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“Estudiad, formaos, preparaos, no para tener que abandonar vuestra 
Extremadura, sino para vengaros en nuestro nombre del pasado 
desgraciado que nosotros tuvimos que soportar”.  

Juan Carlos Rodríguez Ibarra 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 “No es el conocimiento, sino el acto de aprendizaje; y no la 
posesión, sino el acto de llegar a ella, lo que concede el 
mayor disfrute”. 

Carl Friedrich Gauss 
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Resumen 
 
Durante las tres últimas décadas ha surgido en el seno de las universidades lo 
que se conoce como tercera misión, o lo que es lo mismo, la exigencia social e 
institucional a las universidades de que sus investigaciones y estudios se 
conviertan en resultados palpables que contribuyan a la mejora social y 
económica de la región en la que la universidad se encuentra. Una de las 
principales vías para ello son las empresas académicas o spin-off universitarias, 
empresas fundadas por investigadores de las universidades cuya finalidad es la 
comercialización de los resultados.  
Pues bien, en este tipo de empresas se centra la presente tesis mediante 
compendio de artículos. En ella, tratamos de dar respuesta a las siguientes tres 
preguntas: 

• ¿Qué características presenta el académico que se transforma en 
emprendedor y funda una spin-off universitaria?  

• ¿Qué objetivos personales o grupales persigue el académico que funda 
una empresa spin-off universitaria?  

• ¿Qué factores determinan que una empresa spin-off universitaria alcance 
el éxito?  

Responder a estas tres preguntas permitiría a los decisores de las políticas 
universitarias y de las políticas en general, orientar sus decisiones de manera 
más idónea para poder fomentar tanto la creación de spin-off en el seno de las 
universidades, como la supervivencia de las mismas, siendo, por tanto, más 
eficiente la asignación de fondos a la universidad.  
Para responder a la pregunta sobre las características del emprendedor 
académico, en el primero de los tres capítulos de esta tesis, se realiza un estudio 
acerca de las características personales y psicológicas del mismo mediante la 
técnica de regresión por mínimos cuadrados parciales, combinando indicadores 
formativos y reflectivos. Para ello, se ha creado un modelo que pretende analizar 
la intención emprendedora de acuerdo con un perfil de emprendedor basado en 
las teorías del Big Five, TPB y META. Los resultados obtenidos de la muestra de 
799 académicos revelan que las habilidades emprendedoras son los principales 
determinantes de la actitud y el control percibido, y la actitud es el factor decisivo 
que determina la intención de emprender. Por tanto, la inversión en formación y 
el entrenamiento de habilidades y actitudes constituyen los factores más 
relevantes para lograr un incremento en la creación de spin-off universitarias.  
Una vez que hemos formulado un perfil de emprendedor académico, pasamos a 
determinar cuáles son los objetivos que motivan, que movilizan, al académico 
hacia esa intención emprendedora. Para ello, se presentan en el segundo 
artículo dos estudios, uno cualitativo y uno cuantitativo, cuyo objetivo es 
determinar cuáles con los beneficios buscados por el académico en la fundación 
de una spin-off y cuál es el orden de prelación o importancia de los mismos. El 
estudio cualitativo, que contó con la participación de 42 expertos académicos, 
desentraña de entre todas las posibles, cuáles son los beneficios que el 
académico busca cuando funda un spin-off: beneficio personal, beneficio 
investigador, beneficio curricular, existencia de programas de apoyo, reducción 
docente y coste personal. Una vez establecidos cuáles son estos beneficios 
motivadores que persigue el académico cuando se convierte en emprendedor, 
se ha llevado a cabo un estudio cuantitativo a través de la metodología del 
Análisis Conjunto, cuyo objetivo fue jerarquizar dichos factores en función de una 



serie de condicionantes de carácter sociodemográfico y profesional. Los 
resultados del estudio, con una muestra de 1.726 académicos, revelan que el 
beneficio económico es claramente el factor que más eleva la intención de crear 
una USO. El beneficio investigador, el beneficio curricular, los programas de 
apoyo, la reducción de la docencia y el costo personal son de menor importancia. 
El estudio también concluye que existen pocas diferencias según el perfil 
regional, de género, de categoría, de experiencia o de área de investigación del 
académico. 
Para finalizar, y una vez determinados el perfil del académico que mejora las 
intenciones de fundar una spin-off y los beneficios que le motivan para fundarla, 
se presenta un tercer estudio que trata de responder a la última pregunta. El 
último artículo analiza los diferentes factores del ecosistema e institucionales que 
influyen en la supervivencia o éxito de las spin-off, a través de los datos 
aportados por 97 spin-off españolas. Con este objetivo, se analizan aquellas 
spin-off que llevan en el mercado 5 años o más, delimitando cuáles son los 
factores comunes a aquellas spin-off que han logrado crecer en empleo y/o 
ventas, utilizando para ello un modelo logit. Entre estos factores se han estudiado 
aspectos relacionados con las características de la universidad de la que 
dependen las spin-off y los apoyos ofrecidos por la misma, relacionados con el 
fundador y el equipo emprendedor, relacionados con el entorno o región donde 
se ubican y los apoyos que el gobierno regional pone a disposición de las spin-
off, factores relacionados con la tecnología (tales como el nivel de protección de 
la misma o la experiencia en el I+D+i) y el nivel de internacionalización. Nuestros 
resultados muestran que el tamaño de la empresa y el apoyo público en el campo 
de la formación y la burocracia son los principales elementos que inciden en el 
éxito. 
 



Abstract 
 
During the last three decades, there has emerged in the heart of universities what 
is called the third mission, that is, the social and institutional demand for their 
studies and research to yield tangible results that will contribute to the social and 
economic betterment of the region in which the university is located. One of the 
main ways to do this is by the creation of academic companies or university spin-
offs, companies founded by researchers from universities whose purpose is the 
commercialization of their research results. 
This thesis focuses on this type of company by way of a compendium of articles. 
In it, we try to answer the following three questions: 

• What are the characteristics of the academic who becomes an 
entrepreneur and founds a university spin-off?  

• What personal or group objectives does the academic who founds a 
university spin-off company pursue?  

• What factors determine whether a university spin-off company will achieve 
success? 

