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Preface 
 

DE BOKTOR 
 

De boktor kon alles maken. Vleugels voor wie nooit gevlogen had. 
Vinnen voor wie niet zwemmen kon. Een schepnet om de zon 
vanachter de wolken tevoorschijn te halen voor iemand die het altijd 
koud had. Duisternis. Verstand. Stilte.  

Hij kon tegenzin maken, mismoedigheid, achterdocht en 
verveling, en hij kon ook moeheid maken, waardoor iemand 's 
ochtends niet kon opstaan en andere dieren voor hem moesten 
zorgen, taarten voor hem bakten en voor hem dansten.  

Als het zomer was kon hij het winter maken, en als het herfst 
was kon hij alle bloemen weer laten bloeien.  

Hij kon iemand laten denken dat hij op reis was en nooit meer 
terug zou komen, en hij kon maken dat de horizon zo dichtbij was dat 
je er met één stap overheen kon stappen.  

Hij kon brieven schrijven die iemand vrolijk maakten of lieten 
stampvoeten, en andere brieven die heel lang waren en waarin niets 
bijzonders stond.  

Hij kon taarten maken die tot ver boven de hoogste bomen 
reikten, zo ver zelfs dat de zwaluw er niet overheen kon vliegen, en 
die zo groot waren dat niemand er in één dag omheen kon lopen.  

Hij kon feesten maken midden in de woestijn, waar niemand 
kwam. Hij kon de rivier laten overstromen, de maan tussen de takken 
van de berk klem laten raken en iets bedenken wat niemand geloofde.  

Hij kon dingen maken die zwaarder waren dan alles wat 
bestond bij elkaar, en ook dingen die heel raar waren. In een klein 
huisje achter zijn schuur stond zo'n ding, dat hij aan niemand liet 
zien, want anders gebeurde er iets nog veel raarders. De deur van dat 
huisje zat altijd op slot.  

Hij kon tijd maken, glinsterende uren, jaren die vleugels 
hadden en voorbijvlogen, een eeuwigheid die heel klein was en door 
een kier in een muur kon wegglippen.  

Hij kon ook geluk maken, dromen, lange middagen, verveling, 
wuivend riet, geruis van bomen.  

Hij kon de lijster laten tsjilpen als de mus, en de krekel laten 
kwaken als de kikker. Hij kon alles voorbij laten gaan en, als hij dat 
wilde, alles ook opnieuw laten beginnen. Aan zijn muur, onder zijn 
spiegel, hing een bord. Er stond met grote letters op:  

 
WIE BEN IK?  

 
Eronder hing een klein, eenvoudig apparaatje met twee uitschuifbare 
armen dat ertoe diende om zijn schouders op onverschillige wijze op 
te halen als hij die woorden las. 

 
 
 

Source: Tellegen, T. (2009). Iedereen was er. Amsterdam, Nederland: Querido's Uitgeverij. p. 264-265.  
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Abstract 
 
Research on technology commercialization has uncovered how academics’ attributes, abilities 
and attitudes influence technology commercialization practices. However, the impact that 
technology commercialization activities have on academics remains relatively unexplored. 
This study serves to shed new light on how technology commercialization activities may 
influence academics as they engage in the process. To this end, I conduct an in-depth case 
study of a large European publicly funded initiative, directed to stimulate technology 
commercialization of a university-developed technology across Europe. By conceptualizing 
technology commercialization as a process of boundary spanning, this study shows that some 
academics evolve in their approach to technology commercialization over time. More 
specifically, the analysis shows it is perspective taking that allows academics to create a more 
accurate understanding of the knowledge boundaries faced during technology 
commercialization activities. Thus, this study shows that the relationship between academics’ 
individual characteristics and engagement in technology commercialization is at least in part 
endogenous in nature. This result has important implications for research on technology 
commercialization, as it illustrates the important role that boundary spanning experience plays 
in this context, in addition to already better understood individual characteristics. Moreover, 
this study shows the value of using boundary spanning theory as a lens to capture the dynamics 
of technology commercialization. Practically, this study provides an extension on existing 
literature by showing empirically how perspective taking helps evolve the ability of academics 
to span complex knowledge boundaries. 
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1. Introduction and background 
 
Technology commercialization, the managed process by which technologies, technological 
ideas or knowledge are conveyed from the research laboratory to the marketplace, is widely 
recognized as an important source of regional economic and societal development (Klofsten, 
Heydebreck, & Jones-Evans, 2010; Urbano & Guerrero, 2013).  

In essence, the commercialization of scientific knowledge can be characterized as a 
process of transferring highly specialized knowledge across organizational boundaries. 
However, these processes have shown to be difficult and challenging as specialized knowledge 
represents both a source and a barrier to innovation (Carlile, 2002).   

Within the process of technology commercialization, the academic as a person is a core 
component (Cohen, Nelson, & Walsh, 2002; Miller, McAdam, & McAdam, 2018; Perkmann 
et al., 2013). In their meta study, Perkmann et al. (2013) show that technology 
commercialization includes activities such as consulting, contract resrearch and collaborative 
research, as well as networking within industry and providing advice. All these activities 
require the involvement of individual academics.  

Whilst it can be assumed that all academics possess expert knowledge in their academic 
discipline, there is a large variation in their ability and attitude to engage with industry (e.g., 
Bozeman, 2000; Clarysse, Tartari, & Salter, 2011; Urbano & Guerrero, 2013). In a quest to 
explain these differences, research has uncovered how academics’ characteristics influence 
technology commercialization practices. For example, the meta-analysis performed by 
Perkmann et al. (2013) also identifies several attributes (e.g., demographics, career trajectory), 
their abilities (e.g., productivity), attitudes (e.g., motivation) and organizational factors (e.g., 
technology commercialization support, formal incentives, etc.) explaining the variation among 
academics in terms of their engagement with industry.  

While the role of academics’ attributes, abilities and attitudes on technology 
commercialization has been widely studied, the impact of engagement in technology 
commercialization on the individual academic remains relatively unexplored (Barley, 2015). 
Such knowledge might serve to further explain the performance differentials observed among 
academics who engage in technology commercialization activities. Against this backdrop, this 
study conceptualizes technology commercialization as a boundary spanning process (Carlile, 
2002; 2004) to shed new light on how technology commercialization activities may influence 
the abilities and attitudes of academics as they engage in the process.  

 To this end, I conduct an in-depth case study of a large European publicly funded 
initiative—directed to stimulate the commercialization of a university-developed technology—
to demonstrate how some academics develop the ability to effectively engage with industry. 
Given the nature of the research question, I engage in a process study (e.g., Langley, Smallman, 
Tsoukas, & Van de Ven, 2013; Van de Ven & Poole, 1995).  

By conceptualizing technology commercialization as a process of boundary spanning, 
I find that by means of engaging in technology commercialization activities some academics 
learn to employ different, more complex, modes of boundary spanning over time. More 
specifically, the analysis shows it is perspective taking that allows academics to create a more 
accurate understanding of the knowledge boundaries faced during technology 
commercialization activities. This result has important implications for research on technology 
commercialization, as it illustrates the important role that boundary spanning experience plays 
in this context, in addition to already better understood individual characteristics.  
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In the remainder of this paper, I first discuss the literature on technology commercialization 
and the role of the individual academic. Following, drawing on boundary spanning theory, I 
work towards a theoretical framework which is later used to interpret the data. Next, the method 
is discussed. Subsequently, the results are presented. The final section reflects upon the 
research question, discusses the study’s implications and identifies areas for future research. 

2. Theory 
 
2.1 Technology commercialization & academic engagement 
Technology commercialization, the managed process by which technologies, technological 
ideas or knowledge are conveyed from the research laboratory to the marketplace (Friedman 
& Silberman, 2003; Souder, Nashar, & Padmanabhan, 1990), is considered an important source 
of regional economic and societal development (Elzen, Geels, & Green, 2004; Klofsten et al., 
2010; Urbano & Guerrero, 2013).  

Within the process of technology commercialization, the academic as a person is a core 
component (Cohen et al., 2002; Miller et al., 2018; Perkmann et al., 2013). In their meta study, 
Perkmann et al. (2013) show that technology commercialization includes activities such as 
consulting, contract research and collaborative research, as well as networking within industry 
and providing advice (e.g., Abreu, Grinevich, Hughes, & Kitson, 2009; D’Este & Patel, 2007; 
Meyer-Krahmer & Schmoch, 1998; Perkmann & Walsh, 2008), amongst others (see also: van 
Stijn, van Rijnsoever, & van Veelen, 2018). These above mentioned activities all require the 
engagement of academics.  
 
2.1.1 The role of the individual academic in technology commercialization 
The engagement of academics in technology commercialization generally involves person-to-
person interactions (Cohen et al., 2002), and is commonly considered an activity that is 
individually driven and pursued on a voluntary basis (Perkmann et al., 2013). As such, the 
academic is considered a core component is the technology commercialization process (Miller 
et al., 2018). Whilst it can be assumed that all academics possess expert knowledge in their 
academic discipline, there is a large variation in their entrepreneurial attitudes and ability to 
engage with industry (e.g., Bozeman, 2000; Clarysse, Tartari, & Salter, 2011; Urbano & 
Guerrero, 2013). Recent studies have shown that many academics lack the ability and 
motivation to interact effectively with industry in a co-creational manner (MacGregor, 
Marques-Gou, & Simon-Villar, 2010; Miller, McAdam, & McAdam, 2014). 

