin-off Guidelines May 2017). Equity participation is average around 5% as a starting point(can be combined 

with anti-dilution terms). Other institutes standardized equity shares based on pre-seed investment (e.g. 1% for 

50K) and is it found to be common to receive shares in return for additional incubation support (e.g. IMEC takes 

1% per 20K worth of resources). Exception is II were founders can decide if to receive basis support (II receives 

5-10% non-dilutable) or to participate in the support program (II receives 50% dilutable). Standardized license 

rates are harder to find. On average universities use standardized license terms around 1-2% (Oxford 0.5-2.5% 

based on the stage of technology, CMU 1% non-exclusive-2% exclusive). These approaches and deal terms were 

discussed with the TNO IP department. As these royalty rates are significantly lower than average sector specific 

ratings it yielded some questions in relation to market conformity and EU regulations. However since these 

approaches are successfully used by multiple European universities it can be interesting for TNO.  

Conflict of interest policies 
In the light of potential conflict of interest issues most universities have designed clear policies about 

entrepreneurial activities. It seems that transparency is key in avoiding conflicts and ensuring that all 

stakeholders are aware of the rules and regulations. For example CMU university define the terms for part-time 

employment by the new venture. As stated that all executive function are expected to be full-time jobs and are 

not possible to combine with their academic activities.  

 

5.2 CIMO logic 
Given the design approach of this research design propositions are formulated to address the obstacles in the 

incubation process of TNO. In this way the findings of this research can be translated into more actionable results 

for managers. The underlying logic for these design proposition is outlined via CIMO logic (Denyer et al., 2008). 

CIMO logic consists of four factors, namely the Context, the Intervention, Mechanism and the desired Outcome 

(see 3.5). These logics are derived from the case study findings and the reviewed literature. The context is 

defined by the research problem and aims to improve the support provided to spin-offs. The interventions are 

mainly based on the case study findings and the benchmark results. The mechanisms those interventions 

provoke are derived from the literature. Finally the desired outcomes are based on the findings of the case study.  
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Nr. Context Intervention Mechanism Outcome 

Proposition 1 CIMO’s 

1 If TNO wants to better support 
its spin-offs  
 

it should educate 
teams with the lean 
startup methodology 

so teams are able to 
implement and 
learn from the right 
validation methods  

to ensure critical 
assumptions are 
properly tested 

2 If TNO wants to better support 
its spin-offs  
 

it should educate 
teams about the 
commercialization 
paths 

so teams have the 
required capabilities 
to extend their 
solution space 

and are able to 
come up with 
commercially 
attractive value 
propositions 

Proposition 2 CIMO’s 

3 If TNO wants to better support 
its spin-offs  

it needs to define 
specific criteria for 
each 
commercialization 
path 

so teams have the 
knowledge to 
incorporate all 
factors in their 
evaluation 

and improve the 
evaluation of 
commercialization 
paths 

4 If TNO wants to better support 
its spin-offs 

it should publish 
success stories 

to change the 
negative perception 
of spin-off 
formation 

To create a positive 
attitude towards 
spin-off 
participation 

5 If TNO wants to better support 
its spin-offs 

it needs to introduce 
standardize deal 
terms 

To manage 
expectations and 
create transparency 
process 

And accelerate the 
formation  of 
investors ready 
spin-off  

Proposition 3 CIMO’s 

6 If TNO wants to better support 
its spin-offs 

it should assess the 
composition of the 
team prior to the 
start of the project 
and address missing 
capabilities 

to create 
heterogenous 
teams that combine 
market and 
technological 
perspectives 

that possess he 
required 
capabilities for spin-
off creation  team. 

7 If TNO wants to better support 
its spin-offs  

it should link teams 
with experienced 
entrepreneurs 

so teams are 
equipped to 
understand the 
needs of the market 

and are able to 
come up with 
commercially 
attractive value 
propositions 

8 If TNO wants to better support 
its spin-offs 

it should undertake 
activities to create a 
venture champion 

who is devoted to 
the development of 
the spin-off  

and accelerate the 
process of spin-off 
formation and 
overcome the 
critical juncture the 
new venture will 
face faster 

Proposition 4 Cimo’s 

9 If TNO wants to better support 
its spin-offs   

it should align the 
incentives for 
research 
groups/entities for 
technology transfer 

to reduce the 
perceived risk of 
entrepreneurship  
 

And create 
motivated teams 
for spin-off 
formation 

10 If TNO wants to better support 
its spin-offs 

it should introduce 
incentives for 
collaborations  

to align the interest 
of research groups  

establish long-term 
interactions with 
spin-offs and 
improve the 
relationship value 
for both parties    
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5.3 Design Propositions  
Based on the CIMO logic principles design propositions are formulated that integrate the principles and 

intervention mechanism into actionable plans. Each proposition starts with the different CIMO logic principles 

and an explanations of the mechanisms that constructs it. Prior to the implementation design the mechanism 

are visualized in a diagram.  

 

Proposition 1: Increase the understanding of technology commercialization  
 

1. If TNO wants to better support its spin-offs (C), it should educate teams with the lean startup methodology 

(I), so teams are able to implement and learn from the right validation methods (M) to ensure critical 

assumptions are properly tested (O). 

Finding 1 explains that teams have problems in validation of their commercial opportunity as a results of a 

limited familiarity with the lean startup methodology. If teams are educated in applying experimentation 

methodologies to identify customers pains and gains the validity of the results will be increased.  

2. If TNO wants to better support its spin-offs (C), it should educate teams about the commercialization paths 

(I), so teams have the required capabilities to extend their solution space (M), and are able to come up with 

commercially attractive value propositions (O).  

To ensure that teams have the required capabilities to evaluate the different commercialization paths they 

should be educated the about the different paths. When teams are educated in their commercialization 

capabilities, the available solution space (the width of their search for commercial applications) will be extended 

(as visualized in Figure 19) as new connections and applications can be identified (Frederiksen & Brem, 2017). 

Most institutes in the benchmark address this issue by offering workshops to increase the entrepreneurial 

capabilities of teams. For instance if an researcher is not aware of structure of the value chain it would be hard 

to come up with an financial attractive proposition that includes the complementary assets of potential partners.  

 

Figure 19; extension of solution space 

By enhancing the level of understanding of some core concepts in commercializing technologies,  teams can 

perform a better evaluation for what path to the market is most attractive. 

Furthermore it would help teams to collaborate with specialist as during the process teams are supported by 

staff department of TNO. Especially in relation to intellectual property it would help the collaboration if teams 

have an increased understanding of the different types and the relation with commercialization (e.g. spin-off or 

license). Such essential knowledge can be taught via online courses (see Figure 20).  
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Topics that require special attention are the lean startup methodology and the value proposition canvas as 

methods to test the critical assumptions. Explanation of the different types of IP rights and protection and their 

implications on commercialization decisions.  

Currently teams can participate in the launch lab program of YES!Delft Launchlab what is aimed at validating the 

initial business model as well as increasing the entrepreneurial capabilities of teams. However as described by a 

TNO participant in the launch lab, the program is time consuming perhaps since it is originally designed for 

students. During the interviews one of the participant in Launchlab stated, ‘’I also have my normal job 

responsibilities to do in the other days.’’ The program consist of 10 days of divided over 10 weeks and expects 

participants to spent another day on refining the value proposition and design experiments. While potentially 

the best way it seems to be unrealistic to send every (entire) team to Launchlab. Since the available budget in 

phase one (30K) would not be sufficient to account for the hours of the entire team.  

There is a need for additional options to increase the commercial competences of the team , especially options 

that are less time consuming and can be effective before the technology transfer program starts. While not all 

team members expressed the motivation to be part of a spin-off many of them did mention they would like to 

contribute in a way to see the technology being applied in a commercial product. 

Figure 20 explains that via online courses the skills of the teams can be enhanced prior to the start of the 

program. The outcome of these interventions are better validated value proposition and an extended solution 

space of teams.  

 

Figure 20; Invention and intervention mechanism  

Implementation of the design principles 
The mechanisms visualized in Figure 20 can be implemented at TNO by the following steps.  

Step 1: Offer MOOCS to teams 
The proposed solutions is to offer MOOCS (Massive Online Open Courses) to TNO employees before they 

officially start with the program. The big advantage of MOOCS is that TNO does not have to construct an 

expensive online course themselves. Furthermore, since most MOOCS are offered by universities there take 

care of the validity and updates towards the latest scientific insights.  