Answering these three questions would allow university policy makers and policy 
makers in general to guide their decisions in a manner more conducive to 
promoting both the creation and the survival of university spin-offs, making for 
more efficient allocation of funds to the universities. 
To answer the question about the characteristics of the academic entrepreneur, 
in the first of the three chapters of this thesis, a study is carried out about the 
personal and psychological characteristics of the entrepreneur using the partial 
least squares regression technique, combining training and reflective indicators. 
For this, a model has been created that seeks to analyze entrepreneurial intention 
according to an entrepreneurial profile based on the theories of the Big Five, TPB, 
and META. The results obtained from the sample of 799 academics show that 
entrepreneurial skills are the main determinants of attitude and perceived control, 
and attitude is the decisive factor that determines the intention to launch a 
business. Therefore, investment in training and the cultivation of skills and 
attitudes are the most relevant factors for achieving an increase in the creation of 
university spin-offs. 
Once we have formulated a profile of the academic entrepreneur, we proceed to 
determine what are the objectives that motivate, that mobilize, the academic 
toward that entrepreneurial intention. For this, two studies are presented in the 
second article, one qualitative and one quantitative, the objective of which is to 
determine what are the benefits sought by the academic in the founding of a spin-
off and what is the order of priority or importance of the same. The qualitative 
study, which had the participation of 42 academic experts, unravels, from among 
all the possibilities, what are the benefits that the academic seeks when founding 
a spin-off: personal benefit, research benefit, curricular benefit, existence of 
support programs, reduction in teaching load, and personal cost. Once the 
motivating benefits that the academic pursues when becoming an entrepreneur 
have been established, a quantitative study has been carried out through the 
Joint Analysis methodology, the objective of which was to rank these factors 
based on a series of sociodemographic and professional character-conditioning 
factors. The results of the study, with a sample of 1,726 academics, reveal that 
economic benefit is clearly the factor that most increases the intention to create 
a USO. The research benefit, the curricular benefit, the support programs, the 



reduction in teaching responsibilities, and the personal cost carry less 
importance. The study also concludes that there are few differences according to 
the regional profile, gender, category, experience, or research area of the 
academic. 
Finally, once the profile of the academic most likely to found a spin-off and the 
benefits that motivate the academic to found a spin-off have been determined, a 
third study is presented that tries to answer the last question. The last article 
analyzes the different environmental and institutional factors that influence the 
survival or success of spin-offs, through data provided by 97 Spanish spin-offs. 
With this objective, those spin-offs that have been in the market for 5 years or 
more are analyzed, defining what are the factors common to those spin-offs that 
have managed to grow in employment and/or sales, using a logit model. Among 
the factors studied are those related to the characteristics of the university on 
which the spin-offs depend and the support offered by it, the founder and the 
entrepreneurial team, the environment or region where they are located and the 
support that the regional government makes available to spin-offs, technology 
(such as the level of protection of the same or experience in R&D&I), and the 
degree of internationalization. Our results show that the size of the company and 
the level of public support in the areas of training and bureaucracy are the main 
elements that influence success. 
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Introducción 

Históricamente, los fines de la universidad han sido identificados con dos misiones 
fundamentales, la docencia y la investigación, fruto de la adaptación sufrida a lo largo 
de los siglos y de la evolución necesaria para acomodarse a la forma de sociedad en la 
que se inserta, así como de los cambios económicos y culturales de la misma.  

La docencia, o primera misión (Cohen, Florida, Randazzese & Walsh, 1998), resulta 
del paradigma primigenio de estas instituciones, concebidas como contenedores del 
saber y transmisores necesarios del mismo. De esta manera, las universidades no serían 
más que una suerte de cuna y santuario del conocimiento, cuya prioridad debe ser 
guardar con celo el saber y transmitir mediante clases magistrales aquello que conoce 
y custodia (Etzkowitz, 2013). Esta misión no solo ha sido la primera, sino que se ha 
concebido como la única misión real de las universidades desde su fundación como 
institución en la Edad Media hasta prácticamente el siglo XIX, teniendo la transmisión 
de dicho saber y la creación de profesionales necesarios para el desarrollo social y de 
las instituciones como único fin. 

La segunda misión, la de la investigación ( Cohen et al., 1998), surge a finales del siglo 
XIX (Etzkowitz, 2004, 2013). Se basa en la idea de que, para poder transmitir 
conocimientos adecuadamente, es necesario que el docente asuma un rol de 
investigador/descubridor activo, con la finalidad de incrementar sus conocimientos de 
manera continua y descubrir y contrastar diferentes hipótesis sobre su área de 
conocimiento. Esta misión ha llevado a la especialización casi total de los académicos 
en áreas muy concretas y a una mejora en la docencia (Etzkowitz, 1998). Se trata, por 
tanto, en palabras de Jaeger y Kopper (2013), de pasar de una de universidad basada 
“en la diseminación y difusión del conocimiento mediante la educación superior” a 
una universidad basada en la “generación y acumulación de conocimientos”. Esta 
segunda misión se convirtió en una parte inexorable de la enseñanza y del espíritu 
universitario, dando lugar a un incremento de las áreas de conocimiento y a la 
participación del alumnado en esta nueva etapa (Etzkowitz, 2013).  

El nacimiento de esta misión se debió a dos factores fundamentales. El primero de 
ellos fue la aparición de un modelo de universidad moderna, elaborado por Humboldt 
por encargo del rey de Prusia en el año 1810, como respuesta al ultraje de Napoleón a 
la Universidad de Hall. El segundo factor la intervención sistemática y continua de los 
gobiernos en las universidades, hasta ese mismo momento instituciones totalmente 
independientes y herméticas para la ciudadanía y los gobiernos. El nuevo estándar de 
universidad ya no debe únicamente ser guardián y garante del conocimiento y su 
transmisión, sino que además debe generar nuevo conocimiento. Esta generación de 
conocimiento surge bajo la aceptación de la premisa de que el conocimiento no es algo 
estático y totalmente descubierto, sino que queda mucho escondido a los ojos humanos 
y debe desvelarse, cuestionándose todo lo conocido y creando un nuevo saber de 
mayor aplicación práctica (Audretsch & Phillips, 2007). Como consecuencia 
irremediable de ello los profesores universitarios tomaron las riendas de las 
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universidades, al convertirse en protagonistas fundamentales del nuevo proceso 
(Morales Gualdrón, 2008, 2020).  

Aparecieron, de esta manera, nuevos conocimientos y una división por áreas, logrando 
una mayor especialización, y surgió un sistema de títulos oficiales en los que empiezan 
a basarse la promoción laboral y social (Morales Gualdrón, 2008). Esta segunda 
misión, se ve reflejada en el que parecía haberse convertido en el paladín del 
académico ideal, la publicación de sus resultados en revistas de un alto índice de 
impacto y en libros y/o congresos y conferencias. Tal es el caso, que en el propio siglo 
XIX, el cardenal John Newman define la universidad ideal como aquella que estaría 
dedicada a encontrar el conocimiento por sí misma (Klofsten & Jones-Evans, 2000). 
Este cambio llevó a que, desde ese mismo instante, las universidades empezaran a 
verse a sí mismas como finalistas de una doble misión en la que transmisión de 
conocimientos e investigación son diferentes caras de una misma moneda, pues ambas 
se complementan perfectamente. La expansión de la investigación dio lugar a un 
incremento de las áreas universitarias y al descubrimiento de nuevos conocimientos y 
la recuperación de otros conocimientos perdidos (Etzkowitz, 2013). Estos 
conocimientos podían ser aplicados o no, es decir, se pasa a la creación de una dualidad 
de conocimientos en el que se puede llegar a una conclusión útil, pragmática y 
aplicable a los problemas de la sociedad o un simple “saber porque sí” (Martin & 
Etzkowitz, 2000). 

