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Abstract  
This paper contributes to expand our understanding of academics’ participation in academic 
entrepreneurship and technology transfer by exploring two specific knowledge-based antecedents 
which emanates from research activities: upstream knowledge sources gained through outstanding 
individuals’ contributions to scientific discoveries and downstream knowledge sources obtained 
through researchers’ interactions with potential beneficiaries of research. We find a reinforcing 
effect for those scientists who jointly combine both knowledge sources: they are more likely to be 
involved in academic spin-offs. This reinforcing effect is not observed, however, for the 
involvement in technology transfer. Additionally, we examine the influence exerted by a supportive 
organisational environment for commercialisation activities at the department or research institute 
levels. Our results show that organisational support is particularly positive and significant in the 
case of scientists who exhibit lower levels of upstream knowledge sources (that is, those scientists 
with comparatively weaker profiles in terms of outstanding scientific contributions over their 
professional trajectories). 
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1 Introduction 

Academic researchers actively contribute to new technological developments and     
economic growth through inventions and advanced technologies (Shane, 2004; Clarysse et 
al., 2011). These contributions have often led to the formation of academic spin-offs 
(entrepreneurship) and to the licensing of intellectual property rights (IPRs) (technology 
transfer) as distinct, though often related, forms of the commercial exploitation of 
academic research findings. Previous research has investigated the antecedents of the 
commercial exploitation activities derived from academic research by focusing mainly on 
two types of factors: a) individual-level attributes, such as skills, motivations, attitudes and 
personality traits of scientists (Nicolaou et al., 2008; Krabel and Mueller, 2009; Clarysse et 
al., 2011); and b) institutional-level factors, largely related with the impact of university 
Technology Transfer Offices (TTOs) (Souitaris et al., 2007; Clarysse et al., 2011; Fini et 
al., 2012; Rasmussen et al., 2014).  

This study aims to advance research on this field by contributing to two open debates. 
First, we contend that prior research has overlooked the importance of knowledge-based 
individual differences of academic scientists which originate from scientists’ research 
activities as antecedents of entrepreneurial and commercialisation behaviour. Second, we 
contend that it is critical to focus on the department or research unit to which scientists are 
affiliated in order to assess the impact of the immediate supportive organisational 
environment on the commercial exploitation activities of scientists.  

We contribute to the above research themes by investigating two contrasting knowledge-
based antecedents of academic entrepreneurship and technology transfer that emerge from 
scientists’ research activities: upstream and downstream knowledge sources. Upstream 
sources refer to knowledge gained through significant contributions to scientific research; 
downstream sources refer to knowledge gained through direct contact with research 
beneficiaries. More specifically, we investigate whether scientists’ entrepreneurial 
behaviour is driven by their scientific discoveries or by the direct interaction with the users 
of their research. We also examine the extent to which the available support for 
commercialisation activities in the organisations where scientists are embedded 
significantly affects the probability of engagement in entrepreneurial and technology 
transfer activities, and whether it moderates the relationship between upstream/downstream 
antecedents and scientists’ commercial exploitation activities.  

The paper is structured as follows. Section 2 reviews literature on some crucial factors 
conducive to academic commercialisation, and it proposes a set of hypotheses. Section 3 
specifies the data collection process, the main variables used and the methodological 
approach. Results are described in Section 4. Finally, Section 5 discusses the main results 
and provides some conclusions. 
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2 Literature review and hypotheses 

2.1. Upstream and downstream knowledge sources as antecedents of academic 
entrepreneurship and technology transfer  

The mechanisms underlying the identification of entrepreneurial opportunities have been 
differently interpreted in the entrepreneurship literature. Discovery theories consider that 
entrepreneurial opportunities are objective and therefore available to be discovered by 
those who are genuine entrepreneurs (Alvarez and Barney, 2006). Alternative theories 
argue that opportunities are themselves created by entrepreneurs through deliberate and 
systematic search processes (Alvarez and Barney, 2006; Baron, 2006). In addition, it is 
well accepted that for a business opportunity to be translated into practice the identification 
of an entrepreneurial opportunity necessarily needs be matched with an exploitation phase. 
However, different skills might be required for discovery of entrepreneurial opportunities 
and for bringing into the market commercially viable inventions (Ucbasaran et al., 2008; 
Alvarez et al., 2013). 