For instance the 4TU offer a MOOC on ‘Entrepreneurship for Engineers’ which deals with entrepreneurship 

from a technology-oriented background (online-learning.tudelft.nl, 2017). Topics that are discussed are 

founding teams, idea identification, business modelling, acquiring funding, development of the business plan.  

Online courses are an easy and time efficient option to develop entrepreneurial capabilities. It can help teams  

or individuals in their application for the Tech transfer program. However as such courses are likely to be 

offered on a voluntarily basis there is no guarantee that they actually possess the required skills for the goals 

of phase 1.  

Step 2: Workshops  
Therefore the second step of increasing entrepreneurial capabilities can be a dedicated workshop about the 

validation approaches. Since the main goal of phase 1 is to search for commercial applications of the 

technology and validate these applications, teams should at least be familiar with validation. Workshops like 

the discovery provide a good introduction in the methodology. As it explains the method and practices with 
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applying provides practical and directly applicable information. Since TNO holds close links with YES!Delft it 

should be possible to arrange dedicated TNO workshops. To ensure the teams are well prepared for their 

responsibilities in phase 1 such a workshop is should be mandatory. Favorable at the beginning of the tech 

transfer phase and prior to the kickoff of the project. The latter should be able to organize according the 

meetings of the Tech Transfer Board. As teams apply for the program they should be already be notified with 

the dates of these workshops.  

Education in a validation methodology helps one part of the process however the results also show the lack of 

understanding about IP and their implication for commercialization. The IP department currently offers an 

general module about the patent process, however this should be extended to the exploitation of IP, the types 

of protection and the implication of the IP protection on the market strategy. The framework of Gans and 

Stern (2003) could be used as the underlying framework. To make it more tangible the different options can be 

translated into different examples.  

 

Proposition 2:  Create inventors guide to technology transfer  
 

3. If TNO wants to better support its spin-offs (C), it needs to define specific criteria for each commercialization 

path (I), so teams have the knowledge to incorporate all factors in their evaluation (M), and improve the 

evaluation of commercialization paths (O). 

To increase the familiarity of the tech transfer process a inventors guide to tech transfer should be created. 

The current information about technology transfer on the intranet website is scarce and outdated. The 

benchmark reveals that most TTOs explain the technology transfer process via ‘inventors guide to tech 

transfer’. Those guides aim to explain the process to researchers and what actions need to be taken by the 

researchers and how the TTO can assist. The interview results indicated that many struggled with fully 

understanding the TT process and the steps that were required. Therefore we can assume that specific 

information about the process will increase the understanding of the process. For each path to the market 

different criteria should be defined as it will make the process more transparent.  

Following other institutes clear guides (or online guides) should be created. The incubation process benchmark 

showed that most institutes, especially universities, provide information via their public available website. In 

this way the information is available for everyone, researchers that are interested in commercialization 

technology, investors, research partners, managers etc. Especially information about the process and 

conditions for licenses and spin-offs would increase the transparency of the program.  

4. If TNO wants to better support its spin-offs (C), it should publish success stories (I), to change the negative 

perception of spin-off formation (M), to create a positive attitude towards spin-off participation (O).  

Institutes included in the benchmark all publish established spin-offs on their website and explain what the 

role of the TTO was in the establishment of the new firm. The results indicate that within TNO there is a 

negative perception about spin-off formation as a results of failed prior projects. To change the perception it 

would be beneficial to show an overview of all the successful projects.  

5. If TNO wants to better support its spin-offs (C), it needs to introduce standardize deal terms (I), to manage 

expectations and create transparency process (M), and accelerate the formation of investors ready spin-offs 

(O). 

There is an trend towards the introduction of standardized licensing of IP towards spin-offs, equity 

distribution, use of trademarks, representation of the institute in the board of directors. This was also 

indicated at many of the institutes included in the benchmark. During interviews it was discovered that the 

most issues were expected/occurred during the negotiation process. Increasing the transparency of the 

process and provide teams with information about what they can expect during the negating enhances aims to 

solve these issues. Standardization of deal terms can also help to reduce the overhead costs of the spin-off 
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process by decreasing the amount of hours spent of negotiating and revising terms. Which is an important 

financial indicator for TNO.  

 

 

Figure 21; intervention mechanisms 

Implementation of the design principles 
The mechanisms visualized in Figure 21 can be implemented at TNO by the following steps.  

Step 1: create Tech transfer guide  
As the technology transfer programs are relative similar, formats of other institutes can be used as a starting 

point to create a TNO specific guide. Even MIT has based their Inventors guide to technology transfer on the 

guide of the University of Michigan (noted in the foreword of the guide).   

Topic that should be discusses in the guide are.  

1. The process of technology transfer at TNO 

2. General explanation of technology transfer and FAQs 

3. Explanation of the different path to the market (e.g. license or spin-off) 

4. Protection of the technology, what is mentioned with IP and how to determine the best protection 

mechanism, how to deal with know-how , what are trade-secrets, explanation of patents and foreign 

patents, cost of patent protection (so this also becomes clear to entrepreneurs) 

5. Why choose a startup and who decide when to start a startup Provide a guideline for researchers 

during the process 

6. Overview of the services provided by the TTO 

7. How to deal with conflict of interest 

8. Policies about stock/stock options by TNO employees 

9. Spin-off participation  

To make such a guide more tangible, the different topics can be explained following a frequently asked questions 

structure (FAQs).  

Guideline in the different path to market can be structured according a decision tree. Besides an explanation of 

licensing and spin-off formation, the most important selection criteria for a license or spin-off formation are best 

visualized via a decision tree. Preferable an interactive that provides an 
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Figure 22; commercialization decision model (based on Gans and Stern 2003)  

Step 2: Publish successful technology transfer cases 
Next to information about the technology transfer process publication of successful cases could impact the 

perception of commercialization as well as provide information. Description of the cases should include the 

support the TTO provided to help the entrepreneurs found the company. As it provides insights in the process 

and the type of support the TTO can provide.  

On the moment TNO uses the site ‘Technologiezoektondernemer’ to publish technologies available for 

companies or interested entrepreneurs. This platform should be used and extended with spin-offs that are 

successfully established.  

Step 3: Standardize license and equity conditions towards spin-offs 
Based on CIMO 9 the spin-off creation process can be simplified by introducing guidelines and standardized 

license conditions. The use of a partly standardized approach can decrease the complexity of the negotiation 

process and thus the associated costs of the negotiation process. Such an approach resembles the practices of 

most institutes included in the benchmark (5.1).  

The principle is grounded on the idea spin-offs are often based on early stage technology. Before these spin-offs 

are able to produce a commercial product and create revenue resulting from the licensed technology 

considerable time have passed. The latter translates to moderate earnings during the lifetime of the license. 

Following universities as Oxford and Carnegie-Mellon use standardized term sheets that incorporate these 

uncertainties. The proposed solution for TNO is slightly different since TNO follows strict rules to conform to 

market based license rates.  

Approaches based on future expected earnings such as DCF (discounted cash flow) are based on revenue 

predictions. The latter are highly uncertain as at the time license conditions are determined spin-offs are often 

still in the process of defining their actual product offering.  

According to TNOs IP department, TNO currently follow industry specific license terms (published by KPMG). To 

transform these license rates to specific situations the level of technological maturity should be added. Oxford 

University Innovation uses such an approach in in their spinout express license to spin-offs (Figure 23). 

In which the distinction is made between mature/immature/and blue sky technology. For TNO a less trivial 

distinction based on TRL (Technology readiness level) would be useful. Such standardized rates can be 

combination of industry specific rates and published on the public website about tech transfer. To adhere to 

market conformity the rates should be adjusted periodical. Important part of the solution is the transparency 

about the rates. If rates are openly available to stakeholders, TNO employees, potential investors, companies 

etc. the process becomes much more transparent and predictable.  
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Figure 23; standardized license rate of OUI  

Following the Carnegie Mellon Spin-off Guidelines (May 2017), such terms should not be used as a starting point 

for negotiation but as the final deal terms to ensure a smooth transition process.   

Step 4: Equity distribution  
The distribution of shares should also be determined via an transparent and standardized process. Prior to the 

start of the negotiation founders should be able to get insight in how shares are likely to be divided. Founders 

should understand what the implication are of prior TNO investments (pre-seed and Proof of Concept) and how 

this impacts the distribution of shares.  