 Y, efectivamente, así fue durante décadas. En palabras de Ortega y Gasset (1930), la 
misión de la universidad consistía en dos cosas, “la enseñanza de las profesiones 
intelectuales” y “la investigación científica y la preparación de futuros 
investigadores”. Sin embargo, esto no era suficiente, y debía concebirse como una 
especia de institución que responde a los problemas sociales, en palabras del mismo 
autor.  

De esta manera, en tanto en cuanto las universidades son sistemas abiertos a la 
homeostasis de sistemas, han seguido evolucionando. En efecto, fruto de la evolución 
de la economía actual, basada en el conocimiento como sistema de creación de riqueza 
(Brinkley & Lee, 2006), y el reciente desarrollo de nuevos mecanismos y tecnologías 
y de los cambios sociales, económicos y políticos de las últimas décadas, la 
universidad ha tenido que hacer frente a una serie de cambios de profundo calado. Este 
cambio ha tenido como objetivo poder jugar el papel predominante que se le asigna en 
esta nueva era, tendentes a adaptar su misión, sus fines, sus metas, sus infraestructuras 
e incluso su cultura institucional e individual al nuevo arquetipo socio-económico. Uno 
de los principales cambios en este sentido, ha sido la exigencia a la universidad, 
especialmente a la universidad financiada con recursos públicos, de obtener resultados 
que redunden de una manera clara e incontestable en el desarrollo económico de la 
sociedad en la que se inserta, que es la misma que la financia con recursos de la 
generalidad. La obtención de estos resultados positivos es lo que se conoce como 
transferencia tecnológica.  
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Este requerimiento de transferencia tecnológica de la investigación por parte de las 
instituciones públicas y de la sociedad en general, ha dado lugar al surgimiento de lo 
que ya se conoce como tercera misión (Cohen, Florida, Randazzese & Walsh, 1998; 
Schnurbus, & Edvardsson, 2020; Feola, Parente & Cucino, 2020). La tercera misión 
surge, por tanto, de una “segunda revolución académica” (Etzkowitz, Webster, 
Gebhardt, & Terra, 2000) que se desarrolla en la década de 1980 en Estados Unidos 
(Etzkowitz, 2004), donde ha alcanzado un notorio éxito (O'Shea, Allen, Chevalier & 
Roche, 2005).  Este fenómeno  se transmite, posteriormente a Europa aunque con un 
menor nivel de desarrollo, por lo que se puede afirmar que para el caso del viejo 
continente aún se encuentra en una fase de infancia, con algunas raras excepciones de 
universidades emprendedoras de los años 70 (Stankiewicz, 1986).  

Si bien, el desarrollo general de este nuevo paradigma se hace palpable en los años 80, 
se puede afirmar que es el fruto de los esfuerzos de instituciones públicas y privadas 
por aunar esfuerzos desde la II Guerra Mundial, impulsados por los resultados durante 
dicha contienda y por las evidentes consecuencias positivas de dicha colaboración 
(Mowery & Ziedonis, 2002) y promovido por la creación de una normativa específica 
para el desarrollo de este fenómeno, conocida como Ley Bayh-Dole (Mowery, Nelson, 
Sampat & Ziedonis, 2001; Mowery & Ziedonis, 2002; Sampat, Mowery & Ziedonis, 
2003; Shane, 2004; Kenney & Patton, 2009; Grimaldi, Kenney, Siegel & Wright, 
2011; Tseng & Raudensky, 2014; Hayter & Rooksby, 2016). Una inestimable ayuda 
para el desarrollo de esta nueva misión y su éxito ha sido la estrecha colaboración 
abierta entre las universidades y los gobiernos, los cuales deseaban y buscaban obtener 
una rentabilidad de los recursos asignados a las universidades, conseguida a través de 
financiación y de la creación de un marco regulatorio legal que permite la venta de los 
hallazgos académicos, así como mediante la financiación de las investigaciones y de 
los proyectos empresariales, ya sea mediante participación en el capital o mediante la 
creación de infraestructuras y sistemas de transferencia.  

Esta transferencia se ha visto promovida en gran medida en Europa por la necesidad 
de financiación de las universidades, las cuales han visto reducidas las cuantías 
públicas recibidas año tras año, especialmente como consecuencia de los recortes en 
los presupuestos públicos habidos con la irrupción de la crisis económica y financiera 
desde 2008, que en países como España han sido aún más profundos, en términos de 
inversión/PIB.  

Todo este proceso da lugar a lo que se ha llamado “universidad emprendedora”, en lo 
referente a la institución (Smilor, Dietrich & Gibson, 1993; Etzkowitz, 2004; Lerner, 
2004; O'Shea, Allen, Morse, O'Gorman & Roche, 2007; Etzkowitz, 2013; Hayter, 
2013; Urbano & Guerrero, 2013; Kalar & Antoncic, 2015; McClure, 2016; 
Bienkowska, Klofsten & Rasmussen, 2016), o “emprendedor académico”, refiriéndose 
al científico individual (Korpysa, 2014).  

Esta nueva institución, además de enseñar e investigar, debe contribuir al desarrollo 
socioeconómico de la región en la que se encuentra (Bolzani, Rasmussen & Fini, 2020; 
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Vekic et al., 2020), ser más dinámica, presentar una alta capacidad de adaptación y 
elevadas dotes de creatividad, ser capaz de responder a las necesidades sociales y 
mostrar una amplia colaboración y permeabilidad de sus hallazgos (Adams, 1993; 
Roberts & Malone, 1996; Etzkowitz, 1998; Klofsten & Jones-Evans, 2000; Etzkowitz 
et al., 2000; Etzkowitz, 2004; O'Shea et al., 2007; Bienkowska & Klofsten, 2012; 
Etzkowitz, 2013; Lautenschläger, Haase & Kratzer, 2014; Bienkowska, Etzkowitz & 
Klofsten, 2015).  

Podríamos deducir, por tanto, que la tercera misión consiste en la creación, testeo, 
aplicación y explotación del conocimiento generado, así como de las capacidades 
adquiridas por su personal a lo largo de su vida profesional. Sin duda alguna, el nuevo 
modelo de economía basada en el conocimiento y las nuevas relaciones Universidad-
Empresa-Gobierno, más conocido como Triple Hélice (Etzkowitz et al., 2000), ha 
derivado en el surgimiento de una búsqueda continua de valorización de las 
investigaciones empíricas de los académicos, así como en la exploración de diferentes 
alternativas para hacer efectiva esa transferencia.  