Among the range of factors influencing both opportunity recognition and opportunity 
exploitation, we underline two fundamental rationales. First, studies which claim that 
entrepreneurial action is conducted by individuals who possess some innate attributes or 
some particular personality traits (Brockhaus and Horowitz, 1986; Begley and Boyd, 1987; 
Nicolaou et al., 2009). The phenomenon of the serial or frequent entrepreneur seems to 
correspond to this logic. Similarly, previous research on the academic context has pointed 
out the relevance of some individual features which make certain scientists particularly 
likely to undertake entrepreneurial activities. And, at the same time, prior entrepreneurial 
experience contributes to build managerial skills and favourable attitudes, strengthening 
self-confidence that favour the engagement in future entrepreneurship (Clarysse et al., 
2011). Second, an alternative stream of research stresses the importance of individual 
differences in terms of prior knowledge as a critical factor that matters for entrepreneurial 
behaviour, being the possession of idiosyncratic prior knowledge accumulated by 
individuals’ life experience which leads to the discovery of business opportunities and its 
commercial exploitation (Shane, 2000; Ardichvilia et al., 2003). We draw upon this second 
line of thought to distinguish between two specific sources of knowledge as antecedents of 
entrepreneurial behaviour and technology transfer in the specific case of academic 
scientists.     

On the one hand, we highlight the importance of upstream knowledge sources as 
antecedents of entrepreneurial behaviour. Scientists who significantly contribute to 
scientific discoveries have been found to be particularly susceptible to expand the pool of 
inventions with a potentially high commercial value. This pattern is paradigmatically 
exemplified by the case of university spin-offs in biotechnology (Zucker et al., 1998). 
Studies considering broader populations of academic scientists have also found that faculty 
entrepreneurs exhibit a profile of higher scientific impact in their publication records, 
compared to similar peers with no entrepreneurial activity (Lowe and Gonzalez-Brambila, 
2007). Furthermore, working at the frontier gives academic scientists a comparative 
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advantage for identifying new technological opportunities with a commercial potential 
(Zucker et al., 1998; Franzoni and Lissoni, 2006) making them particularly well-positioned 
to pursue profitable outcomes.     

On the other hand, the relevance of downstream knowledge sources as antecedents of 
entrepreneurial behaviour. The influence of contact with beneficiaries has been highlighted 
in the literature as a critical source of knowledge to explain scientists’ commercial 
exploitation activities. Direct interaction with industrial practitioners in the context of 
research activities has been identified as a predictor of effective technology transfer 
(Grandi and Grimaldi, 2005; Landry et al., 2007; D'Este et al., 2012). Interaction with 
beneficiaries is claimed to enhance the scientists’ awareness of users’ specific demands 
and problems faced by firms. This is likely to be particularly true when research goals are 
put forward by non-academic organisations, such as in the case of research contracts in 
which research goals respond to problems and needs raised by practitioners in non-
academic organisations (Perkmann and Walsh, 2009). In line with Shane’s arguments on 
entrepreneurs' essential prior knowledge (2000), contact with the potential beneficiaries of 
research is likely to provide critical insights on which markets to enter, how to serve 
markets, and what kind of customer problems should be addressed by new technologies. 
Therefore, the sources of knowledge gained in downstream - close to market - research 
activities is likely to have a  strong impact on the scientists’ understanding of user needs 
and the potential market opportunities entailed by their scientific discoveries.  

Drawing on this discussion, we would expect that the combination of both types of 
knowledge antecedents (i.e. upstream and downstream) has a reinforcing effect on the 
probability of academic researchers to engage in entrepreneurial and technology transfer 
activities. In other words, the joint influence of prior contributions to research discoveries 
(upstream sources of knowledge) and past interactions with users (downstream sources of 
knowledge) is likely to exert a greater impact on entrepreneurship and technology transfer, 
compared to the effect of upstream and downstream sources separately. Even though 
upstream sources may enhance the chances of opportunity recognition, the lack of 
understanding of the context of application may limit the capacity of scientists to act upon 
a commercial opportunity from an invention with a market potential. Similarly, while 
downstream sources may enhance opportunity recognition, it may not be enough to engage 
in entrepreneurial or technology transfer activities in the absence of a substantial 
contribution to the pool of inventions at the technological frontier. Accordingly, we put 
forward the following hypothesis: 

Hypothesis 1. Upstream and downstream sources of knowledge have a reinforcing effect 
on academic entrepreneurship and technology transfer. Scientists who jointly contribute to 
scientific research discoveries and interact with beneficiaries of research are more likely 
to become academic entrepreneurs and actively involved in technology transfer activities.  
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2.2. Organisational support for interactions with non-academic actors and 
commercialisation activities 