Determining the value of a company is a difficult exercise, as valuation methods are primarily based on 

assumptions of future cashflow the validity is often arguable. Therefore a less complex and trivial approach is 

suggested for TNO. The distribution of shares between the founders and TNO pre-money (before investment by 

third parties) should be resulting from the amount of pre-seed investment and other resources infused in the 

new venture.  

The moment spin-off are officially established TNO has investment 80.000 EUR in the new venture via pre-seed 

investment (Phase 1 30.000EUR and phase 2 50.000 EUR). Furthermore an additional 300.000 EUR can be 

invested as proof of concept.  

TNO should construct a formula that translates every tranche of investment into an equity percentage. On 

average institutes take around 1% equity for every 10.000 EUR on a non-dilatable basis and additional 1% for 

every 20.000 EUR of investment. TNO should adopt similar approaches to reduce the complexity of the spin-off 

formation process. As the terms and conditions are known on beforehand there is little room for conflicts 

between the founders and TNO.  

Furthermore additional services provided by TNO can be translated into equity. For example if founders receive 

additional support from the TTO, the value of such support can be translated into monetary terms and thus 

equity.  

 

Proposition 3: Enhance the capabilities of the founding team 
 

6. If TNO wants to better support its spin-offs (C), it should assess the composition of the team prior to the start 

of the project and address missing capabilities (I), to create heterogenous teams that combine market and 

technological perspectives (M), which possess he required capabilities for spin-off creation  team. 

The results suggest that teams are composed of primarily members with an research background. The literature 

states heterogeneous teams are better suited to combine scientific and industrial experience that encourage 

learning and problem solving (Visintin & Pittino, 2014). Thus one of the purposes of the TTO should be to 

enhance the capabilities of the founding team prior to incorporation (Huynh et al., 2017). As the initial 

composition of the entrepreneurial team prior to incorporation has a long term effect on the success of the spin-

off.  

7. If TNO wants to better support its spin-offs (C), it should link teams with experienced entrepreneurs (I), so 

teams are equipped to understand the needs of the market (M), and are able to come up with commercially 

attractive value propositions (O). 
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When individuals with entrepreneurial or industry experience are not present within the organization external 

individuals can be introduced by the TTO. The benchmark suggest that the TTO assist in building 

complementary teams. The capabilities of teams can be enhanced by introducing experienced entrepreneurs. 

For instance IMEC offers industry experts via their entrepreneur-in-residence program. When such individuals 

work together with teams they provide the required knowledge of the target market. 

8. If TNO wants to better support its spin-offs (C), it should undertake activities to create a venture champion 

(I), who is devoted to the development of the spin-off (M),and accelerate the process of spin-off formation and 

overcome the critical juncture the new venture will face faster (O).  

To accelerate the spin-off process a venture champion should be present who is devoted to the project. This 

person can be the inventor of the technology, a researcher or an external entrepreneur. By promoting the 

project among team members and stakeholders the spin-off is more likely to overcome the first critical 

junctures of entrepreneurial commitment and opportunity recognition. During interviews with a former TNO 

Companies employee it was mentioned that in particular scientist needed assistance to become dedicated to 

the project. 

Figure 24 explains the relationship between the initial assessment of the team and the actions of the TTO to 

address the missing capabilities in the team. Eventually the desired outcomes are a qualified team and a 

devoted venture champion. 

 

Figure 24; intervention mechanisms proposition 3 

Implementation of the design principles 
The mechanisms visualized in Figure 24 can be implemented at TNO by the following steps.  

Step 1: assessment of project teams 
Educating project members and providing clear guidelines are the first steps to enhance the commercialization 

process. However the result show that also team actively supported by experienced coaches or incubators still 

encounter difficulties in the process. Prior to the start of the program the TTO should assess the team and its 

capabilities. The assessment should include the following criteria;  

Individual level: 

1. Prior experience with technology transfer  

2. Relevant work business experience in commercial product/service development 

3. Entrepreneurial experience 

Team level:  

4. Complementarity of skills and expertise of team members 

5. Size of the team (too many/too few team members)  

6. Entanglement of teams with research program interest 
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The TTO should use such an assessment to address missing capabilities in the team. Together with the project 

leader (applicant of the case) the TTO should propose changes in the entrepreneurial team. 

The assessment of the team should not be designed as a scorecard, the criteria should be used primarily as a 

guideline to assess overall quality of the team. For the evaluation criteria the Scorecard valuation methodology 

generally used by angel investors can be used (Bill Payne). 

Table 2; team evaluation criteria 

Business experience + 

Experience in the business sector ++ 

Entrepreneurial experience +++ 

Technical skills to deliver product +++ 

Experience as a product manager + 

No business experience - 
 

Step 2: address missing capabilities in teams 
Differences in perspective enhance the search for commercial applications. Thus the team should consists of 

persons with different functional backgrounds. Preferable a combination of researchers and more market 

orientated individuals. Experience with commercial product development is preferred. If such individuals 

cannot be found within TNO external individuals called ‘surrogate entrepreneurs’ should be linked to the 

team. These individuals should work together with the team and share the responsibilities of the teams. The 

task of the TTO is to create a pool of individuals that poses the required capabilities. Required capabilities are 

vital sector experience, open to ideas and empathy/understanding with the organizational culture they join.  

Furthermore the size of the team must be manageable, preferably 3-4 persons. Teams should be composed of 

sufficient members to undertake the activities but not too large as the opportunities for interactions decrease. 

Thus team members should be able to work together on the project and meet face to face.  

The TTO should support the teams in acquiring a ‘entrepreneurial champion’ devoted to the development of 

the spin-off. This person can be a researchers or external entrepreneur and he is the person that drives the 

development of project. The TT team should act as the broker to connect teams with such individuals.  

 

Proposition 4: Boundary spanning for goal alignment  
 

9. If TNO wants to better support its spin-offs (C), it should align the incentives for research groups/entities for 

technology transfer (I), to reduce the perceived risk of entrepreneurship (M), and create motivated teams for 

spin-off formation (O).  

The departmental supportive context (research groups at TNO) has a large influence on the spin-off incubation 

process (Rasmussen et al., 2014). The results suggest that the support received from the research group is 

varying heavily and largely dependent on the research manager. Stated in a internal memo of TNO (Boumans, 

2017) research groups have primarily negative incentives for technology transfer. Therefore the introduction 

of incentives directed at research group level would enhance their support to spin-off projects. In particular 

the collaboration after incorporation was indicated as potential risk and potential issue once the spin-off 

would be incorporated.  

10. If TNO wants to better support its spin-offs (C), it should introduce incentives for collaborations (I), to align 

the interest of research groups (M), and establish long-term interactions with spin-offs and improve the 

relationship value for both parties (O).  

The timeline before spin-off generate substantial revenue and royalty proceedings is often long and uncertain. 

As indicated in the benchmark many of the institutes acknowledge this uncertainty and introduce terms that 
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are aimed at a long term relationship. Examples are consultancy agreements that allow the involvement of 

inventors in spin-offs.  Since many spin-off require the specialized knowledge of the parent institute 

collaboration the latter could generate earning in the short-term. However building long-term (r&d) 

relationship require different incentives and capabilities that do not undermine value creation for both parties. 

Therefore, the TTO should undertake boundary spanning activities to align the goals of stakeholders.  

Figure 25 shows the influence of boundary spanning activities by the TTO and the introduction of incentives at 

research group level on the relationship with the spin-off.  

 

 

Figure 25; intervention mechanism proposition 4 

Implementation of the design principles 
The mechanisms visualized in Figure 25 can be implemented at TNO by the following steps.  

 

Step 1: alignment of interest 
Spin-off are dependent on a constructing a good collaboration with TNO. As both parties recognize the value 

for collaboration the relationship is more likely to yield positive results. Therefore TNO should ensure proper 

(financial) incentives for research groups for collaboration with spin-offs. Currently research groups have little 

incentives for spin-off formation.  

Agency theory argues that equity positions in a company provide long-term incentives to align the interests of 

a university and the firm towards the common goal of commercializing the technology (Markman, Gianiodis, et 

al., 2005). Distribute future earning from spin-offs sale or royalties towards the department the spin-off 

originate. Furthermore equity helps in the alignment of goals of the spin-off and TNO (Figure 26).   