Pueden ser muchos los caminos mediante los cuales las universidades contribuyen con 
su transferencia tecnológica a la mejora socioeconómica; de acuerdo con Vinig y Lips 
(2015) hasta 10 caminos diferentes, siendo el de las licencias el más elegido entre los 
científicos. Uno de estos 10 caminos, el más rentable y el que mayor implicación 
supone, es la creación de empresas académicas surgidas de invenciones o 
descubrimientos universitarios, las conocidas como spin-off universitarias (USOs). 
Por supuesto, el desarrollo de estas empresas ha sido dispar en unas zonas y otras, 
existiendo prototipos de regiones de éxito de dicha nueva cultura emprendedora 
académica como las conocidas Ruta 128 del MIT, y Silicon Valley, de la Universidad 
de Stanford (Brett, Gibson & Smilor, 1991; Roberts, 1991), casos que han dado lugar 
a un incremento de la visibilidad de este fenómeno (Hayter, 2013) y a una mayor 
aceptación del hecho por todas las partes implicadas.  

Se puede afirmar, por tanto, que la universidad ha evolucionado en su sistema de 
conservación, creación y utilización de conocimientos hacia lo que se podría llamar la 
tríada del conocimiento o de la ciencia, de tal manera que los nuevos campos y 
conocimientos deben ser conservables y transmisibles, innovadores o explicativos y 
prácticos o útiles.   
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Figura 1: Evolución de las misiones de la Universidad a lo largo de la historia 
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Fuente: Elaboración propia a partir de Martin & Etzkowitz (2000) y Etzkowitz, Webster, Gebhardt, & 
Terra, (2000) 

 

El paradigma de este emprendimiento universitario es, sin duda alguna, el académico. 
Este nuevo emprendedor académico es definido por algunos autores como el creador 
de una “innovación, que se distingue por acciones como la ideación de nuevos 
productos, la introducción de una nueva tecnología, la apertura de un nuevo mercado, 
la utilización de nuevos recursos o la mejora de los métodos de gestión, organización 
y producción” (Sundqvist, Kyläheiko, Kuivalainen & Cadogan, 2012, p. 204). Otros 
ponen el foco en la actividad creativa de nuevos conceptos y actividades (Shockley & 
Frank, 2011) o en la adaptación a los  cambios (Jones & Wadhwani, 2006). Con este 
concepto, resulta claro que la cultura académica acepta por completo el rol de sus 
científicos como emprendedores, si bien, la problemática surge cuando se incorpora el 
término del beneficio económico como pago a esa innovación (Braunerhjelm, Acs, 
Audretsch & Carlsson., 2010; Galindo & Méndez-Picazo, 2013) y la publicidad o 
privacidad del conocimiento (Hannibal, 2017).  

Una de estas alternativas, como ya se ha comentado, pasa por la creación de empresas 
por parte de los académicos, de base tecnológica o no tecnológica, conocidas como 
spin-off académicas. 

Este proceso de creación de spin-off tiene sus propias peculiaridades y ha sido 
estudiado desde diferentes puntos de vista. Cabe destacar la especificidad de sus 
creadores, pues no se trata de empresarios al uso, sino de académicos convertidos en 
empresarios por sus hallazgos, cuya vocación no es empresarial, existiendo incluso 
cierta animadversión por la utilización de la ciencia como medio de obtención de 
riqueza y una extendida antipatía al uso privativo del conocimiento (Jain, George & 
Malatrich, 2009; Hannibal, 2017), y cuyas  habilidades y aptitudes en la gestión suelen 
ser bastante escasas (Lockett, Wright & Franklin, 2003; Niosi, 2006; van Geenhuizen 
& Soetanto, 2009). 

Tal como ya se ha comentado, el fenómeno de creación de empresas en el seno de la 
universidad o spin-off es algo relativamente reciente, pues su surgimiento como factor 
clave de la misión de las universidades se ha desarrollado en las tres últimas décadas. 
En Estados Unidos, este proceso ha sido anterior y con mejores resultados, dando lugar 
como consecuencia a lo que se podría llamar polos de innovación y atracción 
(Debackere & Veugelers, 2005), pues han aparecido durante décadas importantes 
empresas en zonas muy concretas en sectores pioneros para las universidades de 
referencia. Ejemplos claros de este hecho son los casos de la Route 128 y Silicon 
Valley (Brett, et al., 1991; Roberts, 1991), paradigmas de este fenómeno para los 
centros académicos Instituto Tecnológico de Massachusetts y Universidad de Stanford 
(Etzkowitz, 2013), respectivamente. De esta manera, se han creado grandes diferencias 
en la fundación y resultados de las spin-off entre unos Estados Unidos de América 
pioneros y una Europa a ralentí (Rasmussen & Wright, 2015).  
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En Europa, a pesar de tener un desarrollo más tardío y de menor calado, algunas 
reformas educativas y socioeconómicas como el Plan Bolonia y la regulación del 
aprovechamiento de estas empresas han potenciado su existencia. No obstante, existen 
también una serie de universidades más exitosas que otras (Etzkowitz, 1998; Ribeiro 
Soriano & Peris Bonet, 2009; Mustar & Wright, 2010). Aunque estas reformas llegan 
tarde, pueden lograr dar un impulso definitivo a Europa para convertirse en la sociedad 
del conocimiento que aspira a ser con la estrategia europea y para conseguir la 
convergencia entre países en este tema (O'Shea, 2008; Calcagnini & Favaretto, 2016). 
Durante años los gobiernos han mostrado indiferencia, e incluso oposición, ante este 
fenómeno (Stankiewicz, 1986; Mustar, 1997; Musta, Wright & Clarysse, 2008), algo 
que se ha superado ampliamente como muestra el creciente interés y la adecuación de 
políticas y estrategias políticas y universitarias (Doutriaux, 1992; Shane, 2004; Lerner, 
2004; Wright, Hmieleski, Siegel & Ensley, 2007; Pattnaik & Pandey, 2016).  

A pesar de la importancia de este nuevo paradigma económico de la academia 
(Etzkowitz et al. , 2000; Etzkowitz, 2013), de las tres décadas de desarrollo que arrastra 
y de su positivo impacto económico en la región donde se desarrolla (Adams, 1993; 
Roberts & Malone, 1996; Etzkowitz, 1998; Klofsten & Jones-Evans, 2000; Etzkowitz 
et al., 2000; Casanova, 2004; Etzkowitz, 2004; O'Shea et al., 2007; Bienkowska & 
Klofsten, 2012; Etzkowitz, 2013; Lautenschläger et al., 2014; Bienkowska et al.,, 
2015; Sciarelli, Landi, Turriziani, & Tani, 2020), aún existen grandes gaps en la 
literatura, tanto por falta de estudio como por falta de acuerdo por parte de los 
académicos que se dedican a este campo, así como una infrautilización de este modelo 
como sistema de transferencia (Lockett et al., 2003; Harrison & Leitch, 2010; Muscio, 
Quaglione & Ramaccioti, 2016).  