Research on technology commercialization has uncovered how academics’ attributes, 
abilities and attitudes influence the engagement in technology commercialization practices. A 
meta-analysis performed by Perkmann et al. (2013) identifies several attributes (e.g., 
demographics, career trajectory), their abilities (e.g., productivity), attitudes (e.g., motivation) 
and organizational factors (e.g., technology commercialization support, formal incentives and 
department climate) explaining variation among academics in terms of their engagement with 
industry. This study shows that engaging in technology commercialization is reliant upon 
individual characteristics, and in particular to academics’ quality and success (Perkmann et al., 
2013). For example, academics’ scientific productivity positively relates to industry 
engagement (Bekkers & Freitas, 2008; Gulbrandsen & Smeby, 2005; Haeussler & Colyvas, 
2011). Moreover, the ability of an academic to mobilize resources for their research shows to 
be positively related to engagement of the academic with industry (e.g., Boardman & 
Ponomariov, 2009; Bozeman & Gaughan, 2007; Lee & Bozeman, 2005). Also, previous 
experience with collaborations with industry has a positive effect on the attitude of  academics 
towards technology commercialization (Van Dierdonck, Debackere, & Engelen, 1990) as well 
as the academics’ actual behavior (D’Este & Patel, 2007).  
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The meta-analysis performed by Perkmann et al. (2013) also stresses the importance of 
academics’ skills to manage technology commercialization in its various forms. However, the 
literature on the impact of individual characteristics on technology commercialization success 
is limited.  One study by Rothaermel and Deeds (2006) shows that prior experiences with 
technology commercialization can enhance the development of alliance capabilities, indicating 
a learning effect. These alliance capabilities help reduce coordination costs of engaging with 
industry, thereby contributing to the performance of technology commercialization (Kotha, 
George, & Srikanth, 2013).  

To summarize, the role of academics’ characteristics in explaining the variety of 
involvement in technology commercialization practices has been widely studied. These 
characteristics are modelled as exogenous factors that affect individual academic engagement 
in technology commercialization.  

Yet, literature from other disciplines teaches us that it can be important to consider a 
relationship or model from an endogenous perspective as well (e.g., Hair, Sarstedt, Hopkins, 
& Kuppelwieser, 2014; Lowe, Murdoch, & Ward, 1995; Manski, 1993). Considering 
academic’s engagement in technology commercialization as an endogenous process (meaning; 
a has an effect on b, while b also affects a), the impact of engaging in technology 
commercialization activities on the technology commercialization abilities of the individual 
academic (thus, b affecting a) remains unexplored (Barley, 2015).  
 
2.2 Technology commercialization as a boundary spanning activity 
In essence, the transfer of scientific knowledge to industry can be characterized as a process of 
transferring highly specialized knowledge across boundaries. Originally, the benefits and 
complexities of such boundary spanning efforts have been studied in the literature on 
innovation management (Aldrich & Herker, 1977; Carlile, 2002, 2004; Fleming & 
Waguespack, 2007; Tushman & Scanlan, 1981). More recently, the analysis has been 
extended to the study of technology commercialization (Comacchio, Bonesso, & Pizzi, 2012; 
Markman, Siegel, & Wright, 2008; Rajalo & Vadi, 2017). In conceptualizing technology 
commercialization as a boundary spanning process, academics can be considered as boundary 
spanners that perform a number of functions, such as representing the organization (the 
university), exchanging information, processing information, reducing uncertainty, and 
communicating specialized knowledge between insiders and outsiders (Aldrich & Herker, 
1977; Booz & Lewis, 1997; Howells, 2006). All these activities serve the boundary spanner’s 
primary role of promoting information flows across knowledge boundaries (Tushman, 1977).  
 
2.2.1 Knowledge boundaries and technology commercialization 
Knowledge boundaries reflect the limit, or border, of the knowledge base of an actor in relation 
to a different domain of knowledge. This paper uses Boisot & MacMillan's (2004, p. 506.) 
definition of knowledge, which can be defined as:“[...] comprising a set of beliefs which 
informs decisions by agents to take actions that consume the agent’s (scarce) resources”. 
Accordingly, an agent’s knowledge base shapes their interpretive framework (Polanyi, 2015). 
This interpretive framework subsequently determines how the agent interprets information by 
affecting what the agents considers to be important (relevant) and unimportant (irrelevant) 
(Boisot & MacMillan, 2004; Brown & Duguid, 2001). More importantly, it determines what 
new information the agent can absorb into the person’s existing knowledge base (Hawkins & 
Rezazade, 2012). Knowledge boundaries in technology commercialization arise due to the 
inability of academics to provide relevant knowledge or their inability to demonstrate the 
importance of this information to the industry actor (Nicolini, 2016).  



 9 

2.3 Understanding boundary complexity 
In response, different scholars started to explore the challenges associated with spanning 
knowledge boundaries in situations where innovation or creative interdisciplinary problems 
solving is desired (e.g., Carlile, 2002, 2004; Dougherty, 1992). These studies show that a 
knowledge boundary, and its corresponding challenges of spanning it, can be classified based 
on the complexity at the given boundary. More specifically, the level of complexity is 
determined by three relational properties of knowledge: difference, dependence and novelty 
(Carlile, 2004; Carlile & Rebentisch, 2003)1. Drawing on these properties of knowledge and 
the three levels of communication complexity—syntactic, semantic and pragmatic—developed 
by Shannon, Weaver, & Burks (1951), Carlile (2004) provides a classification of knowledge 
boundaries. In his framework, Carlile (2004) sketches a knowledge boundary as a vector 
between two agents, on which the relational properties of knowledge are represented (see 
Figure 1). Based on the difference, dependence and novelty of the knowledge at the boundary, 
the boundary can be classified as either syntactic, sematic or pragmatic (Carlile, 2004). The 
type of boundary an agent faces determines what challenges arise at the boundary. As such, the 
type of boundary prescribes how knowledge is successfully shared and assessed across 
boundaries. Table 1 provides an overview of the different conditions at each boundary.  

 
Figure 1. An integrated framework for managing knowledge across boundaries. Source: Carlile (2004)  
 
 
 

 
 
 

                                                
1 Difference refers to either a difference in the amount of knowledge accumulated by the agents (i.e., a 

novice – expert distinction) or a difference in the type of domain-specific knowledge accumulated by the agents 
(i.e., the domain they specialized in). The greater the difference in knowledge accumulated by the agents, the 
higher the efforts required to successfully share and assess this knowledge (Carlile, 2004). In contrast to when 
knowledge differs in amount, when the knowledge is from a different type, managing the dependencies between 
two or more types of knowledge is required (Carlile, 2004). The agents will need to take the different types of 
knowledge into account if they wish to meet their goals (Litwak & Hylton, 1962). Novelty relates to the 
circumstances at the boundary. E.g., "when an actor is unfamiliar with the common knowledge being used to 
represent the difference and dependence between domain-specific knowledge" (Carlile, 2004, p. 557). Novelty 
thus refers to the agent’s familiarity of the dominant process of sharing and assessing domain specific-knowledge.  
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2.3.1 Syntactic boundaries 
The communication of knowledge across boundaries proves relatively unproblematic in case 
agents can use a common lexicon that specifies the differences and dependencies of the 
knowledge shared and assessed at the boundary (Shannon et al., 1951). In such cases, the 
primary concern is one of ‘processing’ (Lawrence & Lorsch, 1967). The differences and 
dependencies between the two knowledge-domains are known by the agents involved at the 
boundary, which allows for a syntactic capacity (a lexicon, or syntax) to be created and to 
process the shared information when transferring the information (Galbraith, 2007; Lawrence 
& Lorsch, 1967).  

However, when novelty arises, simply transferring the knowledge proves problematic 
as the used lexicon is no longer sufficient to represent the differences and dependencies 
between the knowledge bases (Carlile, 2004). Syntactic boundaries emerge from 
inconsistencies in the terminology used by two or more agents, or due to the unavailability of 
facts and data that need to be shared (Carlile, 2004). As a result, syntactic boundaries can lead 
to misunderstanding or a lack in information. Managing knowledge across syntactic boundaries 
therefore requires the creation of a common lexicon for transferring domain-specific 
knowledge (Carlile, 2004).  
 
2.3.2 Semantic boundaries 
While syntactic boundaries emerge due to a lack of a common lexicon between agents, at 
semantic boundaries there is a common lexicon. Semantic boundaries emerge when two or 
more agents hold different interpretations of the same information, or when situational 
circumstances at the boundary are somewhat atypical due to novelty (e.g., facing different 
requirement, working with unknown individuals) (Carlile, 2004; Dougherty, 1992; Tyre & Von 
Hippel, 1997). As a result, the differences and dependencies become unclear or ambiguous. 
These differing interpretations cause problems in communicating information, despite a 
common lexicon. In such situations, the complexity of the boundary is higher, as the 
differences and dependencies between the knowledge domains are not stable at the boundary, 
naturally generating different interpretations (Carlile, 2004). Moreover, knowledge at the 
semantic boundary is hard to surface, as it often concerns tacit knowledge (Polanyi, 2015). 

To address the interpretive differences among agents at semantic boundaries, common 
meaning needs to be defined to effectively communicate knowledge across the boundary 
(Carlile, 2004; Dougherty, 1992; Nonaka, Byosiere, Borucki, & Konno, 1994).  

 
2.3.3 Pragmatic boundaries 
Under circumstances of even higher novelty, such as is often the case with technology 
commercialization, the concern is no longer one of translating different meanings, but one of 
negotiating merits and making trade-offs between agents (Brown & Duguid, 2001; Wenger, 
1998).  In a context in which situational circumstances at the boundary are highly atypical and 
the interests among agents differ—a typical context for technology commercialization—, 
pragmatic knowledge boundaries emerge (Carlile, 2004; Tippmann, Scott, & Mangematin, 
2012). In such cases, a solution has to be found that suits the goals of multiple agents. However, 
under these circumstances, creating common meaning has proven problematic as value 
differences create barriers to developing shared meaning (i.e., one agent/group impedes the 
other agent/group’s work) (Carlile, 2004). 