 

Figure 26; alignment of interest via equity (Markman, Gianiodis, et al., 2005) 

If the amount of shares a sufficient enough, TNO should request a seat in the board of directors of the spin-off 

company. Board seats can ensure a continuous relationship between TNO and the spin-off and enhance the 

flow of information between the firm and TNO. TNO should consider taking board seats (in the early years of 

development) if the venture intents to create a continuous partnership in technological development. 
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However the person taking board seats need to have some kind of distance from the primary financial process 

in order to avoid too much dependency on the parent. There need to be a formalized evaluation when a close 

interaction pattern is needed and when it is time to change the type of interaction and follow a more distant 

relation. Overall this is at the moment the major technological developments are encountered and the spin-

offs can focus on commercialization (shift from exploration to exploitation (Weckowska, 2015).  

TNO should  design a simple decisions tool which is open for all TNO employees. Preferable a Excel based tool 

that is understandable for non-experts and offer explanation when parameters are changing. This will offer 

insights in the interrelation of parameters (e.g. license, equity, research partnership, IP). For instance when the 

amount of patents go up the equity percentage will follow etc.  

Step 2: boundary spanning  
Since conflict of interest is identified as a substantial obstacle in the whole process it is best that TT officers 

remain relative independent from project teams. Independency of the TTO allows them to act as the mediator 

between the different TNO entities and the project team (later founding team).  

The TTO should be the facilitator of technology transfer and engage in boundary spanning and bridging 

activities (Siegel, Waldman, Atwater, & Link, 2004). One important aspect of boundary spanning is the 

understanding of each other values and environment. Even within the same organization, different values can 

be present and the TTO should acknowledge this and take action to overcome differences and conflicting 

goals. Especially during negotiation such action enhance the process and limit conflicting interest. Thus TTOs 

should poses skills in negotiation, business experience and deal making.  

Thus the proposition are:  

▪ TTOs should engage in activities that identify the benefits of all stakeholders 

▪ TTOs should undertake activities in boundary spanning and bridging activities to mitigate 

organization cultural differences.     

▪ TTOs should ensure flexibility in deal negotiation and focus on a continuous relationship  

Negotiations can have a large impact on the ongoing relationship for both parties. Lou Berneman explains the 

ten rules for negotiators to remainder in a post on ASTP-Proton, a EU funded non-profit organization which 

aims to stimulate knowledge transfer between university and Europe (Berneman, 2017).  

Rule 1: The responsible negotiators (both founders and TNO) should remember that the difference between a 

transaction and an ongoing relationship. Transaction is a onetime deal opposed to an ongoing relationship. 

The spin-off side should be aware that public institutes often are not flexible on term that might risk the 

reputation of the institute.  

Rule 2: Determine what the essential needs of both parties are. Differentiate between needs and wants and 

clearly communicate these needs to the other. It is likely to hurt the process is those needs are not addressed 

until the very end. Furthermore do not feel pressured to accept unworkable terms.  

Rule 3: Set a realistic anchor and ceiling for the negotiation success range. Try to determine the market value 

and search for comparable technologies to determine the value. And are able and willing to share your 

valuation framework.  

Rule 4: negotiate your non-financial needs first. Those are you essentials, reasonable financial terms are the 

wants. With licenses the non-financial needs are: 

▪ Scope of rights granted (exclusivity, territory, right of sublicense, term)  

▪ Right to manage license 

▪ Risk management provisions 

▪ Publication rights and restrictions (relation to trade-secrets) 

▪ Information and audit rights 

▪ Use of name/trademark 
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Rule 5: Get paid but be reasonable on the price since the most important part is the ongoing relationship 

between the two parties. Those proceedings can be much higher due to contract research or consultancy 

projects. Do no try to squeeze out every aspect since besides price goodwill and trust and mutual respect is 

important in a relationship. 

Rule 6: A concession easily granted is of significant value. Remember that both parties should benefit from the 

deal and ask for reasonable reciprocal concessions.  

Rule 7: Always close and summarize/confirm areas of agreement one they are achieved.  

  



62 
 

6. Discussion 
 

Following a case-study approach this research aims to answer the question; ‘How can TNO improve its 

incubation process in order to increase the amount of spin-offs?’. Three sub questions were formulated to 

answer the goal of this research. The first sub question was answered by reviewing the literature on incubation 

strategies employed by research institutes. In the literature on incubation strategies the aspect of the different 

incubations approaches were identified and evaluated on the appropriateness for TNO. The second and third 

sub questions were answered by findings from the case study and additional data resulting from a benchmark 

on technology transfer practices at top-ranked research institutes. The combined outcomes are translated to 

propositions that can be used by TNO to improve its spin-off incubation approach. In this case study, primary 

data was collected via interviews with the teams of six different cases of technology transfer. The exploratory 

case-study design of this study allowed the identification of key themes entrepreneurial teams encounter in 

their search for a commercial application of the technology. By investigating the development paths of six cases 

in the new technology transfer program of TNO this research has identified how the organization and structure 

of the incubation program influences the early development of spin-offs. The results of this study suggest that 

technology transfer offices of applied research institutes as TNO can improve their support activities and 

increase spin-off performances by focusing on the following areas; improving the entrepreneurial capabilities of 

teams, educating teams in business model validation methodologies, increasing the transparency of the 

technology transfer process and objectives and improve the relationship-focused capabilities of the TTO.   

In relation to the first sub question; What incubation strategies can TNO follow? This research shows that applied 

research institutes can follow different types of incubation approaches. The research indicates that the 

incubation approach of TNO is in transition towards the supportive model (Clarysse et al., 2005). Which is 

characterized by the extensive support provided to the entrepreneurial team and differs from the more passive 

support provided to teams at TNO. Following, the objective is to create economically viable ventures that 

enhance the competitive strength of the local industry. In the supportive incubation model spin-offs are seen as 

an alternatives to licensing and the TTO thus requires substantial resources for IP assistance. Following TTO must 

be constructed of an heterogenous team that includes expertise in legal, human resources, IP, contract research 

and spin-off support. Officers dedicated to the support of spin-offs often have relevant industrial experience or 

a business degree. The aim is to support profitable growth orientated companies that have a reasonable time 

until break-even (Clarysse et al., 2005). When opportunities do not satisfy those criteria they are licensed 

towards existing company. The development of new ventures is supported with pre-seed investment at an early 

stage at which private investors are unlikely to invest. Due to the novelty of the TTO program, TNO is currently 

in transition from the competency deficient towards the supportive model. Observed indicators for the 

transition are actions as setting-up collaboration with venture capitalist and the implementation of an pro-active 

spin-off policy (including internal regulation concerning spin-offs). The capabilities required to fulfill the 

specialized activities ambition of the supportive model can be developed over time as the TTO extents its 

experience  (Clarysse et al., 2005).  

The second sub question; ‘What are the effects of the current approach on the formation of spin-offs?’ is 

answered with the results of the case study. The case-analysis indicates three main problems within the teams. 

Teams possessed insufficient industry experience to perform the commercialization path independently as they 

lacked the insights of commercial product development. This impacted the process of opportunity identification 

as teams did not fully understood the different paths to the market. As a result teams overlooked important 

aspects of the commercialization mechanisms in their evaluation. The latter raised questions about the validity 

of the recognized opportunity. 

In the early stages of spin-off formation the TTO can improve their support by enhancing the complementary 

capabilities of teams. Especially market orientated skills that are required in the initial opportunity discovery 

phase that ends with the recognition of a commercial application. The analysis showed that within the context 
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of this research, teams were not sufficiently equipped to discover a valuable commercial opportunity. This is 

somewhat surprising since earlier research indicated that new ventures that originate from departments with 

broad industry network are more effective in the transition from the scientific to a commercial setting 

(Debackere & Veugelers, 2005; Rasmussen et al., 2014). The results indicate that teams have limited industry 

experience to fully integrate a market oriented perspective. 

Furthermore the homogenous scientific perspective of teams required the introduction of individuals with a 

commercial market orientation. Which is in line with the general consensus in the literature about the value of 

surrogate entrepreneurs in academic entrepreneurial teams (Lockett et al., 2003; Rasmussen et al., 2014; 

Scholten, Omta, Kemp, & Elfring, 2015). This research adds to current literature that teams working in a more 

(compared to universities) market oriented setting of an applied research institutes still have difficulties to adopt 

a commercial mindset. The case investigation show that teams struggle to incorporate all aspects of the path to 

the market, even in cases when teams consisted of individuals educated in business models and marketing. Thus, 

it is found that while the capabilities can be enhanced via trainings it is not a supplement to the added value of 

commercially oriented individuals with relevant sector experience.  