Uno de los principales déficits es la inexistencia de una definición clara, tal como 
postula Pirnay. Se llama spin-off tanto al proceso de creación de empresas para obtener 
beneficio económico de los hallazgos científicos como a la empresa resultante de tal 
proceso. Además, se da entre estas empresas una enorme heterogeneidad y sus límites 
pueden variar significativamente (Pirnay, Surlemont & Nlemvo, 2003), incluso en la 
diversidad de emprendedores y actividades (Ucbasaran, Westhead & Wright, 2001), 
tal como relata Mustar (2000). No obstante, y siguiendo a Pirnay et al., (2003) se puede 
identificar a una spin-off académica a través de tres factores o características claves 
que, además de diferenciarla de otro tipo de empresas o de start-up de índole 
empresarial, las hacen únicas.  

La primera condición de la que hablan estos autores es que su creación tiene lugar en 
una institución académica, que suele llamarse “organización padre” (Heirman & 
Clarysse, 2004) en este caso una universidad, ya sea pública o privada. Cabe destacar 
que en el caso que se estudia, la finalidad de la institución no solo se aleja mucho de 
la creación de empresas, sino que, además, en muchos casos, se muestran ciertas 
reticencias a un modelo monetarista, lo cual hace que esta creación de empresas 
dependientes del alma mater sean aún más rara avis.  

8



El segundo criterio es el hecho de ser desarrollada por uno o varios de sus miembros, 
cualquiera que sea su status o función en la organización. Este segundo criterio implica 
que se consideran spin-off, desde la perspectiva de Pirnay, tanto las creadas por el 
personal docente e investigador como las creadas por el alumnado, lo cual no deja de 
ser bastante asombroso, pues pasarían a formar parte de esta categoría cientos de 
empresas creadas por estudiantes universitarios en las que la institución no ha tenido 
nada que ver ni obtiene nada de ellas, pues no se establece como condición el hecho 
de que se siga perteneciendo a la institución, por lo que la empresa puede haber sido 
creada muchos años después de su salida de la misma.  

La tercera característica planteada es el abandono por parte de los creadores de la 
empresa de la organización de origen, esto es, que ninguna empresa creada en el seno 
de la universidad en la que los académicos sigan formando parte de la plantilla podría 
ser considerada spin-off. De acuerdo con estas tres condiciones, se puede afirmar que 
para Pirnay et al., (2003) una spin-off se define como “nueva compañía creada para 
explotar comercialmente algún conocimiento, tecnología o resultado de investigación 
dentro de la universidad”.  

La definición arriba mencionada se encuentra en línea con la ofrecida por (Klofsten & 
Jones-Evans, 2000), quienes establecen las fronteras del significado de spin-off 
mediante cuatro requisitos. Debe tratarse de una empresa de nueva creación, es decir, 
una spin-off surge con un status diferente al de su institución de origen, sin ser una 
extensión o subsidiaria de la misma, con una estructura propia, que puede pertenecer 
al a propia universidad o ser apoyada por la misma, con el objetivo de obtener una 
rentabilidad y beneficio. Debe ser creada además por universidades, entendiéndose, 
por tanto, que quedan fuera cualquier otro tipo de instituciones, aunque su finalidad 
sea la de investigar y obtengan resultados que se exploten a través de la creación de 
nuevas empresas, que deben conocerse como “spin-off basadas en la investigación” 
(Clarysse, Heirman & Degroof, 2000), pero no como spin-off académicas, pues no 
presentan el requisito de ser fundadas por académicos al uso (Mcqueen & Wallmark, 
1982; Smilor, Gibson & Dietrich, 1990), quienes deben tomar el rol de emprendedor 
(Weatherston, 1995). El tercer presupuesto de estos autores es que esta empresa debe 
explotar conocimiento producido por las actividades académicas, es decir, que se 
incluyen dentro de estas actividades de explotación no solo las innovaciones 
tecnológicas y las patentes (Mcqueen & Wallmark, 1982; Smilor et al., 1990; Jacob, 
Lundqvist & Hellsmark, 2003), sino el conocimiento científico y técnico acumulado 
por los investigadores durante su vida. Además de todo ello, debe darse la condición 
de que la perspectiva de explotación de la spin-off debe ser lucrativa, esto es, debe 
estar orientada a obtener un beneficio de tipo económico.  

Estas definiciones llevan a diferenciar las spin-off universitarias de cualquier otro tipo 
de organización empresarial (Vohora, Wright & lockett, 2004), pues sus 
características, origen, misión, fines y actores, son completamente distintos a los de 
otras empresas. En concreto, se pueden observar tres características diferenciales 
fundamentales, como son el hecho de pertenecer a la universidad (Rasmussen, 2006), 
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cuestión que hace que la spin-off dependa de los protocolos, fines y cultura de la 
misma, las grandes limitaciones en cuanto a disponibilidad de recursos para poner en 
marcha la empresa y en al ámbito de la orientación de mercado y experiencia comercial 
(Bathelt, Kogler & Munro, 2010) y los conflictos de intereses entre las partes, pues 
suele tratarse de una empresa formada por un elevado número de actores, con intereses 
académicos, sociales y económicos muy dispares (Mustar, Wright & Clarysse, 2008; 
McAdam & McAdam, 2008; Boardman & Ponomariov, 2009; Nosella & Grimaldi, 
2009).  

Pues bien, en este tipo de empresas se centra la presente tesis mediante compendio de 
artículos. En ella, tratamos de dar respuesta a las siguientes tres preguntas, de interés 
para las Administraciones Públicas, razón por la que este proyecto fue financiado con 
cargo al proyecto IB16007: 

- ¿Qué características presenta el académico que se transforma en emprendedor y 
funda una spin-off universitaria?  

- ¿Qué objetivos personales o grupales persigue el académico que funda una 
empresa spin-off universitaria?  

- ¿Qué factores determinan que una empresa spin-off universitaria alcance el éxito?  