To this end, knowledge needs to be transformed through a process of negotiation, in 
which the agents are willing to change the knowledge and interests from their own domain, to 
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suit the specific situation (Carlile & Rebentisch, 2003). Hence, managing knowledge across a 
pragmatic boundary is political in nature. Moreover, to effectively utilize their diverse 
knowledge bases, the agents need to propose and apply their knowledge in altered ways such 
that they learn about the consequences of their knowledge, can modify their own knowledge, 
and achieve a novel synthesis (Bechky, 2003; Carlile, 2002, 2004; Levina & Vaast, 2005). This 
process is generally referred to as creative abrasion (Leonard, 1995). As a result, the knowledge 
used at pragmatic boundaries becomes a transformed mixture of the knowledge considered 
valuable to the specific situation (Carlile, 2004). In case the cost of transforming current 
knowledge is too high, this can negatively affect the willingness of an agent to change its 
knowledge base. Therefore, also a new common interest needs to be negotiated, providing the 
fundament for sharing knowledge (Carlile, 2004).  

Table 1. Overview of boundary characteristics. Source: Carlile (2004)  
Syntactic boundary: A 
transfer approach 

Semantic boundary: A 
translation approach 

Pragmatic boundary: A 
transformation approach 

Circumstances Differences and dependencies 
between knowledge of agents 
are known. A common 
lexicon is sufficient to share 
and assess knowledge.  

Novelty leads to 
ambiguous differences 
and dependencies 
between the knowledge of 
the agents.  

Novelty generates different interests 
between the agents, which impedes 
their ability to share and assess the 
knowledge.  

Solutions Create syntactic capacity, 
transfer knowledge through 
storage and retrieval 
technologies. 

Common meanings are to 
be developed to create 
shared meanings by 
translating knowledge.  

Common interests are to be developed 
among agents to transform knowledge 
so that it can be assessed and shared. 
‘Align’ interests. 

Challenges A common lexicon is 
necessary but may not always 
be sufficient. Extend lexicon.   

To create common 
meanings, tacit 
knowledge needs to be 
made explicit.  

Changing knowledge that is at stake, 
which requires considerable practical 
and political effort.  

 
2.4 Academics managing knowledge across boundaries  
Having discussed the various complexities that may arise during technology 
commercialization, it becomes evident that managing knowledge across boundaries requires a 
multitude of approaches, depending on the complexity faced at the specific boundary. The 
central factor that inhibits the process of communicating knowledge between actors is the 
inability of the other party to see information as 1) important or 2) to understand how the 
knowledge can be integrated into their own interpretive framework, creating coordination 
barriers (Nicolini, 2011).  

In conceptualizing technology commercialization as a boundary spanning process, 
academics require the capacity and ability to (inter)act in a repetitive and iterative process of 
transferring, translating and transforming knowledge to successfully manage knowledge 
boundaries (Carlile, 2004). Such an ability allows them to provide relevant knowledge and 
demonstrate the importance of this information to the industry actor. This is what is generally 
referred to as ‘boundary spanning capability’. As such, the framework developed by Carlile 
(2004) allows us to describe the mismatches that can occur between the type of boundary faced 
and the approach used by the academic to manage this boundary. Such a mismatch has been 
recognized by the literature, especially in the case of innovation induced by university-
developed technology. In these cases, typically a pragmatic or semantic boundary is faced, but 
only a transfer process is often used (Carlile, 2004).  
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3. Methods 
 
3.1 Case description 
For this paper, I draw on a longitudinal, in-depth case study of a large European publicly funded 
project to stimulate the commercialization of a university-developed technology across Europe 
for the period 2016-2018. As part of the European project, 9 universities, with experience in 
developing and applying this technology, received dedicated funds to actively support the 
commercial application of the focal technology. To this end, every university established a 
support center (SC) with one or more academics to manage the technology commercialization 
activities. A considerable part of this effort was concerned with the transfer of technical 
knowledge to industry. Table 2 provides an overview of the experience of the support centers 
in technology commercialization activities based on quotes from interviews. As can be seen 
from this table, the support centers were relatively unfamiliar with technology 
commercialization prior to the project. This is in line with what we may expect (e.g., 
MacGregor, Marques-Gou, & Simon-Villar, 2010; Miller, McAdam, & McAdam, 2014), given 
that academics, while possessing in-depth knowledge in their respective fields of expertise, are 
typically less knowledgeable on technology commercialization matters.  

 To conduct this study, theoretical sampling was applied  (Strauss & Corbin, 1990; 
Eisenhardt & Graebner, 2007; Glaser & Strauss, 2017). The academics involved in the project 
experienced multiple challenges in transferring knowledge on the focal technology to industry 
and have undergone significant changes in their behavior and attitude over time. These 
dynamics make the project a suitable case to study.  
 
Table 2. Support Center location and technology commercialization experience 

SC: Location Prior experience with technology commercialization  
SC1 Netherlands Since one year, I also worked with [company]. This is my more industrial experience at the 

moment, since we also work together with companies that develop products for [focal 
technology]. That is quite different from university work where we just try the applications or try 
to design more innovated circuits. There's totally different requirements from both sides. 

SC2 UK  No experience. I hadn't taken part in any commercialization activity before. 

SC3 Spain  SP2: I did some management courses. Not so much in marketing. SP1: Courses at the 
university? SP2: No, only some of them of just a few hours. The most important courses were 
outside the university. SP1: What is the experience of your colleagues in the business area? SP2: 
They don't have so much experience in that area.  

SC4 Italy SP1: Okay. Do you have any experience in business management or marketing? SP2: No, 
definitely not. It’s a bit a strange project for my standards because generally, we work on more 
technical projects and this is more a business project. But it’s good to try something different and 
more devoted to business. 

SC5 Poland We're not a company involved in the field, focused on this technology or product development. 
We are a university. Still we are the public institution, oriented more towards... Maybe not more, 
but simultaneously teaching and science. We have to share the science between basic and applied 
science. 

SC6 Germany I talk to customers of ours on a daily basis. We try to sell our [technology]. People come to our 
studio representation asking for new product developments. We have to evaluate what's possible 
and what is not. We have to see where there wishes are going. 

SC7 Denmark  SP1: I found it very attractive to collaborated with the Intels and IBMs of this world, so I went to 
Silicon Valley. SP2: Was this a position at the university, or a business? SP1: That was at a 
university. For approximately 5 years. First as a postdoc, then as a research scientist. We worked 
on a lot of DARPA projects, the technology was developed with Intel and later commercialized. 

SC8 France SP1: So, do you have any experience towards business management or marketing or …? SP2: 
Not that much. Marketing a bit, I mean, personally I did some – during my studies I had a small 
company, but it was on a very small scale, it was not really the same scale as what we do here. 

SC9 Greece SP1: Okay. And do you have any experience in business or management, marketing, any area? 
SP2: Not myself, no. 
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3.2 Data collection 
The data gathered include interview data, archival data and quantitative data, as shown in Table 
3. The interview data consists of 18 semi-structured interviews with the academics running the 
support centers (8), industrial actors (8) and project managers (2). Each interview was digitally 
recorded and transcribed verbatim. During the interviews with the academics (each SC was 
presented in the data by only one academic), they were asked to elaborate on topics such as: 
their academic and professional background, their experience with the technology, their 
experience with technology commercialization activities, their role in the project and support 
center, their transfer activities and practices as part of the project and the challenges they 
experience. Additional interviews with companies, assisted by the support centers, served to 
triangulate findings on the academics’ development in their capabilities as boundary spanner 
(Yin, 2017), and limited informant bias (Eisenhardt & Greabner, 2007). Where necessary, 
follow-up interviews were conducted for clarification. Both interview protocols can be found 
in Appendix A. 

The archival data (8 documents) consists of project documents, progress reports, 
presentations, web articles, emails, as well as all promotional documentation used by the 
academics during their technology commercialization activities. In addition, semi-annual 
project progress meetings (2017, 2018) (where all academics involved in the project meet to 
discuss their progress, challenges and best practices) were digitally recorded and transcribed. 
This data was used to get a better understanding of the feedback provided to the academics, 
their discussions among themselves and the sharing of valuable insights that helped them in 
their boundary spanning efforts. Combining the interview data with the archival data also 
helped to reduce informant bias (Leonard-Barton, 1990). 

Quantitative data was collected over the entire course of the project via a custom 
designed online system where the academics of each support center were required to log their 
interactions with industry (similar to a customer relationship management database). That is, 
the academics logged, among many other aspects, the companies they had contact with, the 
date and nature of their interactions with these companies, the information they shared and 
whether their contacts showed interest in the focal technology. Combining the semi-structured 
interview data, the data from the program meetings and this quantitative data, enabled 
triangulation of the results (Yin, 2017). 

 
Table 3. Data description 
Data types and dates Amount 
Primary data  

Semi-structured interviews lasting between 25-60 minutes (January 2017 - May 2018) 19 
Support Centers (SCs) 9 
Industrial actors 8 
Project management 2 

  
Progress meeting recordings lasting between 60-125 minutes  5 

Progress meeting 1 (January 2017) 1 
Progress meeting 2 (February 2018) 4 

  
Secondary data  
Quantitative customer relationship management database (July 2016-May 2018) 195 observations 

  
Written project documentation (July 2016-May 2018) 8 
Project e-mails 6 
Application notes 2  
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3.3 Data analysis 
To outline the boundary spanning efforts performed by the academics towards transferring 
academic knowledge to industry, I engaged in a process study (e.g., Elsbach & Sutton, 1992; 
Langley et al., 2013; Van de Ven & Poole, 1995). Increasingly, studies on boundary spanning 
for innovation and new product development rely on the notion of a process (Barley, 2015; 
Hawkins & Rezazade, 2012; Rehm & Goel, 2015; Seidel & O’Mahony, 2014). This process 
approach to studying boundary spanning opens new opportunities for understanding the 
process of boundary spanning over time.  Notably, this study considers the boundary spanning 
behavior, and development therein, of the academic over time as unit of analysis. Assuming 
that in this context of technology commercialization the knowledge boundaries remain stable 
(e.g., they are unlikely to solve overnight), it therefore is the difference in the approach used 
by the academic that will decide if the knowledge boundary is successfully managed. Thus, 
using boundary spanning theory as a lens, this paper develops a better understanding on the 
impact of technology commercialization activities on academics.  