The organisational context where academics operate is likely to play a critical influence on 
the academics’ entrepreneurial and technology transfer activities. Much of the literature 
has emphasized the role of TTOs and university infrastructure to support 
commercialisation activities. This is particularly relevant since there are varied strategies 
for both technology transfer and incubation of new ventures across universities. Indeed, the 
adoption of each model has differentiated implications in terms of the required resources 
and necessary competence to complete the commercialisation process - finance, 
organization, human resources, technology, network and infrastructure - (Clarysse et al., 
2005). Additional to direct support mechanisms, research organizations can also provide 
other means of indirect support such as: help to reduce financial needs (for instance by 
sharing the cost of qualified personnel), reputational support towards external agents (e.g. 
potential investors or partners), or better access to external resources (Mustar et al., 2006).  

Nevertheless, the evidence about the actual impact of TTOs on academic entrepreneurship 
and technology transfer is somewhat mixed (Siegel and Wright, 2015). These results may 
question whether the university-level strategy is the most influential in shaping scientists 
behaviour and that the organisational setting that exerts a greater influence is likely to be 
an administrative unit closer to the scientists’ daily research activities. An increasing 
number of studies suggest that the influence and pressures from peers at the workplace - 
i.e. the department or research institute levels - exert a particularly strong influence on 
scientists’ behaviour through the prevailing normative beliefs about academic 
entrepreneurship (Stuart and Ding, 2006), which have a significant impact on individuals’ 
decisions to engage in commercial initiatives both for symbolic and practical reasons 
(Bercovitz and Feldman, 2008). Local social environment thus mediates the individual 
attributes of academics by exerting a positive and significant impact in their involvement 
in university spin-off creation (Clarysse et al., 2011).  

Considering those premises on the prevalent influence of the immediate academic context, 
we would expect that the effect of a supportive organisational environment to 
commercialisation activities at the department or research institute level will be positive 
but will vary depending on the profile of academic scientists’ with regards to their prior 
upstream and downstream knowledge. More specifically, we argue that the organisational 
support is likely to exert a greater influence on entrepreneurial behaviour and technology 
transfer among those scientists who exhibit a comparatively lower performance in terms of 
scientific contributions, or who have a comparatively lower degree of contact with 
potential beneficiaries of research. The reason for this contention is that either upstream 
and downstream sources of knowledge provide academic scientists with a series of 
valuable resources, such as expertise, legitimacy and visibility, which make them in 
practice less dependent on external organisational support for their engagement in 
entrepreneurship and technology transfer. Therefore, we propose the following hypotheses: 
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Hypothesis 2. A supportive organisational environment for commercialisation activities is 
likely to exert a greater influence on entrepreneurial and technology transfer behaviour 
among those scientists who exhibit a lower degree of contributions to scientific 
discoveries. 

Hypothesis 3. A supportive organisational environment for commercialisation activities is 
likely to exert a greater influence on entrepreneurial and technology transfer behaviour 
among those scientists who exhibit a lower degree of interaction with research 
beneficiaries.  

3 Data, variables and methodology 

The main source of data for this study comes from a large scale survey of all tenured 
scientists in the Spanish National Research Council (CSIC), the largest public research 
organization in Spain, formed of 123 research institutes covering a wide range of 
disciplines (Table 1). The population surveyed consists of all 3,199 scientists who were 
invited to participate in an on-line survey taking place between April and May 2011. We 
obtained 1,295 respondents, accounting for a 40% response rate. Responses were 
representative of the population of scientists in terms of their distribution across scientific 
fields (Table 1) ranging from a lowest 28% response rate in Social Sciences and 
Humanities, to a highest 52% in Agriculture Sciences.  

In addition to the survey data, this research collected information from secondary sources. 
First, data from administrative sources provided by CSIC, which reported the number of 
formal agreements and volume of income associated with every R&D contract, consulting 
activity and licensing of IPRs in which CSIC scientists were involved as principal 
investigators over the period 1999-2008, and information on socio-demographic 
characteristics of our population of scientists on gender, age, academic rank and institute of 
affiliation. Second, we have collected bibliometric data from Web of Science (WoS) to 
obtain publication and citation profiles of respondents over their full careers. 