Responder a estas tres preguntas permitiría a los decisores de las políticas universitarias 
y de las políticas en general, orientar sus decisiones de manera más idónea para poder 
fomentar tanto la creación de spin-off en el seno de las universidades, como la 
supervivencia de las mismas, siendo, por tanto, más eficiente la asignación de fondos a la 
universidad. Ambas cuestiones resultan de vital importancia, pues no basta con la 
fundación de empresas spin-off para que las mismas contribuyan al crecimiento 
económico y del empleo y a la resolución de otros problemas de carácter más social, sino 
que es necesaria su permanencia en el tiempo y que alcancen el éxito (Ferreti et al., 2020; 
Hossinger, Chen & Werner, 2020; Stefanelli, Boscia & Toma, 2020). Sin duda alguna, a 
las universidades se les exige, cada vez más, la rendición de cuentas sociales, es decir, 
que los fondos recibidos sean eficientes (en el sentido de inexistencia del despilfarro) y 
rentables (esto es, que mejoren la vida de la ciudadanía). Por ello, esta tesis no se basa 
únicamente en la fundación de las spin-off, sino que va un paso más allá, intentando 
responder también a la pregunta de cuáles son los determinantes que llevan a una spin-
off a dejar de ser un simple aspecto curricular y la llevan a alcanzar su verdadera misión, 
la transferencia tecnológica desde la universidad y la contribución al desarrollo de la 
región donde está implantada.  

Para responder a la pregunta sobre las características del emprendedor académico, en el 
primero de los tres artículos académicos de esta tesis se realiza un estudio acerca de las 
características personales y psicológicas del mismo mediante la técnica de regresión por 
mínimos cuadrados parciales, combinando indicadores formativos y reflectivos. Para ello, 
se ha creado un modelo que pretende analizar la intención emprendedora de acuerdo con 
un perfil de emprendedor basado en las teorías del Big Five, TPB y META. Este modelo 
creado al efecto combina las habilidades personales postuladas en el Big Five como 
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antecedentes de las habilidades emprendedoras creatividad, oportunismo y proactividad 
(que actuarán como constructo de segundo orden). Los resultados obtenidos logran 
establecer un perfil de académico emprendedor bajo la premisa de que aquellos que 
exhiban dicho perfil tienen una mayor intención de emprender, haciendo equivalente la 
intención de fundar una spin-off con el comportamiento, algo presente de manera 
continua en la literatura (Thomas, Bliemel, Shippam-Brett & Maine, 2020; Neves & 
Brito, 2020).  

Una vez que hemos formulado un perfil de emprendedor académico, pasamos a 
determinar cuáles son los objetivos que motivan, que movilizan, al académico hacia esa 
intención emprendedora (Galati, Bigliardi, Passaro, & Quinto, 2020). De nada serviría 
que un académico presente rasgos o perfiles emprendedores, si no se siente llamado hacia 
ese mundo. Es decir, además de presentar unas características compatibles con las 
actividades emprendedoras, es necesario que el académico se sienta llamado y motivado 
hacia ello, por lo que se hace necesario conocer cuáles son dichas motivaciones.  

Para responder al segundo interrogante, se presentan en el segundo artículo dos estudios, 
uno cualitativo y uno cuantitativo, cuyo objetivo es determinar cuáles con los beneficios 
buscados por el académico en la fundación de una spin-off y cuál es el orden de prelación 
o importancia de los mismos. El estudio cualitativo desentraña, de entre todas las posibles, 
cuáles son los beneficios que el académico busca cuando funda un spin-off, identificando 
seis beneficios concretos en los diferentes ámbitos posibles. Una vez establecidos cuáles 
son los beneficios motivadores que persigue el académico cuando se convierte en 
emprendedor, se ha llevado a cabo un estudio cuantitativo a través de la metodología del 
Análisis Conjunto, cuyo objetivo fue jerarquizar dichos factores en función de una serie 
de condicionantes de carácter sociodemográfico y profesional. La finalidad de estudiar la 
jerarquización según estos condicionantes perseguía comprobar si los factores 
determinantes del emprendimiento académico seguían un orden de prelación u otro en 
función de los mismos. En concreto, se intentaba estipular si los beneficios buscados 
cambiaban de orden según el nivel de desarrollo de la región donde se encontraba la 
universidad donde trabajan, el género (Di Paola, 2020), la categoría profesional, los años 
de experiencia y las diferentes áreas de investigación. 

Para finalizar, y una vez determinados el perfil del académico que mejora las intenciones 
de fundar una spin-off y los beneficios que le motivan para fundarla, se presenta un tercer 
estudio que trata de responder a la última pregunta. El último artículo analiza los 
diferentes factores del ecosistema e institucionales que influyen en la supervivencia o 
éxito de las spin-off (Pöhlmann, Helm, Mauroner & Auburger, (2020), entendiendo esta 
supervivencia o éxito como el crecimiento en ventas y empleo. Para ello, se analizan 
aquellas spin-off que llevan en el mercado 5 años o más, delimitando cuáles son los 
factores comunes a aquellas spin-off que han logrado crecer en empleo y/o ventas, 
utilizando para ello un modelo logit. Entre estos factores se han estudiado aspectos 
relacionados con las características de la universidad de la que dependen las spin-off y 
los apoyos ofrecidos por la misma, relacionados con el fundador y el equipo emprendedor, 
relacionados con el entorno o región donde se ubican y los apoyos que el gobierno 
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regional pone a disposición de las spin-off, factores relacionados con la tecnología (tales 
como el nivel de protección de la misma o la experiencia en el I+D+i) y el nivel de 
internacionalización, basándonos en Arcuri, Bocchialini y Gandolfi, (2020). Con este 
estudio, se logra identificar cuáles son las características que llevan a una spin-off al éxito, 
y cuáles son los apoyos de la universidad y de las AAPP que logran hacerla crecer, 
pudiéndose establecer una serie de recomendaciones a los gestores acerca de la utilización 
eficiente de fondos públicos.  
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Introduction 

Historically, the purposes of the university have been identified with two 
fundamental missions, teaching and research, the result of the adaptation that has 
taken place over the centuries and of the evolution necessary to accommodate the 
needs of the surrounding society as well as its economic and cultural changes.  

Teaching, or the first mission (Cohen, Florida, Randazzese, & Walsh, 1998), comes 
straight from the original paradigm of these institutions, which were conceived as 
vessels of knowledge and necessary transmitters of it. According to this vision, 
universities were nothing more than a kind of cradle and sanctuary of knowledge, 
whose priority must be to jealously guard knowledge and transmit through master 
classes the knowledge it possessed and safeguarded (Etzkowitz, 2013). This was not 
only the first mission, but was conceived as the only real mission of the university 
system from its founding as an institution in the Middle Ages through almost the 
entire nineteenth century. Its sole purpose was the transmission of that knowledge 
and the creation of the professionals necessary for social and institutional 
development. 