Data analysis consisted of three main steps. In the first step, archival and interview data 
were coded and analyzed to create a system of categories that described the project’s course 
and modes of communication (Langley, 1999). During this step, an inductive approach was 
used, attempting to build theory from the ground up (Bower, 1997; Langley, 1999; Van de 
Ven, 1992). This inductive approach enabled me to answer the ‘how’ question under 
investigation (e.g., Edmondson & McManus, 2007).  Through  in-vivo ‘open’ coding (Corbin 
& Strauss, 1990) relevant codes were identified that together created a narrative reflecting the 
technology commercialization activities of the academics. Meanwhile, boundary spanning as 
a theoretical lens provided sensitizing concepts (Bowen, 2006) to how the academics went 
about communicating their knowledge to industry.  Subsequently, I combined synonym codes 
to develop ‘first order categories’ (Gioia, Corley, & Hamilton, 2013). These codes reflected 
the experienced difficulties and work practices used by the academics while transferring 
knowledge to industry. In the second step, a comparison between the first order categories and 
the typology of knowledge boundaries led to the development of ‘second order categories’ 
(Gioia et al., 2013). At this step in the analysis, two distinct phases began to emerge from the 
data: Transfer & Translate, and Transformation phase2. Only during this last phase, some 
academics showed to transform knowledge for their scouting activities, demonstrating the 
ability of spanning boundaries of higher complexity. Table 4 provides an indication of the 
coding structure for the boundary spanning concepts used in the analysis. Based on the insights 
obtained during the second step, the third step relied on a temporal bracketing strategy, 
restructuring the data according to two temporal brackets. This decomposition allowed for the 
examination of how the events in one period lead to changes in the context of the project, 
affecting the subsequent period (Langley, 1999). Next, the differences between the two 
temporal brackets (Transfer & Translate and Transformation) were analyzed through 
systematically categorizing the first order codes per support center in a table, creating an in-
depth overview of how the academics engaged in boundary spanning over time, what 
challenges they encountered, and how they went about facing these challenges. From this 
analysis, an additional second order category became apparent, which was named perspective 
taking, containing quotes of activities in which the scholars engaged with industry to create an 
understanding of the knowledge and requirements of the industry actor. The coding structure 
for this mechanism can be found in Table 5. 
 

                                                
2 The choice was made to combine the activities of the academics in the project related to transfer and translation 
of their knowledge in one single temporal bracket, as there is some evidence in the data of translation, but too 
little to dedicate a specific temporal bracket to this type of boundary spanning activity.  
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Table 4. An overview of the data structure for boundary spanning concepts 
Second order category First order category Segment example 

Syntactic boundary 
spanning 

Syntactic barrier Maybe they haven't heard of [technology], but when they are involved 
in fiber optics it's very easy to explain. When they are involved in 
micro-electronics with electronic ICs, then it's also straight-forward. 
But if they are from a chemical industry, then it might be difficult. 
(SC5) 
 
For a company that is about to go there, it’s very difficult to find a 
way to alleviate their concerns because the problem is we don’t even 
have concrete numbers to say. And with respect to the large-scale 
production also, there it’s not quite clear what exists now. (SC9) 

 
Providing general 
technological 
specifications 

The articles as well, some are French articles that we give with the 
PowerPoint, but otherwise no. […]. So, in the end it’s nice to 
present the work, but it’s not very useful for their project in the end. 
(SC8) 

Semantic boundary 
spanning 

Semantic barrier You ask them and more often than not you just speak a different 
language and you don't get the kind of answer that you want. (SC6) 

Pragmatic boundary 
spanning 

Pragmatic barrier If you show them your technology, you show them all the great 
numbers of speed and all the parameters. At some point you are going 
to get lots of questions. They swallowed all the rest, that's fine, but all 
of a sudden, the specific point doesn't seem that important. Then you 
see what is important to them. They might not believe it's going to 
work out for them quite nicely. (SC6) 
 

If we can, but sometimes it's dangerous to do. If you speak to a 
customer that is making money in their respect of field and then all 
of a sudden you say: 'O, I have this idea, why don't you do it like this?' 
You should be careful with this. (SC6) 

 
Providing customized 
industry specific 
information 

SP1: What do you do to articulate these benefits towards potential 
users? SP2: By trying to convince them that having something 
compact and small is a very easy way for them to scale their costs. 
That's what they like to hear. Basically, you're trying to tell the story 
of how you have a whole bunch of these great things in a box, which 
you shrink down, what the roadblocks are and how to solve them. 
(SC6) 

 
Table 5. An overview of the data structure for perspective taking  
Second order category First order category Segment example 

Perspective taking  Presenting knowledge to 
match agents’ interests 

The first thing is trying to get a feeling for the need of the application. 
Is it feasible doing a [redesign with the focal technology] or not? 
Then we start analyzing which technologies are available, and where 
we could accommodate. Also, on the psychological side, we are 
making it tasty for them, in a way that they won't get scared of all the 
complexity of all the technology. We give them a solution they want 
to believe in. (SC6)  

Reflection on previous 
spanning efforts 

The thing that strikes me, actually is that when you talk about a new 
lead, we always talk about the technology and I don’t think they can, 
but we always talk about circuit design and I don’t think the customer 
cares, they care about what is between [the focal technology] and 
what they are doing. (SC1) 

 Making assumptions 
about industry 
knowledge 

Yes, you have to take the perspective of the company. Of course, you 
can just present your idea. I have done this in the past; there are many 
different applications for [the technology], for example to connect 
them with an endoscope. There are many clever applications for the 
technology, but it is good to know what technology is already 
available to them on the market. (SC7) 

 Engaged perspective 
taking 

If you have an end-user contact, it might be interesting to run it by 
them. Or maybe even [company]? It’s good to get those kinds of 
opinions. I also contacted [a technology partner] for the SatCom 
Note, to make sure it would land well in the field. (SC7) 
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4. Results 
 
Table 6 shows quotes from the data, providing an overview of the project’s boundary spanning 
process over time according to the temporal bracketing strategy. As can be seen from this table, 
all academics involved in the project were able to engage in the simplest modes of boundary 
spanning, that is, in transfer and translation of their knowledge over the course of the project. 
Moreover, Table 6 shows some of the academics were able to engage in knowledge 
transformation when reaching out to industry. The right column of Table 6 provides an 
overview of the perspective taking behavior of the academics involved in the project.  

Following, I discuss the path along which the academics developed their knowledge 
boundary spanning ability, starting with a detailed description of the phases Transfer & 
Translate, and Transform. Then, I provide an in-depth analysis of the perspective taking 
mechanism, which enables the spanning of more complex knowledge boundaries.  
 
4.1 Phase 1: Transfer & Translate 
At the start of the project, most academics involved in the project had little experience with 
technology commercialization (see Table 2). As such, their activities were typically comprised 
of communicating technological specifications (i.e., assuming a syntactic knowledge 
boundary) to market actors (simple knowledge transfer processes). Examples of the materials 
shared in this early phase were PowerPoint presentations and narratives (e.g., on how the focal 
technology works) and scientific papers, mostly containing specifications of the focal 
technology. Already during the earliest interviews, several academics involved in the project 
recognized that this approach did not work, as handing over scientific papers about the focal 
technology showed insufficient for most industry actors to fully understand and use the 
knowledge. As one academic noted: “The articles as well, some are French articles that we 
give with the PowerPoint, but otherwise no. […] So, in the end it’s nice to present the work, 
but it’s not very useful for their project in the end.” (Interview, SC8). However, some 
academics did consider themselves successful in explaining the benefits of the focal technology 
to industry. “Usually with the examples provided in the PowerPoint again or some other 
publications that we are aware of. But in the end, it is straightforward to them, they understand 
what the result is: [technology’s selling point]. We don’t really have to convince them of that.” 
(Interview, SC8).  

At this time, most academics reached out to industry via attendance of conferences 
related to the focal technology. “We meet with representatives of these companies or institutes 
at conferences, which are not only [focal technology]-oriented, but also for [other 
technologies], in Poland and Europe.” (Interview, SC5). As a result, most scouting activities 
took place with known contacts. This observation was backed by the quantitative data, showing 
73% of scouted SMEs was a known contact (June 2017). These contacts mainly originated 
from high volume markets. Interviews with the industry actors contacted by the academics 
during the project pointed out this was most likely not the type of market the technology would 
launch in.  “The focus should be on high value markets (space, defense) instead of high volume 
markets.” (SME representative1). 
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Table 6. The project’s boundary spanning process according to temporal bracketing, and perspective taking as mechanism 
SC: Phase 1: Transfer & Translate Phase 2: Transform Perspective taking  
SC1 We start going to events that are not [focal technology]-related. Three weeks 

ago, I was at an optics event. People weren't involved at all in [the focal 
technology]. When you try to explain what [the focal technology] is, it's quite 
easy, because they understand the [technology basis]. But because that is 
their core business, they might perceive it as a competition. That was my 
impression. (interview) 
 

They didn't think it was relevant. It was quite an interesting experience. Some 
of them who were using [a different technology], were interested in how to 
make it smaller. But the companies that were delivering [this other 
technology] weren't very happy with my story. (interview) 
 

My observation: the [technology] community (including all scientific output) 
has not yet progressed beyond the […] technology itself. (project e-mail) 

You have to draw them a road map for development of 
the [technology], so that there is lots of R&D work 
going and the project will improve, because the market 
is picking it up. You see more and more interest in that. 
I would rather focus more on the future perspective 
then the present problems. That's my strategy. 
(interview) 
 

The handover from the technology experts to the 
application experts has not yet happened. Obviously, 
that takes time and funding, and my estimation is that 
the main outcome of [project name] will and should be 
joint project proposals. (project e-mail) 