Surprisingly the results indicated that even in cases were teams had sufficient support via mentors or incubator 

this also does not supplement surrogate entrepreneurs that are part of the team. While most literature on spin-

off entrepreneurial or new venture management teams underline the importance of an experienced 

management team (Klotz, Hmieleski, Bradley, & Busenitz, 2013; Miozzo & DiVito, 2016; Visintin & Pittino, 2014) 

this research indicates that also in the most embryotic phase of the venture there is a need for commercially 

oriented individuals with relevant experience to complement the capabilities of the team. The findings suggest 

that teams need to be educated about methodologies that ensure a thorough validation of the business 

opportunity. When a value proposition is methodological tested it provides teams the information to pivot the 

business idea according to the gathered information. The findings suggest that teams require support in applying 

methodologies as the Lean startup in an effective way. Information about the objectives and the selection 

criteria of technology transfer within TNO could be improved. Especially the introduction of specific criteria of 

each commercialization path (spin-off, license, joint-venture) would be beneficial for teams.  

Compared to what was expected, teams encountered little problems in identifying business contacts in the 

validation process. The TTO played no significant role in the linkage between networks of researchers and 

companies as was stated in the literature on entrepreneurial networks (Hayter, 2016; Soetanto & Geenhuizen, 

2015; Soetanto & Jack, 2016). However caution must be taken since most teams were still in the opportunity 

recognition phase and the search for complementary team members was not started yet.  

The third sub question; ‘What do spin-off founding teams encounter prior to incorporation and what practices 

can accelerate the establishment of spin-offs?, was answered using the case-study results combined with 

additional data from the benchmark. The results indicated three main items; first the negotiation process is 

perceived inefficient as a results of the absence of specific policies. The expectations about a long and frustrating 

negotiations process limited the entrepreneurial ambitions of team members. Furthermore the perceived risk 

of entrepreneurship was found to be high as a results of missing boundary conditions. Conductions as a part-

time employment policy, conflict of interest guidelines and incentives for collaboration between the spin-off 

and TNO were absent. The establishing of a supportive environment is another important area. Similar to 

previous studies, this research underlines that a supportive context at department level has a significant 

influence on the development of spin-offs (Rasmussen et al., 2014), in which the capabilities of the TTO to 

support and educate researchers in their exploitation activities are crucial moderating factors. Second, the 

future relationship between the spin-off and TNO is impacted by the complicated negotiation process. Third, 

the inexperience of teams with negotiating terms hampers the process. Expectation management could mitigate 

this issue and increase the transparency of the process.  
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During the early life phases of the spin-off the TTO serves as an incubator and assist the team until establishment 

of the venture. As the new venture matures and works its way up towards the threshold of entrepreneurial 

commitment (Vohora et al., 2004) the role of the TTO changes. It then transitions towards an stakeholder in the 

new venture, however the influence of the parent organization is still significant in the further development of 

the spin-off (Weckowska, 2015). This research complements the literature on the relational-focused approaches 

in commercializing scientific research (Weckowska, 2015). If research institutes adopt the supportive incubation 

model (Clarysse et al., 2005) their objective include the creation of economic outcomes. To achieve such 

outcomes including job creation and stimulation the competitiveness of local industry institutes must adopt a 

relationship- focused approach. One that enhances a long-term relationship between the two organizations.   

The overall conclusion is that the spin-off incubation process at TNO can be improved by increasing the capability 

of teams, clarifying the tech transfer process, manage teams expectations about the process and conditions and 

ensure policy’s and boundary conditions to increase the motivations. In the literature concerning spin-off 

formation at universities similar issues were found which can be used as a guideline for TNO improve the 

efficiency of the incubation process.  

 

6.1 Managerial implication 
For practitioners in technology transfer the implication of this research is notion that while researchers at 

applied research institutes have frequent interactions with industry partner they have similar difficulties in 

understanding the commercialization process as their academic equivalents. As they lack the required business 

orientation to fully understand the path to the market independently. Therefore the role of the TTO in 

supporting teams during their entrepreneurial journey is critical for the successful establishment of spin-off. The 

current program at TNO delegates much of the responsibilities towards the researchers. This research provides 

indications that such an approach has a negative influence on the formation of spin-offs. Furthermore, it suggest 

that without the active support of the TTO teams are unlikely to overcome the critical juncture during the 

establishment of spin-offs.  

In the light of the new TTO program at TNO this research discovered several implications that should be 

addressed by the TTO. Resulting from the design-oriented approach propositions are made to address the 

identified shortcomings. During interviews with teams it became clear that the TTO has a significant 

responsibility in the enhancement of entrepreneurial capabilities of teams. In general, the TTO should 

acknowledge that they are the primary link between individuals that can provide the necessarily skills and 

entrepreneurial teams. This research was initiated to provide solutions for a practical real life problem of TNO. 

Therefor the analysis and literature review has provided proposition that might help TTO practitioners in dealing 

with the establishment of technology transfer structures.  

The approach of teams during opportunity discovery requires attention as it was insufficient to guarantee the 

validity of the outcomes. When programs are based on methodologies as the lean startup approach, teams 

should be educated in the proper application of the methodology. Online MOOCS are proposes as an efficient 

alternative to extensive incubation programs to ensure a basic level of understanding. In addition to online 

training, workshops about the application of methodologies can be offered in collaboration with local 

incubators. When TTO actively monitor the limitations of teams they are able to address those limitations and 

remove obstacles effectively. Next to training of researchers, teams would benefit by the introduction of 

experienced market oriented individuals early in the process. As team often poses homogeneous networks the 

TTO must act as the critical link between teams and those surrogate entrepreneurs.  

As teams are primarily composed of teams with a scientific/engineering educational background they often 

show difficulties in fully understanding the path to the market. It would be beneficial if information is present 

that explains all the aspect of the different commercialization mechanisms. Following top ranked institutes, the 

introduction of tech transfer guides would help the transparency about the technology transfer process. 



65 
 

It is found that the main cause of process related issues are causes by lack of clear policies and guidelines about 

issues as IP, part-time employment, equity distribution. The introduction of transparent and clear policies would 

benefit the process and decrease the uncertainty perceived by teams. Introducing standardized deal terms 

about licenses and equity distribution is suggested and should be considered by responsible managers. Pre-

determined are increasingly found in the policies of top-ranked universities with strong entrepreneurial 

ecosystems, it will thus be interesting what the effect of those approaches is on the financial outcomes. The 

research provides indications that the latter would simplify the process and allows to focus more on the 

relational aspect of the spin-off process. Most researchers have no prior experience with the entrepreneurial 

process and thus proper expectation management about the process and the terms of spin-off is needed.  

Furthermore this research address the general consensus in the literature that clear policies reduce the concerns 

about conflict of interest. TTO managers should ensure that the required boundary conditions as policies and 

incentives for stakeholders are present.  

The perceived risk of teams has a large influence on the ambition for spin-off participation. While it is not 

surprising that most team members did not committed themselves to the project as the threshold of 

commitment can take up to one year (van Geenhuizen & Soetanto, 2009), however venture champion that are 

devoted to project will accelerate the process. In particular when spin-offs are dependent on the facilities or 

expertise of the research group they originate from for the development of the venture. Therefore, incentives 

must be present that align the goals of research groups with those of spin-offs. Equity participation and 

boundary spanning activities are proposed to increase the incentives for collaboration between the two entities.  

The final recommendation for practitioners is to position the interaction between the spin-off and the parent 

organization more prominent in the process as the collaboration between the entities is critical for the spin-off. 

In establishing a long-term relationship trust and mutual respect require attention of stakeholders involved in 

negotiation the terms of leave. Trust between the two entities can be easily destroyed by harsh negotiation and 

is likely to negatively impact the relational based interactions. If TTOs enhance their skills that alleviates the 

negotiation process it will strengthen the success of spin-offs.  

 

6.2 Limitations  
When interpreting the findings of this research there are several limitations that have to be taken into account. 

In general, since this research was of explanatory nature and aimed at identifying key themes or obstacles in the 

spin-off process of TNO. The exploratory case-study methodology allows a less strict approach on identifying the 

consequences of certain phenomena however it limits the possibility to isolate the phenomena from other 

influencing factors. Practitioners should be careful in generalizing the findings of this research since those are 

largely dependent on the organizational context of the research.  

The use of qualitative interview data also provided some limitations. To aid the validity of the data analysis all 

interview (with exception of one interview) were recorded and transcribed using specialized software. However 

the interpretation of the researcher is still the limiting factor in qualitative research. The validity would have 

been larger if a second researcher duplicated the coding procedure.  