 

Table 1: Response rates by field of science (N = 1295) 
Scientific field Surveyed population  Valid responses Response rate 
Agricultural Sciences 365 191 52%* 
Biology & Biomedicine 547 199 36% 
Chemistry Science & Technology 381 179 47%* 
Food Science & Technology 246 119 48%* 
Materials Science & Technology 433 164 38% 
Natural Resources 482 190 39% 
Physical Science & Technology 424 163 38% 
Social Sciences & Humanities 321 90 28%* 
Total 3,199 1,295 40% 

* They significantly differ (chi-square p < 0.05) when compared to the overall response rate of the other fields in our 
sample.  
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3.1. Dependent variables 

To assess the extent to which scientists are involved in firm creation activities and 
entrepreneurial behaviour, we draw upon the responses in our survey to a question asking 
scientists to report whether they have engaged, at least once over the period 2009-2011 in 
the formation of a company. These responses allow us to build a dichotomous variable that 
takes value 1 if responses were confirmatory, and zero otherwise (spin-offs). Similarly, to 
assess the extent to which scientists are involved in technology transfer activities, we draw 
on the responses to a question asking scientists to report whether they have engaged, at 
least once over the period 2009-2011, in the licensing of patents or other forms of IPRs. 
These responses allow us to build a dichotomous variable that takes value 1 if responses 
were confirmatory, and zero otherwise (licensing). 

Table 2 shows the proportion of scientists who report being involved in spin-offs (about 
2% of scientists) and licensing (about 14%). We also observe that there are substantial 
differences across disciplines, with scientists being particularly active in both paths of 
commercialisation in ‘Biology and Biomedicine’ and ‘Physics’, while particularly in 
licensing in the cases of ‘Materials’ and ‘Food Sciences’. 
 
Table 2. Proportion of scientists who are involved in spin-offs and licensing 
Scientific field Spin-offs  Licensing Observations 
Agricultural Sciences 1.6 13.6 191 
Biology and Biomedicine 4.0 12.6 199 
Chemistry Science & Technology 2.2 15.1 179 
Food Science & Technology 0.8 25.2 119 
Materials Science & Technology 1.2 20.1 164 
Natural resources 2.1 3.2 190 
Physical Science & Technology 4.9 18.4 163 
Social Sciences & Humanities 1.1 3.3 90 
Total 2.4 13.9 1,295 
 
It is important to stress that spin-offs and licensing activities are highly connected to each 
other. As reported in the literature, a large proportion of scientists who develop new 
inventions with high commercial potential do not necessarily set up new companies. 
Instead, many academic inventors choose to license their IPRs for its exploitation by third 
parties as their best option. This commercialisation path is rather frequent among academic 
inventors, compared to the alternative of setting a new company, because it is a much less 
riskier alternative (i.e. it is the surrogate entrepreneur who assumes the financial risks) and 
it conflates much less with the standard responsibilities and competencies of an academic 
researcher (i.e. it is not easy to balance the duties of an academic and an entrepreneur 
simultaneously). In fact, some authors have highlighted that academic inventors only 
become academic entrepreneurs as a last resource - when there is no other option in order 
to develop the invention into a commercialisable product. This happens, for instance, when 
the invention is in such an embryonic stage that all potential licensees are reluctant to 
acquire a license. Indeed, many firms are created to develop an early stage proof of 
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concept and reach a working prototype that increases the chances for the spin-off to be sold 
at a later stage, or for a future licensing of the IPRs for the commercial exploitation of the 
invention.  

Indeed, when examining the responses to our survey, we observe that these two 
commercialisation paths are intimately connected. According to our data, 75% of the 
scientists who have set a company have been also involved in licensing activities. 
However, among those who have not formed a spin-off company, only 11% have been 
involved in licensing activities. This reinforces the claim that these two commercialisation 
academic activities should be jointly investigated, rather than considered as independent 
events. 

3.2. Independent variables 

Our key independent variables are aimed to capture the upstream and downstream sources 
of knowledge for entrepreneurial opportunities at the individual level. The measures for 
these two variables are built from secondary sources of data, considering past records of 
scientists’ research activities over extended periods of time.  

Upstream knowledge is measured by the extent to which scientists have contributed to 
scientific discoveries captured by the number of publications among the top 10% most 
cited in their scientific field. It has been calculated considering all the articles and reviews 
published by each researcher during the period 1990-2010 using the WoS. We have used a 
citation window of four years, considering year when the paper was published plus three 
additional years (Upstream_knowledge_sources).  