The thing that strikes me, actually is that when you talk about 
a new lead, we always talk about the technology and I don’t 
think they can, but we always talk about [technology] design 
and I don’t think the customer cares, they care about what is 
between [the technology] and what they are doing. (progress 
meeting) 
 

The economic benefit to the SME seems to come up quite often 
and I think we need answers […] on how we can help 
businesses to see the value. I think there’s data available. The 
fact that the businesses we talk to don’t think it’s available 
means that either I’m wrong, they’re wrong, or it’s in the 
wrong format. So, I think we can use our discussions with the 
businesses to understand exactly what’s missing. (progress 
meeting) 
 

Another observation is that more creativity is required to try to 
live up to clients’ needs. Currently too much focus is laid by the 
SCs on their own field of knowledge. (project e-mail) 
 

I can see how you translate the benefits, how you approach 
customers, asking what their needs are and trying to fit with 
that. Potentially we'll have a lot more opportunities to connect. 
Instead of saying: 'This is [the project], we can do this, see 
whether you like it or not'. (progress meeting) 

 

SC2 That also doesn't work for me. At least I learned this by attending all the 
expos, talking to different people that present their products there. Sometimes 
I come to their booth, I look at them and they start explaining what they are 
doing. 90% of them don't ask me what I'm there for. (interview) 

-  -  

SC3 SP1: What do you consider to be the best scouting practices you have been 
using so far? SP2: One of the best is attending conferences and making new 
contacts. The contacts you already have are also good. (interview) 

-  I would say with the result, with the end product, I would say 
the fact that it’s a tradeoff between the different components of 
the [focal technology] and not … each part of the [technology] 
isn’t state of the art. The whole [technology] is creating 
constraints on each of the components so you don’t have the 
choice to choose components separately. (interview) 

 

SC4 We know the people here in the area, so we started talking to them to see if 
they were interested or not. (interview) 
 

But it’s already really hard to convince an engineer talking about technical 
aspects and I’ve never tried to convince a manager of [technology], so I don’t 
know how a manager would react. But it’s already tough to explain to a 
technical person what this is about and what the advantages are. (interview)  
 

We generally start talking, so some of them are very well aware of 
[technology], so the introduction is not really necessary. With someone else, 
you have to really start from the beginning: what are we talking about? But 
mainly technical things. We have never actually start by discussing a 

- So, what I learned is how companies tend to react to this kind 
of offer. That was new for me, because I generally work on 
research projects, so you focus on evolving new devices or new 
products, not trying to convince people that you are doing the 
right thing. So that was a bit new for me. (progress meeting) 
 
 

 



 18 

business plan or costs, actually. We always start at the technical level. 
(interview) 

SC5 
 
 
 
 
 
 
 
 

We have a presentation of our institute. In the highlights we have our 
characterization laboratory. That's when we mention [the project] and tell 
about our activities […]. (interview) 
 

We meet with representatives of these companies or institutes at conferences, 
which are not only [focal technology]-oriented, but also for [other 
technologies], in Poland and Europe. (interview) 
 

It really depends on the background. Maybe they haven't heard of [the focal 
technology], but when they are involved in [a related technology field] it's 
very easy to explain. When they are involved in [another related technology], 
then it's also straight-forward. But if they are from [a non-related 
technology], then it might be difficult. (interview) 
 

- 
 
 
 
 
 
 
 
 

 - 
 
 
 
 
 
 
 
 
 

 

SC6 Normally we use PowerPoint slides. We have lots of slides for different levels 
of expertise. For example, about what functionalities you can put on or how 
it works. We also have slides for the more educated audiences, where we go 
a little bit into the physics. So, we have different slides we can show and talk 
people through. (interview) 
 

You ask them and more often than not you just speak a different language 
and you don't get the kind of answer that you want. (interview) 
 

By trying to convince them that having something 
compact and small is a very easy way for them to scale 
their costs. That's what they like to hear. Basically, 
you're trying to tell the story of how you have a whole 
bunch of these great things in a box, which you shrink 
down, what the roadblocks are and how to solve them. 
(interview) 
 

Also, on the psychological side, we are making it tasty 
for them, in a way that they won't get scared of all the 
complexity of all the technology. We give them a 
solution they want to believe in. That's pretty 
important. (interview) 
 

If we can, but sometimes it's dangerous to do. If you 
speak to a customer that is making money in their 
respect of field and then all of a sudden you say: 'O, I 
have this idea, why don't you do it like this?' You 
should be careful with this. (interview) 
 

We try to get a feeling. Normally we want to see what their 
solution looks like right now. If they already have some kind of 
product, I want to know how this works. What are the critical 
things that are going on outside the box? Then you can 
establish a communication where you talk about things like: 
'You have this, you can make this more sensitive by shrinking it 
down. There's noise from some contacts which you won't have 
anymore'. Just figuring out how it works for them. (interview) 
 

Just figuring out how it works for them. If they can share that 
sort of information. It's also important to get an NDA in place. 
(interview) 
 

Beyond that we don't really share too much, except a mockup 
signing thing, with which we quickly move on to signing an 
NDA. Once we have that, we share details of the technology, 
'how to use' design manuals and stuff like PDKs. But only after 
signing an NDA, which is pretty standard. (interview) 
 

The first thing is trying to get a feeling for the need of the 
application. Is it feasible doing a [technology component] or 
not? Then we start analyzing which technologies are available, 
and where we could accommodate. (interview) 

 

SC7 
 
 
 
 
 
 
 
 

Sometimes they get upset by this. They do this already for twenty years or 
whatever and then all of a sudden you come along, telling them: 'I have a 
better idea'. (interview)  
 

 

Pure technologically speaking, [application field] 
provides the same challenges as [focal technology]; 
it’s all about [parameters], so it coincides pretty well. 
However, if we are talking about [other application 
field], this area lies too far from my own expertise. It 
is simply a different world. I can’t bridge these two 
distinct fields in the little time I normally spend on [the 
project]. […] It’s a real challenge. (interview) 
 

By chance I just read yesterday the application by [SC3]. It’s 
quite nice. It’s on delay lines but it’s quite technical, and we 
discussed here that there are also parties who are not 
interested in delay lines but in the function. (progress meeting) 
 

If you have an end-user contact, it might be interesting to run 
it by them. Or maybe even [company]? It’s good to get those 
kinds of opinions. I also contacted [company] for the SatCom. 
Note, to make sure it would land well in the field. (interview) 
 

 



 19 

SC7 
(cont.) 
 
 
 
 
 
 
 
 
 

I say: ‘Okay, for [the project] I am willing to write an 
e-mail and try, but when it is really my own project, 
then I will not spend my time on because that 
technology field is conservative and very different 
compared to my own setting’. (interview) 
 
 It strikes the right balance between being high-level 
and understandable and touching on a few technical 
details to illustrate that we know what we are talking 
about. (interview) 
 

So, our application is not directed at the level we want to meet 
with. Are they perhaps scientifically very simple? Are they too 
complex for potential users outside [the project]? That’s just a 
remark on our application notes and perhaps they could be 
rewritten in an even popular style. (interview) 
 

 
Of course, you can present your idea, which is based on [the 
focal technology]. I have done this in the past; there are many 
different applications for [focal technology], for example to 
connect them with an endoscope. There are many clever 
applications for the technology, but it is good to know what 
technology is actually available on the market. (interview) 
 

If you have an end-user contact, it might be interesting to run 
it by them. (project e-mail) 
 

I try to be open for new information. For example, when we 
discussed [part of technology development], I wouldn’t really 
pay any attention. Today, I tend to monitor the developments in 
this area from time to time. Not really to go in-depth, but so 
that I can tell other people. So, I am no expert on the 
technology’s value chain, but I try to monitor those 
developments that allow myself to take part in discussions with 
industry. (interview) 
 

SP1: So you have become more number savvy? You gained a 
more realistic picture of the costs involved in technology 
commercialization? SP2: Yes. Of course, you can estimate the 
costs of development on the back of an envelope, but at a 
certain moment you really need to know them exactly; those 
estimations no longer count. (interview) 
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SC8 The articles as well, some are French articles that we give with the 
PowerPoint, but otherwise no. […] So, in the end it’s nice to present the work, 
but it’s not very useful for their project in the end. (interview) 
 

Usually with the examples provided in the PowerPoint again or some other 
publications that we are aware of. But in the end, it is straightforward to 
them, they understand what the result is: [technology’s selling point]. We 
don’t really have to convince them of that. (interview). 
 

They always think it’s a nice introduction but then they want more details on 
… first of all, what is technically feasible and then what the exact route is 
that the project is going to take. Or how open the whole route will be: are 
they going to get all the information on how their product was made or is 
something going to be secret and they won’t have access to that? So, they 
usually want a bit more technical details on what it’s going to be like 
practically, later. (interview) 
 

I think it was at the first conference where we went, it was in France where 
we went to have a booth. That was actually quite a successful conference 
compared to what we tried to do afterwards. Publications or general emails. 
So, we met many people that came to the conference. Either researches who 
work in the same field or companies which were already presenting their 
products but don’t use [the focal technology]. (interview) 

- For us, it’s a way of learning and we’ve learned new stuff about 
[the focal technology] that is very different from what we 
expected, which is where we integrate … I always saw [the 
focal technology] as [naming the unique properties of the 
technology]. But we’ve been talking to clients about what they 
do, and they are actually using [the focal technology] to make 
something new. (interview) 
 

It’s reviewing what they want to do and trying to understand 
step by step what they want to do. So, not just sending directly 
data in the e-mail, but really trying to figure out what they’re 
doing, to really understand it. (interview) 

 

SC9 For a company that is about to go there, it’s very difficult to find a way to 
alleviate their concerns because the problem is we don’t even have concrete 
numbers to say. And with respect to the large-scale production also, there 
it’s not quite clear what exists now. (interview) 
 

They would probably like to have a good estimation of the costs that it would 
bring for the company. But it’s something that we just get as a feeling, out of 
the discussions. So, I’m not really the one to talk about costs. (interview) 

- Yes, and from our experience, it’s far better to have a direct 
meeting, because you can directly align the needs of the 
company: what is interesting for the company? (interview) 
 

Yeah, and we find that it’s easier for them also, to discuss. 
Because they feel that it’s kind of unofficial, so their 
representative could give a bit more detail about their product 
that he’s not comfortable writing in an email. (interview) 
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While the academics engaged in sharing technical details, they were to a large extend unable 
to provide knowledge on the commercial application of the focal technology. This included a 
lack of knowledge on complementary parts of the technology further down the value chain—
such unavailability of data can be considered a form of a syntactic barrier. SC9 expresses this 
problem as follows: “For a company that is about to go there, it’s very difficult to find a way 
to alleviate their concerns because the problem is we don’t even have concrete numbers to say. 
And with respect to the large-scale production also, there it’s not quite clear what exists now.” 
(Interview, SC9). 