Furthermore the sample was quite limited with 12 interviews. As the teams of two cases were similar 

generalizing the amount this could have limited the identification of key themes. However during the last two 

interviews there was certain point of saturation in the interview data and thus the sample size can be justified. 

Further limitation are time constraints, as the research was dependent on a set period of time (six months) it 

did not allow the researcher to track the cases at multiple stages in their development. Furthermore the sample 

did not include research managers or department managers as they could provide a different kind of 

perspective. Although the perspective of these managers was observed via participant-observation this could 

have produced  different results.   
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6.3 Suggestions for further research 
This research has indicated several implications for further research. The results indicate that although the goal 

of many applied research institutes is to enhance application of scientific research via spin-offs TTOs still focus 

mainly on transactional aspects. For instance scholars could focus on the role of the TTO during the incubation 

process and how to this relate to their paradoxical role as the supporter and the negotiator. How does this effect 

the relationship between the spin-off and the parent institute. Such an effect should best be undertaken in the 

specific context of RTOs as their financial incentives and institutional mission differ from universities. The 

majority of the academic research on the capabilities of the TTOs tend to focus on the effects of TTO practices 

on TT performance indicators as the amount of spin-offs created or job opportunities created. However there is 

little know about how TTOs can enhance their capabilities to foster ongoing beneficial relationship for both the 

spin-off and the institute (Weckowska, 2015). Weckowska (2015) provides a conceptualization of learning 

processes for TTOs that can used as a starting point to enhance the knowledge on how TTOs can build the 

required skills. Furthermore, this research indicates that the majority of research is focused at universities 

compared to RTOs. Which points to a more general suggestion for further research to increase the amount of 

academic research undertaken in the context of RTOs. In particular related to interactions between spin-off firms 

and the parent as the core mission of RTOs and universities are different. In particular the differences in financial 

incentives for contract research would be interested to incorporate.  
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Appendix 1: Interview script 
 

Interview script 

• Introductie over het onderzoek: (5 min.)  

• Note;  data wordt geanonimiseerd 

• Toestemming opname interview  

Het onderzoek wordt omtrent het nieuwe tech transfer programma, waarbij de focus ligt op de 

ondersteuning die het TNO TT team kan bieden gedurende de aanloop en formatie van spin-offs. 

Hiervoor volg ik meerdere TT projecten die momenteel actief zijn in het TT programma.  

Kan je kort wat vertellen over je eigen achtergrond. (functie/studie/eerdere relevante ervaring)  

A. Aanleiding idee      (10min) 

1. Zou je een kunnen vertellen wat de aanleiding van dit project was? 

2. Vanuit welke rol was je betrokken, wanneer aangehaakt? 

3. Waar is het idee voor dit project vandaag gekomen? (klant project/ERP/gestopte roadmap/etc) 

4. Wie is de hoofdverantwoordelijk van het project?  

5. Kan je aangeven wanneer je het gevoel had dat er voldoende potentie in het project zat om mee 

verder te gaan? Wat was de reden hiervoor? 

6. Hoe wordt de ondersteuning vanuit de research manager/roadmap directeur ervaren specifiek 

voor dit project? Vanaf wanneer was hier interesse voor? En was er een specifiek punt waarop 

dit duidelijk werd? 

7. Wanneer kreeg je het gevoel dat het project gesteund werd door management/leidinggevende? 

(En dus tijd aan besteed kon worden?) Was hier een specifieke reden voor? (Rasmussen&Borch) 

B. Propositie: 

Deze vragen gaan over de value propositie. Op welke manier wordt er waarde geleverd aan 

gebruikers en/of klanten. Als onderdeel van het grotere business model (zie business model canvas).  

1. Hoe is de propositie van het project door de afgelopen tijd ontwikkelend? Zijn er specifieke 

acties ondernomen? (brainstorms, bootcamps, trainingen, gesprekken, etc) 

2. Wat is het verschil met de eerste versie? Hoeveel iteraties werden doorlopen (hoe vaak werd de 

value proposition aangepast?) 

3. Wat triggerde deze iteraties? Zou je kunnen aangeven wat hier van invloed is geweest? (input 

collega’s, experts, extern)  

4. Kwam het soms voor dat er tegenstrijdige feedback werd gegeven? Hoe gingen jullie daarmee 

om? 

5. Was er input/invloed vanuit bv de onderzoeksgroep of de roadmap directie? En heeft dit invloed 

gehad op de propositie?  

 

C. Marktvalidatie: 

1. Kan je wat meer vertellen over het deel marktvalidatie?  

2. Welke stappen zijn ondernomen / wat was jullie aanpak?  

3. Hoe werd beslist welke aanpak jullie zouden volgen? 

4. Waren er specifieke personen in het team verantwoordelijk voor de validatie? Zo ja wie? 
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5. Zijn er externe partijen benaderd en hoe is dit gegaan?  

6. Wat is op dit moment de grootste uitdaging op dit onderwerp?  

7. Wat is de ervaring in het vinden van de partijen (voor het valideren van aannames)?  

8. Is er een launching customer gevonden? Is met deze partij de vorm van spin-off besproken? Was 

dit anders dan vanuit de TNO functie 

D. Team:  

De komende vragen gaan over het project team. Afhankelijk van de fase kan dit ook het beoogde 

venture team zijn. Vragen gaan over de samenstelling, kwaliteiten en ambities.  

1. Hoe is het project team tot stand gekomen?  

2. Wat zijn de verschillende rollen in het team? (qua taken en verantwoordelijkheden) 

3. Wat vind je de sterke punten van het team? 

4. Is het team in samenstelling veranderd? Kan je aangeven wat hier van invloed op is 

geweest?  

5. Stel dat een spin-off de voorkeur heeft, wat zou dat betekenen voor het team?  

6. Is er behoefte aan extra/nieuwe teamleden? Zoja waar is behoefte naar? Wat is hier de 

aanleiding voor geweest?  

7. Vind je dat jezelf op ondernemend vlak de afgelopen periode hebt ontwikkeld?  

D. Netwerk: 

1. Is er gebruik gemaakt van het netwerk van andere (binnen en buiten TNO), en zo ja op welke 

manier.  

2. Wat is de beoordeling van je eigen netwerk (schaal 1-5)? Wat zijn de sterke punten hiervan? Is 

er iets dat je mist in je eigen netwerk? Zo ja, hoe tracht je dit op te vangen? 

3. Hoe zou je eigen netwerk omschrijven? Hechte connecties, breed, type industrie,  

4. Hebben jullie ondersteuning gehad bij het vinden van contacten? Zoja in welke vorm 

E. Strategic partners: 

Met strategic partners worden partners bedoeld die in grote mate actief zijn in het ontwikkelen van 

technologie / markt voor het project. 

1. Zijn er andere partijen betrokken in het project? Zoja, wie zijn deze partners en wat is hun 

rol?  

2. Kan je de aard van de partner toelichten? (NGO, multinational, mkb, industrie) 

3. Is de partner een potentiele klant of is het een gezamenlijke ontwikkeling/belang?  

4. Heeft de partner toegevoegde waarde in markt/klant validatie? (validiteit, credibility) 

5. Is er contact met mogelijke investeerders?  

6. Hoe is dat contact verlopen? 

F. Spinoff oprichting 

Deze vragen gaan over het opzetten van een nieuw bedrijf in de vorm van een spinoff. Afhankelijk 

van de fase in het Tech Transfer programma kan dit al wel of niet aan de orde zijn (indien in fase 1). 

Indien nog niks bekend is over de vragen dan worden deze voor zover mogelijk gevraagd te 

beantwoorden.   

1. Wat zouden de stappen zijn?  

2. Wat zijn de ambities van het team? 
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3. Wat zijn je eigen ambities?  

 

4. Is er behoefte aan aanvullende expertise?  

Indien geen directe plannen voor oprichtingen van een bv 

5. Wat staat er momenteel nog in de weg om de stap te nemen?  

6. Heb je ideeën hoe dit aangepakt kan worden?  

7. Wanneer verwacht je dat een bv opgericht kan worden?  

8. Wat zijn de reacties van collega’s? 

G. Intellectual property: 

De volgende vragen hebben betrekking op de positie van het intellectuele eigendom en de 

gerelateerde kennis van het beoogde team. In welke mate is de benodigde technologie beschermd 

via patenten. En is er andere IP nodig voor het verder ontwikkelen van het product.  