Downstream knowledge is measured by the total volume of income from R&D contracts 
and consultancy activities in which the scientists have been involved as principal 
investigators, over the period 1999-2008. Secondary data to build this measure comes from 
administrative information provided by the CSIC (Downstream_knowledge_sources). For 
the purpose of the analysis and the descriptive statistics, we have transformed both 
variables taking natural logarithms. Additionally, these variables have been standardised to 
examine interaction effects. 

Figure 1 plots our complete sample of respondents along the two axes of upstream and 
downstream knowledge sources. The red lines indicate the value that corresponds to the 
third quartile of each distribution; while the dashed lines highlight those scientists who 
have a score of zero for either Upstream or Downstream Knowledge.  

According to Figure 1, we find a wide range of distinct profiles. Approximately 30% of 
our cases are scattered around the four quadrants with positive scores on ‘both’ dimensions 
(upstream and downstream). These cases are mostly concentrated in the bottom and top 
right-hand quadrants. Consistent with our first hypothesis, we would expect that scientists 
in the top-right quadrant would be particularly likely to engage in firm creation and 
technology transfer. It is worth noting that a substantial proportion of cases have zero 
scores on either of the two dimensions. More precisely, about 70% of scientists had either 
no income from formal R&D contracts and consulting or no papers among the top 10% 
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most cited (with 20% of cases having zero scores on both measures). The vertical dashed 
line highlights scientists who have had no formal interaction with research beneficiaries, 
but display a huge variety in terms of the scientific impact of their publications. While the 
horizontal dashed line includes those academic scientists who have had no outstanding 
scientific contribution, but who have engaged in varying degrees with non-academic 
beneficiaries. 

 
Figure 1. Distribution of scientists according to levels of Upstream and Downstream 
knowledge sources 

 
 
Finally, the organisational supportive environment (Organisational_support) is a variable 
built from information from two connected questions included in our survey questionnaire. 
The first one asked respondents to report whether they have used at least one of six 
possible services available within the working institution of the respondent. These services 
included: ‘search of suitable non-academic partners’, ‘information on formal requirements 
and processes for developing partnerships’, ‘advice and guidance for the negotiation of 
contracts’, ‘information on public funding schemes to support partnerships with non-
academic organisations’, ‘information on intellectual and industrial property rights’, and 
‘administrative support for the management of contracts and all types of agreements with 
non-academic organisations’. 

If the researcher responded positively to at least one of these items, the respondent was 
requested to assess the degree of satisfaction with such services using a four point Likert 
scale (very negatively, negatively, positively, very positively), about the following aspects: 
a) responsiveness of personnel at your department or institute with regards to your queries 
and requests; b) degree to which the human resources and services at your department or 
institute were accessible; c) capacity of your department or institute to solve problems in a 
proper and timely manner; and d) technical capacity of the team at your department or 
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institute. On the basis of the responses to these four items, we coded the reported 
information by counting all positive assessments (responses reporting: ‘positively’ or ‘very 
positively’) as 1s, and otherwise zeros. We count the number of 1s, obtaining a variable 
ranging from 0 (if the assessment was not positive for any of the four aspects assessed) to 4 
(if the assessments were positive for the four items assessed).  

3.3. Control variables 

Finally, in addition to the main independent variables, we considered a number of control 
variables to avoid biased results. First, we accounted for a possible association of 
entrepreneurial activity with the scientists’ possession of some innate features or personal 
characteristics that may drive their propensity to engage in commercialisation activities. To 
account for this, we build a variable that measures the extent to which the scientists have 
been involved, over the period 1999-2008, in the generation of income through the 
licensing of patenting or any type of IPRs, which allows us to capture scientists who have 
been frequently involved in commercialisation activities (habitual commercialisers). This 
is measured as the total volume of income generated through licensing (and log 
transformed for the analysis) over the period 1999-2008. This data also comes from 
sources provided by CSIC. 

We also included variables related to the motivation of researchers, some demographic-
features of respondents, as well as other characteristics related to their main field of 
research and to their research productivity. Regarding the individual profile, we control for 
the age, gender (male) and academic status (taking the value 1 for the category of 
professor). To control for some features associated to scientific productivity and average 
size of co-authoring teams, two variables are defined: number of articles published in the 
last ten years (transformed into logarithms) and the average number of co-authors per 
paper (also logarithmically transformed). Finally dummy variables indicating the eight 
research areas existing within the CSIC are included. Table 3 summarizes provides 
information on the descriptive statistics for all the variables included in our analysis.  