Over time, some of the academics involved in the project seemed to recognize that 
merely sharing papers and specifications was not effective towards the project’s 
commercialization purpose. For example, as one academic pointed out: “You ask them and 
more often than not you just speak a different language and you don't get the kind of answer 
that you want.” (Interview, SC6). In response to this insight, during a progress meeting of the 
project (Progress meeting 1, 2017), it was suggested to reach out beyond the academic’s 
‘known contacts’ and specialize in the application of the focal technology for a number of 
industries. As a result, a ‘specialty area’ was defined for each SC (e.g., Telecom, Biomedical 
imaging etc.).  Subsequently, some of the academics in the SCs moved beyond simply sharing 
papers and specifications (a transfer approach), as the academics learned that their messages 
needed to be adapted to the industry actors.  

From this moment on, the academics started to engage in knowledge translation 
activities. These translation activities were often based on stereotyping the industry actor and 
relied mainly on heuristics to estimate what others know (the academics simply made 
assumptions about the industry actors). For example, one strategy of the academics was to 
generate multiple formats in which they presented the technology, selecting the format based 
on the level of expertise of the industry actor related to the focal technology. “We have lots of 
slides for different levels of expertise. For example, about what functionalities you can put on 
or how it works. We also have slides for the more educated audiences, where we go a little bit 
into the physics.” (Interview, SC6). The use of heuristics also became apparent when the SCs 
discussed their promotion materials, and how to adapt them to better suit the industry as a target 
group. “So, our application is not directed at the level we want to meet with. Are they perhaps 
scientifically very simple? Are they too complex for potential users outside [project]? That’s 
just a remark on our application notes and perhaps they could be rewritten in an even popular 
style. (Interview, SC7).  

While the data shows that the academics in the project engaged in syntactic and 
semantic knowledge boundary spanning during these initial phases of knowledge transfer, the 
data also shows the academics representing the SCs encountered pragmatic boundaries during 
this phase. For example, they noticed that at times, proposing a radical new knowledge could 
upset the industry actor. “Sometimes they get upset by this. They do this already for twenty 
years or whatever and then all of a sudden you come along, telling them: 'I have a better idea.'” 
(Interview, SC7).  Moreover, the interviews with the industry actors provided other examples 
of pragmatic barriers which the academics faced related to the commercialization of the focal 
technology. For example, these included the existence of technological paradigms related to 
the current solutions used in the market (e.g., relying on the specific (design) benefits of 
existing components). Moreover, pragmatic boundaries were experienced that resulted from 
past experiences when prototyping with the focal technology, creating a conflict of interest 
between the academics and the industry actors who strived for reduction of their lead time in 
product development. “It simply takes for ages before I can have a usable [prototype].” (SME 
representative2). Other challenges, which relate less to the process of knowledge transfer, but 
which appeared to be barriers for continued interest in the focal technology, were the lengthy 
process of developing a prototype, the high cost of prototyping, the uncertainty of the costs of 
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production, and low trust in receiving a working prototype that performs according to the pre-
discussed requirements.  However, the academics did not show the ability to work across these 
more complex knowledge boundaries during this phase.   
 
4.2 Phase 2: Transform 
Subsequently, the data shows that some of the academics involved within the project were able 
to engage in transformation of their knowledge when reaching out to industry. As can be seen 
from Table 6, not all academics engaged in knowledge transformation.  

The academics that were able to transform their knowledge during technology 
commercialization not only showed the ability to understand the problem of the industry actor, 
but demonstrated an understanding of the current solutions used by the industry actor as well. 
This behavior was observed in SC1, SC6 and SC7. The following quote demonstrates these 
efforts. “We want to see what their solution looks like right now.” (Interview, SC6). 

Also, these academics noticed the need to introduce their knowledge to practitioners 
more careful, in order not to threaten or appear hostile to the industry actors. During this phase, 
these academics clearly showed to be more sensitive to pragmatic boundaries. “If we can, but 
sometimes it's dangerous to do. If you speak to a customer that is making money in their respect 
of field and then all of a sudden you say: 'O, I have this idea, why don't you do it like this?' You 
should be careful with this.” (Interview, SC6). 

Once the industrial actor showed interest in exploring the focal technology, the 
following question emerged among this group of academics showing behavior related to 
pragmatic boundary spanning: ‘How to continue?’ As additional research was needed for the 
development of applications using the focal technology, the SCs and industry actors needed to 
collaborate in research. “We have actually not started any project, but we were looking to [SC 
representative] to start a project together in an application for funding here in [country].” 
(SME representative3).  

However, as these projects and the development of a prototype proved to be highly 
expensive efforts, this negatively affected the willingness of the industry actors to explore the 
possibilities of the focal technology. Some academics involved in the project solved this 
problem by formally specifying the shared objectives of the knowledge transfer together with 
the industry actor, which was done through writing joint research proposals. This process was 
characterized by engaging in practice and showed to be a political process of negotiation. These 
are typical characteristics of a means to overcoming the pragmatic boundary (Carlile, 2004; 
2002).  This solution was shared among the academics involved in the project. “The handover 
from the technology experts to the application experts has not yet happened. Obviously, that 
takes time and funding, and my estimation is that the main outcome of [project name] will and 
should be joint project proposals. (Project e-mail, SC1). 

Moreover, some academics felt the need to create legitimacy for the focal technology 
and their role as academic towards industry.  To this end, during the interviews, they stressed 
the importance of showcasing their technical expertise while not rushing into technical details 
during the initial contact with industry actors. They carefully balanced their message in 
displaying technical know-how and being high-level and understandable. Moreover, they 
emphasized the existence of the technology ecosystem (existence of not only knowledge, but 
also the supply chain and other supportive actors in the field).  “It strikes the right balance 
between being high-level and understandable and touching on a few technical details to 
illustrate that we know what we are talking about.” (Interview, SC7). 

All in all, the data clearly shows that some of the academics representing the SCs 
developed an increased ability to manage their knowledge on the focal technology across 
pragmatic boundaries.  
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4.3 Taking the industry’s perspective  
During Phase 1: Transfer & Translate, several academics realized that knowledge translation 
was not enough, and that they needed to engage in knowledge transformation activities to 
communicate their knowledge across pragmatic knowledge boundaries. “The thing that strikes 
me […], we always talk about the technology and I don’t think they [industry] can, but we 
always talk about [technology] design and I don’t think the customer cares, they care about 
what is between the [technology] and what they are doing.” (Interview, SC1).  

The transformation of their knowledge required a more pro-active approach to 
knowledge transfer, which involved an understanding the industry actor in addition to 
providing creative solutions to their problems. “I can see how you translate the benefits, how 
you approach customers, asking what their needs are and trying to fit with that. Potentially 
we'll have a lot more opportunities to connect. Instead of saying: 'This is [the project], we can 
do this, see whether you like it or not.'” (Interview, SC1). This realization is most prevalent 
during the second progress meeting of the project (2018).  However, the need to learn about 
the industry actor, its knowledge and its market before engaging with them was recognized by 
some of the academics much earlier, even from the start of the project. “Of course, you can 
present your idea, which is based on [the focal technology]. I have done this in the past; there 
are many different applications for [focal technology], for example to connect them with an 
endoscope. There are many clever applications for the technology, but it is good to know what 
technology is actually available on the market.” (Interview, SC7). To this end, the academics 
representing the SCs initially performed desktop studies in order to create a better 
understanding of the knowledge-base of the industry actor.  Also, some academics involved in 
the project developed their representations based on heuristics about the industry.  

However, the data also shows that the academics recognized the importance of 
exchanging information in a face to face setting. The academics clearly valued the engagement 
with industry in order to create a better understanding of the actor’s product, its knowledge-
base and market. “Yeah, and we find that it’s easier for them also, to discuss. Because they feel 
that it’s kind of unofficial, so their representative could give a bit more detail about their 
product that he’s not comfortable writing in an email.” (Interview, SC9). Related to these 
conversations, some academics also mentioned the importance of a signed non-disclosure 
agreement (NDA) for sharing more in-depth information.   

Thus, in the first phase, during which the academics primarily demonstrated transfer 
and translation activities, the academics recognized they were learning about industry, 
extending their highly specialized knowledge on the focal technology. “For us, it’s a way of 
learning and we’ve learned new stuff about [the focal technology] that is very different from 
what we expected, which is where we integrate … I always saw [the focal technology] as 
[naming the unique properties of the technology]. But we’ve been talking to clients about what 
they do, and they are actually using [the focal technology] to make something new.” 
(Interview, SC8). However, it was not until the second phase, that they started to engage in 
more complex forms of boundary spanning. At the same time, the behavior of some of the 
academics with regard to taking the perspective of the industry actors started to change.  