1. Hoe ligt het eigendom van het IP? (mogelijke partners, betrokkenheid, projecten, contract 

research, etc.) 

2. Wordt er actief gezocht naar mogelijkheden om technologie te beschermen en gebruiken? 

3. Indien er partners betrokken zijn, is dit duidelijk voor de betrokken partners?  

4. Is de gebruikte IP onderdeel van een platform? Zo ja, zit hier een strategie achter?  

5. Wat zou hier de invloed van zijn op de strategie van de spin-off? Of op de mogelijke business 

cases?  

6. Hoe zou je je eigen kennis over IP waarderen? (1-5, geen tot kenner)  

7. Heeft dit invloed op de mogelijkheden om te zoeken naar  commerciële toepassingen?  

8. Wordt hier op een manier ondersteuning in geboden? Zo, ja op welke manier?  

9. Hoe is IP&C betrokken bij het project? 

10. Ten slot, zijn er plannen voor wetenschappelijke publicaties? 

H. Ondersteuning vanuit het TT team:  

De volgende vragen gaan over de ondersteuning vanuit het tech transfer team specifiek.  

1. Is er voorgaand aan de aanvraag interactie geweest met het TT team/IP&C? 

2. Hebben jullie om specifieke ondersteuning gevraagd, zo ja wat?  

3. Ben je bekend met het business model canvas? Heeft het TT geholpen in het vinden van een 

value propositie? See business model canvas) 

4. Hoe beoordeel je je eigen kwaliteiten op het gebied van ondernemerschap?  

5. Zijn er mogelijkheden om dit te trainen en zoja welke activiteiten heb je ondernomen?  

6. In hoeverre vind je dat ondernemerschap door TNO wordt gestimuleerd? (zijn er 

mogelijkheden om risico te verlagen voor de werknemer, hybride contracten, consultancy 

basis werken, etc). 

7. Hoe evalueer je de ondersteuning vanuit TT? Wat is positief? Welke aspecten kunnen 

verbeterd worden en hoe? 

8.  
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Appendix 2: Coding scheme 
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Appendix 3; commercialization decision model 
 

Gans and Stern (2003) 
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Appendix 4: Interview quotes 
 

Alpha Beta Gamma Epsilon Zeta 

    Finding 1; validation methodologies   
Dat is vooral extern, heel 
veel met externe partijen 
gesproken. We hebben 
denk ik wel 40 externe 
partijen gesproken. 

Daarna ben ik enkele 
maanden bezig geweest om 
investeerder te overtuigen 
en daar hebben we nu een 
reeks geïnteresseerden uit 

‘’In the tech transfer program I use 
the same approach as in my normal 
job’’ 

‘’Ik denk dat de validatie 
waardeloos is. Als je dat 
bedoeld. Daar mag je me op 
quoten’’ 

contact met de klant over de markt, 
hoe zien we de ontwikkelingen, 
welke stappen zijn nog nodig, wat 
kosten die stappen, wie gaat dit 
betalen, hoe krijgen we dat 
gefinancierd, wat is onze rol 
uiteindelijk als TNO om het product 
naar de markt te krijgen.  

Die value proposition dat 
is echt aanscherpen op 
gebruiksgemakt, 
aanscherpen en checken 
bij de klanten 

Bezig met praten met 
klanten. Die staan klaar 
eigenlijk 

‘’met klanten praten, op een zo breed 
mogelijke basis, wat willen ze 
daadwerkelijk. In dit geval is het 
eigenlijk een volledig nieuwe markt. 
Ook de spelers en klanten voor 
dergelijke technologie weten nog niet 
hoe ze daar mee om gaan’’. 

gesproken met een screening 
professor en de business case op 
hoofdlijnen uitgewerkt. De 
business case bleek positiever 
dan verwacht, en enigszins 
vergelijkbaar met de 
percentages in bijvoorbeeld 
darmkanker screening.  

Waar we eerst alles vanuit gut-
feeling de markt schatten, denk ik 
dat het heel nuttig is dat we 
helemaal uitgezocht hebben om de 
vergoeding stroom in de zorg markt 
gaat en wie wint hier financieel nou 
eigenlijk bij.  
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We zullen als business case wel dat 
grotere plaatje aanschouwen omdat 
wij zelf denken dat alleen de eerste 
versie van dat groundstation niet 
voldoende is om een hele bv op te 
zetten. Maar is wel de meeste 
concrete product en zal waarschijnlijk 
de eerste versie zijn die verkocht kan 
worden.  

Als er van de 10 aangevraagde 
scans 2 bespaard kunnen 
worden zou dit al een 
interessante business case voor 
de zorgverzekeraar kunnen 
opleveren.De business case voor 
het ziekenhuis /afdeling 
radiologie is dan minder, omdat 
een ziekenhuis financieel baat bij 
heeft bij het uitvoeren van CT 
scans 

Dus het hele model aan wie ga je 
leveren en waarom is die persoon 
geïnteresseerd om dat aan te 
schaffen. Dat is nu boven water 
gekomen en helder. 

  
Maar vaak is dan ook al het eerste 
enthousiasme eraf en moet je veel 
meer investeringen in de markt 
validatie. Opnieuw naar buiten, 
opnieuw checken op het eerste 
protoype relevant is, nieuwe markten 
uitzoeken waar het ook van 
toepassing zou kunnen zijn. 

  

Finding 2; entrepreneurial capabilities of teams 

Bij TNO is dit wel anders, 
voor TNO, normaal kijken 
zij toch echt vanuit de 
product ontwikkeling. 
Wat kunnen wij als TNO 
bieden in de vorm van 
een productontwikkelings 
traject. Echt vanuit het 
project gedacht. Nu moet 
je toch vooral naar 
meerdere partijen kijken.  

Omdat iemand meer een 
industrielee focus heeft en 
mindset. Daarom zocht ik 
altijd in mijn rol als venture 
manager een CEO van 
buiten. 

I think it would be very usefull to have 
a standard training, not only about 
patent application because that is the 
simple part. But the real details, what 
should I consider IP, how can I 
recognize IP, what can a external 
company claim, when they do who s 

Er is weinig financiële kennis en 
de beschikbare opties, ook 
omtrent licenties. Dit werkt 
contraproductief in het bepalen 
van de juiste route 

Bij SBA (strategic business analysis) 
zou dit moeten zitten maar waarom 
zou ik dit moeten halen bij SBA. 
Maar waarom zou ik dit bij SBA 
moeten halen en niet bij TT. 



78 
 

  Het is pas echt vlot gegaan 
toen ik ben ingestapt. 
Daarvoor was ik aan het 
pushen en prikken en 
proberen de tools aan te 
reiken om het sneller te 
doen 

But you cannot expect that people 
who are completely inexperienced in 
this thing can come up after 4 months 
with the best solution for TNO to 
valorize this knowledge. Seriously, can 
you imagine that I have the 
capabilities and knowledge to decide 
if it is better to license or create a 
spin-off? 

Business developers hebben de 
commerciële/bedrijfskundig 
inzichten die nodig zijn. En ook 
een van de weinigen die dat ook 
leuk vinden om te doen. De 
meeste techneuten zijn toch 
vooral met hun eigen onderzoek 
bezig. 

Er is weinig financiële kennis en de 
beschikbare opties, ook omtrent 
licenties. Dit werkt contraproductief 
in het bepalen van de juiste route 

     You call me when you need me and 
that works up to a certain point. 
Because you don't know what you 
don't know. I will never call the service 
as long I don't experience that I have 
a problem. 

Ik heb IO gestudeerd en daar 
weet ik weinig over. 

Tussentijds een half jaar weg 
geweest bij TNO om een bedrijf op 
te richten rondom een 
revalidatierobot, waarvan een 
prototype ontwikkeld was bij TNO. 

Finding 3: team composition 

Maar sales mensen ken ik 
en heb ik in mijn netwerk 
zitten dus die kunnen we 
wel vinden. Ik weet wat je 
dan nodig hebt om die 
mensen te prikkelen en 
aan de slag te kunnen 
vanuit eerdere functies. 

Ik heb die jongens onwijs 
moeten pushen om nu eens 
met de markt te gaan 
praten, hoe ziet de waarde 
keten eruit, wie gaat ervoor 
betalen? Gewoon de 
simpele dingen, wat moet 
je prijs stelling zijn en wie 
zijn je partners? 