 
Table 3. Descriptive statistics 
Name Mean Stand. Dev. Min. Max. N 
Spin-offs 0.024 0.153 0 1 1,295 
Licensing 0.139 0.346 0 1 1,295 
Upstream_knowledge_sources* 3.515 5.430 0 52.54 1,249 
Downstream_knowledge_sources* 85,855.7 298,195.8 0 4,939,053 1,295 
Organisational_support 2.145 1.778 0 4 1,295 
Habitual_commercialisers * 237.713 3006.804 0 70,000 1,295 
Age 49.82 8.26 31 70 1,295 
Articles (ln) 2.98 1.15 0 5.66 1,249 
Coauthors (ln) 1.62 0.57 0 7.08 1,249 
Gender (male = 1) 0.649 0.478 0 1 1,295 
Academic rank (professor = 1) 0.229 0.420 0 1 1,295 

* The figures for these variables display the raw values rather than the transformed ones that we use in the econometric 
analysis. 
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Following previous studies (Landry et al., 2010; Abreu and Grinevich, 2013), this paper 
uses a multivariate probit model to reflect the fact that academics often consider whether or 
not to undertake entrepreneurial and technology transfer activities as alternative options for 
exploiting the commercial potential of research findings, rather than treating these choices 
as independent of each other. Moreover, scientists may have been active in both types of 
commercialisation paths: entrepreneurial and technology transfer. Indeed, as reported 
before (see Section 3.1), this is actually the case for our sample of respondents. Based on 
the claim that researcher can be active concurrently in multiple knowledge transfer 
activities, the multivariate model includes two equations referring to the two knowledge 
transfer mechanisms: licensing and spin-offs. Specifically, due to the nature of our 
dependent variables (i.e. binary type of variables), we conduct a multivariate probit 
regression using simulated maximum likelihood. The advantage of this methodology is that 
it allows for systematic covariances between choices for the different types of 
commercialisation activities considered in this study.  

4. Results 

Table 4 presents the results for the multivariate probit analysis testing Hypothesis 1. In 
columns (1) we have introduced only the control and moderating variables. As expected, 
having been involved frequently in commercialisation related activities (i.e. habitual 
commercialisers) has a very strong positive impact on both spin-offs and licensing. Our 
measure of organisational support instead, exerts a positive impact only on licensing 
activities, but not on spin-offs. Columns (2) report the results of the multivariate probit 
when we introduce upstream knowledge as predictor, showing that upstream sources of 
knowledge are only weakly significant in the case of spin-offs and not significant in the 
case of licensing. Columns (3) show the results for the effects of downstream knowledge, 
which are strongly positive and significant for both spin-offs and licensing. Columns (4) 
provide a robustness check that results are consistent when we include both upstream and 
downstream knowledge measures. Finally, Columns (5) include the interaction term 
between upstream and knowledge sources. The results show that the interaction is positive 
and significant in the case of spin-offs, and not statistically significant in the case of 
licensing. Accordingly, we find support for Hypothesis 1 for the case of academic 
entrepreneurship (spin-offs), but not for the case technology transfer (licensing).   

Figure 2 provides a visual representation of the positive interplay between upstream and 
downstream knowledge sources on the probability of spin-off creation. In order to facilitate 
the interpretation of the interaction term, our downstream measure has been transformed 
into a dichotomous variable, taking the value 1 if the income from R&D contracts and 
consulting is above the median of the sample (and 0 if below the median). The figure 
indicates that researchers who display above median levels of interaction with beneficiaries 
in their research activities exhibit a stronger positive relationship between upstream 
sources of knowledge on the probability of establishing a spin-off. This points out to a 
reinforcing effect of conducting research that involves both upstream and downstream 
sources of knowledge with regards to academic entrepreneurship. 
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Table 4. Results of Multivariate probit regressions: Dependent variables: probability of engaging in spin-offs and licensing (N = 1220) 

* p < 0.10; ** p < 0.05; *** p < 0.01 

 

 

 Spin-offs Licensing 
 (1) (2) (3) (4) (5) (1) (2) (3) (4) (5) 