During Phase 2: Transform, the data shows that a number of academics in the project 
no longer focused on solely understanding the technical problem presented by the industry 
actor, but also tried to understand the current solutions used in the industrial field. Moreover, 
during this phase, the academics involved in the project started sharing tips and tricks. As such, 
the academics learned from each other, and were providing and receiving feedback, creating 
what could be considered a community of practice. “By chance I just read yesterday the 
application by [SC3]. It’s quite nice. It’s on delay lines but it’s quite technical, and we 
discussed here that there are also parties who are not interested in delay lines but in the 
function.” (Progress meeting 2, SC7). As a result of these efforts, the SCs created a better 
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understanding of what factors were important for industry when considering the new 
technology as a potential solution for their technical problem or business case.  For example, 
they broadened their scope with regard to technological advances in technologies related to 
their expertise. “For example, I have started to take an interest in the developments within 
[related technology]; what is currently being developed, what are the trends? While normally, 
I wouldn’t deal with these developments.” (SC7, Interview). However, the data also shows that 
these efforts to create an understanding of the industry actors’ products, knowledge-bases and 
markets could be time consuming. This would prevent some of the academics involved in the 
project to further explore the potential application of the focal technology within that specific 
field. They mentioned that such anticipatory work required for knowledge transfer purposes 
led to difficulty in balancing the ‘perspective taking’ efforts with their regular scientific 
activities. “Pure technologically speaking, [application field] provides the same challenges as 
[focal technology]; it’s all about [parameter X, Y, Z], so it coincides pretty well. However, if 
we are talking about [other application field], this area lies too far from my own expertise. It 
is simply a different world. I can’t bridge these two distinct fields in the little time I normally 
spend on [the project]. […] It’s a real challenge.” (Interview, SC7). 
 
4.4 Learning how to span knowledge boundaries – towards a synthesis 
 
4.4.1 Learning to span knowledge boundaries over time 
To summarize, the data demonstrates how some of the academics’ abilities to span knowledge 
boundaries evolved over time as they engaged in technology commercialization activities. That 
is, some academics, by means of learning by doing, engaged in different, more complex, modes 
of boundary spanning over time as they created a better understanding of the knowledge 
boundary they were faced with. Figure 2 provides a graphical overview of this process.   

Most academics joined the project with none or very little experience in technology 
commercialization. During the first phase of the project, the technology commercialization 
efforts of most academics mainly consisted of transferring scientific information and 
technological specifications to industry. Consequently, the use of transfer activities led to a 
mismatch of boundary spanning efforts used by the academics compared to the complexity of 
the knowledge boundaries faced during the commercialization activities. Over time, some 
academics involved in the project realized the existence of more complex knowledge 
boundaries: they realized that their scientific language and mode of communicating failed to 
overcome the knowledge boundary with industry. Subsequently, the data shows that some 
academics engaged in transformation efforts.  

 
Figure 2. An overview of the development of academics’ boundary spanning capabilities over time. 
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4.4.2 Perspective taking as a mechanism for spanning pragmatic knowledge boundaries 
To successfully communicate the focal technology to industry—a pragmatic boundary by 
nature—, the academics involved in the project had to account for the industry’s perspective 
and transform their own scientific knowledge for representational purposes. Boland and 
Tenkasi (1995) refer to this as the process of perspective taking: “[the] ability to take the 
knowledge of other communities into account” (Boland & Tenkasi, 1995, p. 351). In other 
words, to be successful in communicating their knowledge to industry, the academics had to 
be willing to alter their own knowledge. In terms of how the academics learned to take the 
industry’s perspective, the data also provides a valuable insight.  

At first, the academics demonstrated limited perspective taking (as is reflected in Figure 
2). This issue was initially overcome by the academics through selecting the audience (i.e., 
selecting the industry actors who are already familiar with the focal technology). Indeed, 
Galán-Muros and Plewa (2016) describe the identification of suitable partners with matching 
knowledge backgrounds as an important strategy for enabling university-industry cooperation 
when management capabilities cannot reduce the cognitive differences. It only became a 
necessity to engage in more thorough perspective taking when their boundary spanning 
activities got redirected from within-network scanning to outward scouting, as the academics 
encountered less industry actors that matched their own knowledge background. Subsequently, 
most academics relied on heuristics during perspective taking. The academics representing the 
SCs assumed that the industry actors were more similar to themselves than was actually the 
case. Ross, Greene and House (1977) refer to this as the false consensus effect, which is a form 
of bias recognized to be relevant to the perspective-taking process by Boland and Tenkasi 
(1995).  

Over time, the heuristics of the academics became more elaborate, altering the message 
to industry actors. Even though the perspective taking at this moment can be considered biased, 
Boland and Tenkasi (1995) argue this is a logical starting point for the process of perspective 
taking (e.g., one can expect the first perspective taking to be biased at the start of such a 
process). This is deemed important: “Much of social behavior is predicated upon assumptions 
an actor makes about the knowledge, beliefs and motives of others. This is the beginning of the 
process of perspective taking and is fundamental to communications.” (Boland & Tenkasi, 
1995, p. 358). In order for perspective taking to proceed, the knowledge held by the industry 
actor needed to be represented and made available to the academic. As some academics were 
able to recognize and accept the knowledge presented by the industry actor, perspective taking 
was enabled (Boland & Tenkasi, 1995). According to the literature, this process requires real 
life exchange, evaluation and integration of new knowledge in the academic’s knowledge base 
(Nonaka & Johansson, 1985; Shrivastava, 1983). Duncan (1979, p. 86) also highlights the 
importance of interaction for perspective taking: “The overall organizational knowledge base 
emerges out of the process of exchange, evaluation, and integration of knowledge. Like any 
other organizational process, ... [i]t is comprised of the interactions of individuals and not 
their isolated behavior.”. The data indeed shows that some of the academics started to interact 
with industry directly and in an iterative manner to create representational material. For 
example, during the later stages of the project, some academics started to ask for feedback from 
industry on their application notes (used for knowledge representation).  
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5. Discussion 
 
By conceptualizing technology commercialization as a process of boundary spanning, this 
study provides a first exploration on how technology commercialization activities may 
influence the abilities and attitudes of academics as they engage in the process.  

I find that by means of engaging in technology commercialization activities some 
academics learn to employ different, more complex, modes of boundary spanning over time. 
More specifically, this study finds that it is perspective taking that allows academics to create 
a more accurate understanding of the knowledge boundaries faced during technology 
commercialization activities. Through perspective taking, academics can construct an 
understanding about the industry’s representational requirements—which is considered crucial 
in successfully spanning pragmatic boundaries (Barley, 2015; Carlile, 2002, 2004). Through 
engaging in technology commercialization, academics develop boundary spanning 
capabilities. Thus, the relationship between academics’ individual characteristics and 
engagement in technology commercialization is at least in part endogenous in nature (a has an 
effect on b, while b also affects a). 

This result has important implications for research on technology commercialization, 
as it illustrates the important role that boundary spanning experience plays in this context in 
addition to already better understood individual characteristics such as demographics, career 
trajectory, scientific productivity, motivation, etc.   

First, these findings have implications on how to control for experience in knowledge 
transfer. While previous research has highlighted the positive effect of technology 
commercialization experience on the development of alliance capabilities in academics (Kotha 
et al., 2013; Rothaermel & Deeds, 2006), few existing studies on technology commercialization 
take into account the effects that academic’s experience as a boundary spanner may have on 
technology commercialization. As it takes an academic’s sustained engagement in perspective 
taking over a longer period of time to fully understand the particulars of the knowledge 
boundaries faced, studies that seek to control for experience in technology commercialization 
should account for the lengthiness of this progress. For example, the operationalization of 
experience based on the number of outward technology commercialization projects the 
academic has completed previously (e.g., D’Este & Patel, 2007) should be favored over binary 
approaches reflecting the academic’s experience in technology commercialization (Y/N) (e.g., 
Boardman & Ponomariov, 2009).  

Second, this study’s findings contribute to the boundary spanning literature as they 
show that some academics are able to develop boundary spanning capabilities over time, 
allowing them to engage in different, more complex, modes of boundary spanning. More 
specifically, I find that perspective taking is part of the motor that stimulates this development. 
Previous research has highlighted the role of perspective taking in knowledge transfer across 
boundaries, enabling two or more agents to appreciate and utilize their distinctive knowledge 
(Dougherty, 1992; Nonaka & Takeuchi, 1995; Purser, Pasmore, & Tenkasi, 1992). However, 
perspective taking has not been related to boundary spanning as the mechanism or process 
through which agents develop boundary spanning capabilities. This finding is in line with 
Barley (2015), who considers the integration of knowledge to be a problem that requires that 
the unique knowledge of a community is made visible and accessible to others. Also, this 
finding is in line with Carlile and Rebentisch (2003). While the authors highlight the 
importance of processes to explicit the areas of dependence and specialization in knowledge-
bases, they do not specify these processes, nor do they elaborate on what these processes may 
look like in practice.  



 27 

Third, this study contributes to the literature on technology commercialization by 
showing the value of using boundary spanning theory as a lens to capture the dynamics of 
technology commercialization over time. This study points out that adopting a boundary 
spanning perspective allows for the creation of an in-depth understanding of how technology 
commercialization activities may affect academics as they engage in the process, by connecting 
the situational demands for communicating knowledge across boundaries in a context of 
innovation to the boundary spanning capability of the academic.  

Fourth, by providing empirical evidence of the boundary classification as described by 
Carlile (2004, 2002), this study contributes to the boundary spanning literature, showing how 
academics deal with the challenges of communicating knowledge across boundaries over time. 
 Practically, the findings of this study may contribute to the design and management of 
future technology commercialization initiatives (e.g., the Horizon 2020 program) by showing 
that knowledge boundary spanning performed by academics requires sustained engagement 
with industry over a longer period of time, is driven by perspective taking and is of complex 
nature. Therefore, academics that are relatively unexperienced in technology 
commercialization require substantial time to develop boundary spanning capabilities, which 
eventually will allow for a higher efficacy of technology commercialization initiatives.  