Volgens mij zijn de eigen business 
developers er te druk voor 

Een BD'er heeft geen tijd om met 
een professor, het RIVM etc. over 
validatie te gaan praten, want 
het gewone werk moet doo 

We hebben nu dus nu in het project 
een combinatie van inhoudelijke 
kennis en projectleiders en de 
commerciële kant van de business 
developer. 
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  Maar dat komt omdat de 
mensen die het nu trekken, 
zoals je opmerkt, 
techneuten zijn en die 
kijken helemaal niet met 
een markt focus. En de 
simpele vraag wie gaat het 
straks kopen wordt 
helemaal niet gesteld en 
moet je als 
ondersteuning/TT team 
stellen. 

  Dat je uitzoekt wat je in je team 
mist en wat je hebt. Gebaseerd 
op de fase. Wat zijn je zwakke 
punten of wat zijn je sterke 
punten. Het feit dat je je ervan 
bewust bent helpt natuurlijk ook 
al, het is niet zo dat je daarom 
gaat falen maar het kan bv meer 
energie kosten etc 

  

Finding 4: entrepreneurial ambition and motivation 

Dat klinkt vreemd maar 
de reden dat ik 
vooralsnog in een hybride 
constructie wil blijven dat 
als ik nu puur kijk naar de 
1e product/markt 
combinatie dan verveel ik 
mij binnen de korste 
keren. 

Zeker 1.5 jaar geleden en 
een half jaar geleden heb ik 
besloten om zelf mee te 
gaan 

Dat is denk dat dat aspect gewoon 
zoveel energie gaat kosten. En als je 
dat dan allemaal op je eigen conto 
komt omdat het je eigen bv is dan 
denk ik dat ik daar helemaal gek van 
zou worden. Je hebt te maken met 
een te log beest dan denk ik. 

Heel erg afhangt van de carriere 
ambities van de teamleden 
persoonlijk. En de voorwaarde 
waaronder het toetreden van 
een spinout 

Maar wat ik wel merk is dat ik zelf 
heel breed geïnteresseerd ben, ik 
vind het zelf leuk om met 
verschillende dingen bezig te zijn en 
als ondernemer kan dat even niet. 
Dan moet je toch jaren gefocust zijn 
op een product o.i.d.. 

Ambitities van ons beide 
zijn om hier een mooie bv 
op te zetten 

dat er vaak een techneut 
was vanuit TNO met het 
idee en ook nog met 
ambitie. Dat moest soms 
nog rijpen bij die persoon 
van dat het een leuke kans 
zou zijn om als CTO in het 
bedrijf te starten 

Wat ik al zei om dit een keer mee te 
maken en het hele process dat vind ik 
echt super leuk. En ik draag ook wel 
echt hart voor deze valorisatie. Maar 
ik denk wel dat ik mezelf enigszins wil 
beschermen dat je in iets terecht komt 
met zoveel factoren waar je geen 
invloed op hebt 

IP aanvragen duren heel lang, en 
het wordt bijna nooit betaald 
door de klant. Dat maakt het 
duur voor TNO en de beloning 
voor uitvinder is laag. 

Terugkom-garanties halen een hoop 
drempels weg maar creëren niet 
perse ondernemers 
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    Directeur, maar daarbij wel de nuance 
dat het gaat om de rol die je goed 
past. Iedereen in ons team heeft zijn 
rol en kwaliteiten en dat past al een 
plaatje heel goed bij elkaar 

Vanuit een kennis die bij 
Erasmus MC werkt hoor je over 
patenten die commercieel veel 
waarde kunnen hebben, daar 
krijgen de uitvinders dan 
bijvoorbeeld 20% van 

  

    The motivation is not really easy to be 
found. If you start with the idea of 
starting your own company than that 
is your goal and you could even work 
entire nights. Because that is then 
your goal. But this evaluation of the 
possibilities. 

    

Finding 5; Missing boundary conditions for spin-off creation 

Volgens mij is manager 
TTP daar heel eerlijk in, 
natuurlijk moet hij ook 
dealen met een hoop 
mensen die allemaal 
andere ideeën erover 
hebben. 

Maar aan de andere kant 
toen het duidelijk was dat 
ik met de spin-off zou mee 
gaan mocht ik niet meer 
met de mensen praten. 

Because for example I heard a lot of 
different stories about if employees 
from TNO can work for an external 
[spin-off] company, you get Yes and 
No and every available flavor in 
between. Can it be done? Can I 
imagine a scenario like that? At what 
conditions? And how do you deal with 
conflict of interest 

Daarnaast blijft het lastig bij 
TNO om dit naast je werk te 
mogen doen. Zeker voor de 
personen die zelf geen ambities 
voor 100% in een spin-off 
deelname hebben 

Ik zou er graag een tijd aan willen 
besteden maar er zouden ook 
mogelijkheid moeten zijn om een 
periode mee te werken met z'n spin-
off na oprichting. 

Maar waarop baseer je 
dat, op de investeringen 
die je doet vanuit het 
Tech Transfer Program, 
dat kan ik mij nog iets bij 
voorstellen 

Is dat we trots zijn op het 
stukje industrie wat we zelf 
kweken. Die trots moet zich 
vertalen in maximale steun. 
Als we dat voor elkaar 
hebben binnen TNO dan 
heb je een quantum leap 
gemaakt 

Je moet dat uitgelegd hebben, 
mondeling, het is volledig nieuwe en 
dat kan niet alleen via een document. 
Documenten kunnen ook verkeerd 
geinterpreteerd worden.  

Blijft lastig voor TNO-ers om dit 
naast je werk te doen. Overstap 
is spannend. Zou het niet wat 
makkelijker gemaakt kunnen 
worden 

Waarom zou je niet binnen TNO in 
een kamer kunnen zitten en het idee 
uitwerken 



81 
 

    Om heel eerlijk te zijn, we hebben de 
kickoff gehad en daar vroegen we het 
ook een beetje. En ik denk ook dat 
binnen TNO het ook niet helemaal 
duidelijk is waar die support vandaan 
zou moeten komen. 

Dat je in ieder geval weet je 
moet die boxen aanvinken, 
maatschappelijk impact check 
economische impact. En als je 
hier wat minder hebt dan daar 
wat meer en als je dat kan 
schetsen. Je moet eigenlijk weten 
hoe wordt alles mee gewogen in 
dit soort processen. Dat is mij nu 
nog steeds niet helder. Ik weet 
nu niet waarom er voor het een 
of ander gekozen wordt 

Een tool om op basis van factoren te 
beslissen zou gewenst zijn 

    Om ook wat meer de opties aan te 
bieden. Want wij vroegen in de kick-
off ook ja wat voor structuren zijn er 
eigenlijk mogelijk? Dan kan je 
sommige structuren ook direct 
afstrepen. En je focussen op de meest 
interessante opties om verder uit te 
zoeken. Maar daarvan hebben we nu 
nog helemaal niks gekregen. Het is nu 
nog helemaal open om zelf in te 
vullen. 

  achterhalen wat TNO wel en niet 
ziet zitten heeft veel tijd gekost. 
Betreffende financiering vanuit TNO.  

Finding 6; Interaction between spin-off and TNO 

Wat heel belangrijk 
hierbij is, is de T van TNO. 
Dat is zeker bij de eerste 
product/markt 
combinatie zeer 
belangrijk 

Er moet iets in de mind-set 
van de research groepen 
veranderen. Er moet een 
soort gevoel zijn, dat is nog 
veel belangrijker dan alles 
wat we nu gezegd hebben 

There is no strategy in licensing. Not 
even a policy, I would already be 
happy with a policy. That would be 
something that would help the 
process substantially. If it is only 
addressed on a case-by-case basis 
every time is a new story. 

Ik vond het wel heel helder dat 
[TT manager] vond dat je moet 
een perspectief hebben dat je 
samen [met klant] door blijft 
gaan, dat vind ik een hele goede 
en dat is helder 
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De grootste garantie 
binnen voor de 
continuïteit is dat er 
opdrachten binnen blijven 
komen en dat is een 
onderdeel van de SLA 
overeenkomst tussen de 
bv en TNO. Vanuit 

TNO natuurlijk. Daar gaan 
we mee verder 
ontwikkelen. Neemt TNO 
daar ook een aandelen 
belang? Misschien, dat is 
nog deel van de 
onderhandeling.  

If the interest of TNO is to maximize 
the interaction of spin-off companies 
and externSo no one has surprises and 
you spent the rest of your time 
discussing about I thought you ment 
this or this was my interpretation.al 
companies it should be as clear as 
possible. 
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