Upstream_knowledge_sources  0.243*  0.242* 0.139  -0.072  -0.073 -0.058 
  [0.128]  [0.129] [0.141]  [0.067]  [0.068] [0.070] 
Downstream_knowledge_sources   0.179** 0.170** 0.143   0.239*** 0.239*** 0.248*** 
   [0.084] [0.085] [0.089]   [0.049] [0.049] [0.049] 
Upstream * Downstream     0.158**     -0.047 
     [0.076]     [0.044] 
Organisational_support 0.074 0.079 0.063 0.068 0.069 0.081*** 0.082*** 0.068** 0.069** 0.069** 
 [0.051] [0.051] [0.052] [0.052] [0.053] [0.028] [0.028] [0.029] [0.029] [0.029] 
Habitual_commercialisers 0.128*** 0.137*** 0.112*** 0.121*** 0.128*** 0.099*** 0.098*** 0.076** 0.075** 0.077*** 
 [0.039] [0.040] [0.041] [0.042] [0.042] [0.033] [0.033] [0.033] [0.034] [0.034] 
Age 0.010 0.013 0.005 0.009 0.009 -0.005 -0.006 -0.012* -0.013* -0.014** 
 [0.011] [0.011] [0.011] [0.011] [0.012] [0.007] [0.007] [0.007] [0.007] [0.007] 
Gender (male) 0.291 0.317 0.253 0.283 0.259 0.313*** 0.312*** 0.288** 0.289** 0.292*** 
 [0.223] [0.231] [0.228] [0.235] [0.232] [0.110] [0.110] [0.112] [0.112] [0.112] 
Academic rank (professor) 0.248 0.133 0.211 0.095 0.017 0.119 0.157 0.066 0.105 0.125 
 [0.210] [0.221] [0.213] [0.224] [0.234] [0.130] [0.134] [0.132] [0.137] [0.137] 
Articles (ln) -0.065 -0.196 -0.087 -0.215* -0.205* 0.076 0.115* 0.058 0.098 0.101 
 [0.084] [0.112] [0.085] [0.112] [0.111] [0.052] [0.064] [0.052] [0.065] [0.065] 
Disciplines (dummy) Included Included Included Included Included Included Included Included Included Included 

Log-Likelihood -544.8 
*** 

-
541.6*** 

-
532.4*** 

-
529.3*** -525.5 -544.8 

*** 
-

541.6*** 
-

532.4*** 
-

529.3*** -525.5 
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Figure 2. Interaction effect between upstream and downstream antecedents on spin-off 
creation 

 
 
Table 5 provides the results for the estimates of the interplay between the two 
knowledge sources and organisational support, testing the validity of our hypotheses 2 
and 3. Columns (2) show the estimated coefficients for the interaction effect between 
upstream sources of knowledge and organisational support regarding spinoffs and 
licensing. The interaction term is statistically significant and negative in both cases, 
though only weakly significant in the case of licensing. This largely supports 
Hypothesis 2, suggesting that organisational support exerts a particularly positive effect 
on entrepreneurship and technology transfer activities among those scientists who 
exhibit comparatively lower levels of upstream knowledge sources. Columns (3) show 
the results of the interaction term between organisational support and downstream 
knowledge sources. As shown in Table 5 these coefficients are not statistically 
significant, neither in the case of spinoffs or licensing: thus, rejecting Hypothesis 3. 

Figures 3 and 4 provide a visual representation of the negative interplay between 
upstream knowledge sources and organisational support on the probability of spin-off 
creation and technology transfer, respectively.  In order to facilitate the interpretation of 
the interaction term, the variable measuring organisational support has been transformed 
into a dichotomous variable, taking the value 1 if scores of this variable are above the 
median of the sample (and 0 if below the median). The figures indicate that research 
institutes which are highly ranked in terms of their support for commercialisation 
activities, have a stronger impact on the probability of engagement in academic 
entrepreneurship and technology transfer among scientists with weaker profiles in terms 
of high impact scientific contributions. 
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Table 5. Results of Multivariate probit regressions: Interactions with organisational 
support (N = 1220) 

* p < 0.10; ** p < 0.05; *** p < 0.01 

 
Figure 3. Interaction effect between Upstream knowledge sources and Organisational 
Support on academic entrepreneurship (spin-offs) 

 
 

 Spin-offs Licensing 
 (1) (2) (3) (1) (2) (3) 