Moreover, the study’s findings hint towards the existence of a paradox between 
perspective taking and its antagonist, perspective making. Perspective making in this sense 
refers to the “communication that strengthens the unique knowledge of a community” (Boland 
& Tenkasi, 1995, p. 351). These perspective making efforts are crucial for a community of 
practice to do knowledge work, as without a strong perspective it is unable to produce relevant 
and more complex knowledge (Boland & Tenkasi, 1995). Within the academic realm, 
perspective making revolves around the development and communication of specialized 
knowledge, such as performing research, teaching, writing scientific papers and going to 
conferences. Some academics in the project experienced difficulties with perspective taking, 
finding their perspective taking efforts to compete for time with their ‘normal’ scientific 
activities—their perspective making efforts. Boland and Tenkasi (1995) call for the nurturing 
and protection of new perspectives from strong demands for performance (p. 356). As such, 
technology commercialization initiatives should consider the challenge that balancing 
perspective taking and making may bring to the academic. For example, technology 
commercialization initiatives could explicitly dedicate time for perspective taking to take place 
during these projects. However, additional research is needed to fully understand the tensions 
that academics experience when engaging simultaneously in perspective making and 
perspective taking. Future research may benefit from adopting a paradox lens to study this 
phenomenon (see also; Smith & Lewis, 2011).  
 
5.1 Limitations & Future research 
 
This study has several limitations. First, this study focused on the knowledge transfer activities 
of academics involved around one focal technology. Previous research has highlighted the 
inter-industry differences in interorganizational modes of collaboration between university and 
industry (Hagedoorn, 1993). While this study shows how technology commercialization 
activities may influence the abilities and attitudes of academics as they engage in the process 
for one particular industry, additional research may focus on how the learning process of 
boundary spanning is affected by sector specific characteristics.  

Second, this study finds that by means of engaging in technology commercialization 
activities some academics learn to employ different, more complex, modes of boundary 
spanning over time. It is important to note that this learning affect was not observed in all 
academics involved in the project. However, this study was unable to provide an explanation 
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for these learning differences. Arguably, the observed differences may have been induced by 
the individual dispositions of the academics’ attributes or these differences may be explained 
based on the academics’ incentives and motivation for being more successful in their 
technology commercialization activities (i.e., the development of their research group through 
third party funding or being part of a national institute of applied sciences). Questions remain 
such as: ‘What is the role of previous experience in technology commercialization, motivation 
or goals on perspective taking?’ ‘What makes the difference between a generalist and a 
specialist?’ These topics provide a potentially fruitful area for future research. Thus, while the 
findings of this study are of limited generalizability to the whole academic population, the data 
provides clear evidence that through engaging in technology commercialization activities some 
academics learn to employ different, more complex, modes of boundary spanning over time. 
The data also indicates that the spanning of more complex—pragmatic—knowledge 
boundaries requires academics to learn perspective taking, set aside their individual 
characteristics or other unobserved factors affecting their engagement in technology 
commercialization.   

Third, as this study focused on the boundary spanning efforts of the academic, the role 
of the industrial partner received limited attention, while knowledge transfer is a bidirectional 
process. This could lead to an underestimation of the importance of firm efforts to span 
knowledge boundaries with academia. While the focus of this study was limited to exploring 
the impact of engaging in technology commercialization activities on the technology 
commercialization abilities of the individual academic, future research may therefore focus on 
how the ability of firms to span knowledge boundaries with academia evolves over time, and 
whether this process differs compared to their academic double.     

6. Conclusion 
 
In conclusion, the findings of this study suggest that some academics are able to engage in 
different, more complex, modes of boundary spanning as they gain a better understanding of 
the knowledge boundary they are faced with over time—also known as boundary capability 
(Carlile, 2004). More specifically, the results show it is perspective taking that allows 
academics to create a more accurate understanding of the knowledge boundaries they face 
during technology commercialization activities. Thus, the findings of this study show that the 
relationship between academics’ individual characteristics and engagement in technology 
commercialization is at least in part endogenous in nature (a has an effect on b, while b also 
affects a). This result has important implications for research on technology commercialization, 
as it illustrates the important role that boundary spanning experience plays in this context in 
addition to already better understood individual characteristics such as demographics, career 
trajectory, scientific productivity, motivation, etc.   

Practically, this study provides an extension on existing literature by showing empirically 
that knowledge boundary spanning performed by academics requires sustained engagement 
with industry over a longer period of time, is driven by perspective taking and is of complex 
nature. Policymakers or project managers involved in the design and management of 
technology commercialization initiatives should account for the fact that academics who are 
relatively unexperienced in technology commercialization require substantial time to develop 
boundary spanning capabilities. Moreover, policymakers or project managers should account 
for the challenge that academics face during technology commercialization initiatives related 
to balancing perspective taking and making. For example, technology commercialization 
initiatives could explicitly dedicate time for perspective taking to take place during these 
projects. Doing so will likely result in a higher efficacy of technology commercialization 
initiatives.   
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9. Appendices 
 
Appendix A: Interview protocols 
 
Interview protocol SC’s 
 
Introduction 

- Background of the project (challenges and best practices for stimulating use of 
[technology]) 

- Interview recorded for accuracy purposes 
 
Personal 
Can you tell us about your background and your current position? 
What previous experience do you have in business, management and/or marketing? 
What is your previous experience in relation to [technology]? 
How did you come to join the [technology] project? 
What is your personal motivation for joining the project? How much did your 
university receive for participating in the project? 
Are you the one doing the project work? 
Later in interview: how do you allocate your funds? 
 
Support Center 
Who is/are the main SC/Support Center employee(s)? 
What is your/their business experience? 
Are there any other employees involved (e.g., technical or administrative support)? 
 
Scouting Process 
When did you first start scouting SMEs? 
How do you go about trying to scout SMEs, what are your typical steps? 
Where do your contacts come from? 
Who typically initiates the first contact? 
Which position do your contacts typically hold with the SMEs?  
What is their decision making authority? 
What information/documents/files/presentations do you share with the SMEs? 
How many SMEs have you scouted so far? How satisfied are you with the result? 
How do SMEs typically react to your information? 
 
Support and Support Effectiveness 
How do you go about explaining [technology] to new contacts? 
How effective is your approach? 
How do you go about explaining [technology] in terms of possibilities for SMEs and/or 
products (to be) developed by SMEs? 
How effective is your approach? 
How do you explain the SC’s/[project]’s mission and activities? 
How do you explain the SC’s activities in terms of the possibilities for SMEs and/or for 
the products (to be) developed by SMEs? 
How effective is your approach? 
What do you consider your best scouting strategy/practices? 
 
What are potential benefits for SMEs of participating in [project]? 
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How do you go about articulating potential benefits for SME’s of participating in 
PICS4All? 
How effective is your approach? 
In which ways/ by what means do you try to understand SMEs views of [technology]? 
In which ways/ by what means do you try to understand SME’s doubts or concerns 
regarding [technology]? 
What are typical doubts or concerns voiced by SMEs regarding [technology]  or the 
[project]? 
How do you go about alleviating SME’s doubts/concerns to participating in [project]? 
How effective is your approach? 
How do you help in defining/articulating needs and requirements from SME’s? 
How effective is your approach? 
What (other) type(s) of support have you offered so far? 
What do you consider your most effective support activities? 
 
Opportunities and Challenges with [technology] 
What do you consider to be the main opportunity associated with [technology]? 
What do you currently consider to be the main constraint or barrier to the 
use/application of [technology]? 
What do you currently see as the biggest technical issue or challenge with 
[technology]? 
What do you currently see as the biggest commercial issue or challenge with 
[technology]? 
What do you currently see as the biggest organizational issue or challenge with 
[technology]? 
(What do you currently see as the biggest societal issue or challenge 
with[technology]?) 
 
Closing 
Do you have any information to add to our conversation? 
Thank you for your time! 
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Interview protocol SME’s 
 
Company representative 
1. Can we talk to ….? (look up name in Zoho) 
2. What product/service does your company offer? 
3. What is your role in the company? 
 
Familiarity with the [technology] and [project] 
4. Are you/is your company familiar with [technology]? 

a) If so, can you explain to what extent (WOM, R&D, production, utilization etc.) 
b) Do you have experience/expertise in technically related fields?  
c) If so, to what extent are you currently relying on [technology]to create and 
advantage over your competitors?  

 
5. How did you learn about [project]? 
6. How were you approached by SC? Or did you approach SC? 
7. Were you already familiar with SC contact person? 
8. How often did you have contact about [project]? 
  
SC performance 
9. How effective is the SC at: 

• Explaining [technology]? 
• Explaining the architectural dependencies between your current technology and 

[technology]?  
• Explaining the development process (from design to manufacturing) of [technology]?  
• Explaining [technology]in terms of possibilities for your company and/or products (to 

be) developed by your company? 
 
10. Was the information that was offered clear in:  

• Explaining the [project]/ SC’s mission and activities? How/Why? 
• Explaining the SC’s activities in terms of the possibilities for your company? 

How/Why? 
• Alleviating doubts/concerns/barriers to participating in [project]? How/Why? 
• Articulating potential benefits for your company of participating in [project]? 

How/Why? 
 
11. What sort of information/materials were provided by the SC?  

� Articles 
� Presentation 
� Demonstration 
� Narrative 
� Cash flow projection 
� Roadmap 
� Patent 
� Drawing 
� Business plan 
� Mock-up 
� Market description (qualitative) 
� Spreadsheet 
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� Problem 
� Video 
� Strategy tool 
� Story 
� Gantt chart 
� Contract 
� Prototype 
� Business model 
� Sample 
� Market Sizing 

 
How effective was this information/were these materials in explaining the possibilities of 
[focal technology] for you company? 
 
Future of [technology]: barriers & opportunities 
12. Are you interested in further pursuing [technology]? 

• Why/why not? 
• Does this relate to your strategic planning horizon?  

 
13. What benefits/opportunities do you/does your company see for [technology]? 
 
14. What do you consider the most important performance criterion, and why?  

• Do you expect [technology] to meet this criterion?   
 
15. What are your biggest concerns? 
  
16. What would be necessary for you to become interested in adopting [technology]? 
 
 