The second mission, that of research (Cohen et al., 1998), emerged at the end of the 
nineteenth century (Etzkowitz, 2004, 2013). It is based on the idea that in order to 
adequately transmit knowledge, it is necessary for teachers to assume the role of 
active researchers and discoverers, in order to continually increase their knowledge 
and discover and contrast different hypotheses about their areas of knowledge. This 
mission has led to the almost total specialization of academics in very specific areas 
and to an improvement in the quality of teaching (Etzkowitz, 1998). It thus 
amounted, in the words of Jaeger and Kopper (2013), to the passage from a 
university based “on the dissemination and diffusion of knowledge through higher 
education” to a university based on the “generation and accumulation of 
knowledge.” This second mission became an inexorable part of teaching and of the 
university spirit, giving rise to an expansion of the areas of knowledge and to the 
participation of the students in this new stage (Etzkowitz, 2013).  

The birth of this mission was due to two fundamental factors. The first of these 
factors was the appearance of a model of a modern university, elaborated by the 
well-known Humboldt on behalf of the King of Prussia in 1810, in response to the 
outrage of Napoleon against the University of Hall. The second was the beginning of 
the systematic and continuous intervention of the governments in the universities, 
which up until then had been totally independent and hermetic institutions for the 
citizens and the governments. By the new standard, the university no longer was to 
be merely the guardian and guarantor of knowledge and its transmission, but would 
also generate new knowledge. This generation of knowledge arose from the 
acceptance of the premise that knowledge is not something static and totally 
discovered, but that much remains hidden from human eyes and must be revealed, 
questioning everything known and creating a new knowledge of greater practical 
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application (Audretsch & Phillips, 2007). As an inevitable consequence of this, 
university professors took the reins of the universities, becoming fundamental 
protagonists of the new process (Morales Gualdrón, 2008, 2020).  

In this manner, new knowledge and a division by areas appeared, achieving greater 
specialization. A system of official titles emerged, on which labor and social 
promotion began to be based (Morales Gualdrón, 2008). This second mission was 
reflected in what seemed to have become the mark of the ideal academic, the 
publication/presentation of his research results in prominent journals and books 
and/or at congresses and conferences. Such was the case that, in the nineteenth 
century itself, Cardinal John Newman defined the ideal university as one that would 
be dedicated to finding knowledge for itself (Klofsten & Jones-Evans, 2000). This 
change meant that, from that very moment, universities began to see themselves as 
the ultimate bearers of a double mission in which the transmission of knowledge and 
research were different sides of the same coin, since both complement each other 
perfectly. The expansion of research led to an increase in the number of academic 
fields, the discovery of new knowledge, and the recovery of other lost knowledge 
(Etzkowitz, 2013). This knowledge could be applied or not; that is to say, a duality of 
knowledge was created that could achieve either a useful and pragmatic conclusion 
applicable to the problems of society or a simple “knowing just because” (Martin & 
Etzkowitz, 2000). 

 And, indeed, that was the case for decades. In the words of Ortega y Gasset, the 
mission of the university consisted of two things, “the teaching of the intellectual 
professions” and “scientific research and the preparation of future 
researchers” (Ortega y Gasset, 1930). However, this was not enough; it need to be 
conceived as a kind of institution that would respond to social problems, in the 
words of the same author.  

In this manner, insofar as universities are systems open to homeostasis, they have 
continued evolving. Indeed, as a result of the evolution of the current economy, 
based on knowledge as a system of wealth creation (Brinkley & Lee, 2006) and the 
recent development of new mechanisms and technologies and of the social, 
economic, and political changes of the last several decades, the university has had to 
undergo a series of profound transformations. The new trends have come with the 
objective of being able to play the predominant role assigned to it in this new era, 
tending to adapt its mission, its aims, its goals, its infrastructures, and even its 
institutional and individual culture to the new socioeconomic paradigm.  

One of the most prominent changes in this sense has been the requirement that the 
university, especially the university financed with public resources, obtain results 
that clearly and indisputably contribute to the economic development of the society 
of which it is a part, the society that finances it with resources from its populace. 
Obtaining such positive results is what is known as technology transfer. This 
requirement of technology transfer of research by public institutions and by society 
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in general has led to the emergence of what is already known as the third mission 
(Cohen, Florida, Randazzese, & Walsh, 1998; Schnurbus & Edvardsson, 2020; 
Feola, Parente, & Cucino, 2020).  

The third mission arose from a “second academic revolution” (Etzkowitz, Webster, 
Gebhardt, & Terra, 2000) that took place in the 1980s in the United States 
(Etzkowitz, 2004), where it has achieved notorious success (O’Shea, Allen, 
Chevalier, & Roche, 2005). This phenomenon was subsequently transmitted to 
Europe, although with a lower level of development, so it can be said that in the case 
of the old continent it is still in a childhood phase, with some rare exceptions of 
entrepreneurial universities of the 1970s (Stankiewicz, 1986). Although the general 
development of this new paradigm became palpable in the 1980s, it can be affirmed 
that it was the result of the efforts of public and private institutions to join forces 
since World War II, driven by the experiences of that conflict and due to the obvious 
positive consequences of such collaboration (Mowery & Ziedonis, 2002), and 
promoted by the creation of a specific regulation for the development of this 
phenomenon known as the Bayh-Dole Law (Mowery, Nelson, Sampat, & Ziedonis, 
2001; Mowery & Ziedonis, 2002; Mowery, Sampat, & Ziedonis, 2002; Sampat, 
Mowery, & Ziedonis, 2003; Shane, 2004; Kenney & Patton, 2009; Grimaldi, 
Kenney, Siegel, & Wright, 2011; Tseng & Raudensky, 2014; Hayter & Rooksby, 
2016).  

An inestimable factor helping the development and success of this new mission has 
been the close open collaboration between universities and governments, which 
wanted and sought to obtain a return on the resources allocated to universities 
achieved through the financing and creation of a legal regulatory framework that 
would allow for the sale of academic findings, as well as by financing research and 
business projects, either through equity participation or through the creation of 
infrastructures and systems of transfer. This transfer has been propelled to a large 
extent in Europe by the universities’ need for financing, as they have seen the public 
amounts received reduced year after year, especially as a result of cuts in public 
budgets that occurred with the onset of the economic and financial crisis of 2008 and 
after, which in countries like Spain have been even deeper in terms of 
investment/GDP.  