Upstream_knowledge_sources 0.242* 0.462*** 0.243* -0.073 0.041 -0.073 
 [0.129] [0.169] [0.131] [0.068] [0.093] [0.068] 
Downstream_knowledge_sources 0.170** 0.172** 0.212 0.239*** 0.241*** 0.225*** 
 [0.085] [0.085] [0.148] [0.049] [0.049] [0.081] 
Upstream * Organisat_support  -0.097**   -0.050*  
  [0.047]   [0.027]  
Downstream * Organisat_support   -0.015   0.006 
   [0.045]   [0.026] 
Organisational_support 0.068 0.105* 0.073 0.069** 0.078*** 0.067** 
 [0.052] [0.059] [0.055] [0.029] [0.029] [0.030] 
Habitual_commercialisers 0.121*** 0.123*** 0.121*** 0.075** 0.075** 0.075** 
 [0.042] [0.043] [0.041] [0.034] [0.034] [0.034] 
Age 0.009 0.008 0.009 -0.013* -0.013* -0.013* 
 [0.011] [0.012] [0.012] [0.007] [0.007] [0.007] 
Gender (male) 0.283 0.334 0.291 0.289** 0.291*** 0.287** 
 [0.235] [0.245] [0.236] [0.112] [0.112] [0.112] 
Academic rank (professor) 0.095 0.089 0.093 0.105 0.104 0.105 
 [0.224] [0.226] [0.224] [0.137] [0.137] [0.137] 
Articles (ln) -0.215* -0.211* -0.217* 0.098 0.098 0.098 
 [0.112] [0.113] [0.113] [0.065] [0.065] [0.065] 
Disciplines (dummy) Included Included Included Included Included Included 
Log-Likelihood -529.3*** -526.2*** -529.2 -529.3*** -526.2*** -529.2 
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Figure 4. Interaction effect between Upstream knowledge sources and Organisational 
support on technology transfer (licensing). 

 

5. Discussion and conclusions 

The findings from this study support the importance of knowledge sources that 
scientists gain from their research activities, as critical antecedents of their engagement 
in entrepreneurial initiatives and technology transfer. Upstream knowledge sources ‒ 
attained through outstanding contributions to science (top 10% most cited publications) 
‒ seem to be influential for establishing new companies but not for IPR licensing. 
However, downstream sources ‒ linked to the researchers’ interaction with users (R&D 
contracts and consulting) ‒ appear as a strong predictor of both spin-off creation and 
licensing. These results suggest that recurrent involvement in contract research and 
consulting contribute to building ‘opportunity recognition’ (Clarysse et al., 2011) and 
‘exploratory technology development’ (Connell et al., 2015) capacities, which allows 
academic scientists to gain both technological expertise and credibility among potential 
beneficiaries of their research.  

Additionally, we observe that scientists who combine both upstream and downstream 
sources of knowledge in their research activities, are particularly likely to engage in 
firm creation. In other words, these two personal knowledge-based antecedents exert a 
reinforcing effect on scientists’ engagement in spin-offs. However, such reinforcing 
effect is not present in the case of the involvement in technology transfer activities. 
These results point out that combining upstream and downstream sources of knowledge 
in research activities may have a particularly strong beneficial effect on the capacity of 
academic scientists to acquire competencies to identify and exploit business 
opportunities, which are jointly required for the initiation of new business ventures.   

In other words, the complementary insights academics accumulate jointly through 
substantial contributions to scientific discoveries (and the potential identification of 
business opportunities from conducting frontier research) together with the improved 
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understanding of the context of application (and the acquisition of information on 
potential market opportunities and specific technical know-how) could generate a 
particularly suitable knowledge-based configuration for academic entrepreneurship.  

Our paper also contributes to the extant literature by empirically testing the influence of 
the organisational support that academics receive from the administrative unit closer to 
their daily research activities: the department or the research institute. Our analysis 
confirms a positive effect of a supportive environment on entrepreneurship and 
technology transfer activities, especially among those scientists who exhibit 
comparatively lower levels of upstream knowledge sources.  

This suggests that higher upstream knowledge-based sources enable individuals to 
benefit from a more resourceful position in order to undertake commercialisation 
activities, being comparatively unaffected by the available infrastructure at their 
research institutes in support of commercialisation activities. These findings contrast 
with the large positive impact that organisational support exerts on scientists with 
comparatively lower levels of upstream knowledge sources, on their probability to 
engage in academic entrepreneurship and technology transfer activities. Further 
research, and particularly, more qualitative approaches, should contribute to improve 
our understanding on these processes, and provide greater guidance to foster selective 
supportive policy orientations. 
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