This whole process has given rise to what has been called the “entrepreneurial 
university,” referring to the institution (Smilor, Dietrich, & Gibson, 1993; Etzkowitz, 
2004; Lerner, 2004; O’Shea, Allen, Morse, O’Gorman, & Roche, 2007; Etzkowitz, 
2013; Hayter, 2013; Urbano & Guerrero, 2013; Kalar & Antoncic, 2015; McClure, 
2016; Bienkowska, Klofsten & Rasmussen, 2016), or “academic entrepreneur,” 
referring to the individual scientist (Korpysa, 2014). This new institution, in addition 
to teaching and researching, must contribute to the socioeconomic development of 
the region in which it is located (Bolzani, Rasmussen & Fini, 2020; Vekic et al., 
2020), be more dynamic, present a large capacity for adaptation and high levels of 
creativity, be able to respond to social needs, and show a broad collaboration and 
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permeability of its findings (Adams, 1993; Roberts & Malone, 1996; Etzkowitz, 
1998; Klofsten & Jones-Evans, 2000; Etzkowitz et al., 2000; Etzkowitz, 2004; 
O’Shea et al., 2007; Bienkowska & Klofsten, 2012; Etzkowitz, 2013; 
Lautenschläger, Haase, & Kratzer, 2014; Bienkowska, Etzkowitz, & Klofsten, 2015).  

We could deduce, therefore, that the third mission consists of the creation, testing, 
application, and exploitation of the knowledge generated, as well as the skills 
acquired, by the university’s staff throughout their professional life. Undoubtedly, 
the new knowledge-based economic model and the new university-company-
government relationships, better known as the Triple Helix (Etzkowitz et al., 2000), 
has led to the emergence of a continuous search for the valorization of empirical 
research by academics and to the exploration of different alternatives to make this 
transfer effective. There can be many ways by which universities contribute with 
their technology transfer to socioeconomic improvement; according to Vinig and 
Lips (2015), there are as many as 10 different paths, with licenses being the one most 
often chosen among scientists. One of these 10 paths, the most profitable and the one 
with the widest participation, is the creation of academic companies arising from 
university inventions or discoveries, known as university spin-offs (USOs). Of 
course, the development of these companies has been uneven from one area to 
another, with prototypes of regions of success of this new academic entrepreneurial 
culture such as the well-known Route 128 of MIT and Silicon Valley of Stanford 
University (Brett, Gibson, & Smilor, 1991; Roberts, 1991), cases that have led to an 
increase in the visibility of this phenomenon (Hayter, 2013) and a greater acceptance 
of it by all parties involved.  

It can thus be affirmed that the university has evolved in its system of conservation, 
creation, and use of knowledge towards what could be called the triad of knowledge 
or science, in such a way that the new fields and new knowledge must be 
conservable and communicable, innovative or explanatory, and practical or useful.   
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Figure 1: Evolution of the missions of the university throughout history 

Source: Own elaboration based on Martin & Etzkowitz (2000) and Etzkowitz, 
Webster, Gebhardt, & Terra (2000) 
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and business models” (Sundqvist, Kyläheiko, Kuivalainen, & Cadogan, 2012, p. 
204). Others focus on the creative activity of new concepts and activities (Shockley 
& Frank, 2011) or on adaptation to changes (Jones & Wadhwani, 2006). With this 
concept, it is clear that the academic culture fully accepts the role of its scientists as 
entrepreneurs, although problems arise when the term of economic benefit is 
incorporated as payment for this innovation (Braunerhjelm, Acs, Audretsch, & 
Carlsson., 2010; Galindo & Méndez-Picazo, 2013) and the publicity or privacy of 
knowledge (Hannibal, 2017). 

One of these alternatives, as mentioned above, involves the creation by academics of 
companies, technologically or nontechnologically based, known as academic spin-
offs.. 

This process of spin-off creation has its own idiosyncrasies and has been studied 
from different points of view. The specificity of its creators is worth noting: they are 
not ordinary businessmen, but rather academics turned into businessmen due to their 
findings. Their vocation is not business, and there is even a certain hostility in their 
profession for the use of science as a means of obtaining wealth and a widespread 
antipathy toward the private use of knowledge (Jain, George, & Malatrich, 2009; 
Hannibal, 2017). Their skills and aptitudes in management are usually quite scant 
(Lockett, Wright, & Franklin, 2003; Niosi, 2006; van Geenhuizen & Soetanto, 2009). 

As noted, the phenomenon of business creation within the university or spin-off is 
relatively recent: its emergence as a key factor in the mission of universities has 
developed in the last three decades. In the United States, this process came earlier 
and with better results, giving rise to what could be called poles of innovation and 
attraction (Debackere & Veugelers, 2005), since a large number of companies have 
accumulated over decades in very concrete zones in pioneering sectors for the 
universities of reference. Clear examples of this fact are the cases of Route 128 and 
Silicon Valley (Brett et al., 1991; Roberts, 1991), paradigms of this phenomenon for 
the Massachusetts Institute of Technology and Stanford University academic centers 
(Etzkowitz, 2013), respectively. In this way, large differences have been created in 
the founding and accomplishments of spin-offs between a pioneering United States 
of America and a slow-moving Europe (Rasmussen & Wright, 2015).  

In Europe, despite having a later development and less depth, some educational and 
socioeconomic reforms such as the Bologna Plan and the regulation of the use of 
these companies have achieved results, with some universities proving more 
successful than others (Etzkowitz, 1998; Ribeiro Soriano & Peris Bonet, 2009; 
Mustar & Wright, 2010). These reforms, though coming late, can give a definitive 
boost toward Europe’s becoming the knowledge society that it aspires to be with the 
European strategy and toward achieving a convergence between countries on this 
issue (O’Shea, 2008; Calcagnini & Favaretto, 2016). For years governments showed 
indifference and even opposition to this phenomenon (Stankiewicz, 1986; Mustar, 
1997; Mustar, Wright, & Clarysse, 2008), but in recent times that has generally been 
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overcome, as shown by the growing interest and adaptation of political and 
university policies and strategies in this direction (Doutriaux, 1992; Shane, 2004; 
Lerner, 2004; Wright, Hmieleski, Siegel, & Ensley, 2007; Pattnaik & Pandey, 2016).  

Despite the importance of this new economic paradigm of academia (Etzkowitz et 
al., 2000; Etzkowitz, 2013), the three decades of development that it spans, and its 
positive economic impact in the regions where it has been developed (Adams, 1993; 
Roberts & Malone, 1996; Etzkowitz, 1998; Klofsten & Jones-Evans, 2000; 
Etzkowitz et al., 2000; Casanova, 2004; Etzkowitz, 2004; O’Shea et al., 2007; 
Bienkowska & Klofsten, 2012; Etzkowitz, 2013; Lautenschläger et al., 2014; 
Bienkowska et al., 2015; Sciarelli, Landi, Turriziani, & Tani, 2020), there are still 
large gaps in the literature, due to both lack of research and lack of agreement on the 
part of the academics who are dedicated to this field, as well as an underuse of this 
model as a system of transfer (Lockett et al., 2003; Harrison & Leitch, 2010; Muscio, 
Quaglione, & Ramaccioti, 2016).  

One of the main gaps is the lack of a clear definition, as postulated by Pirnay (1998), 
since the term spin-off has been used for both the process of creating a company to 
obtain economic benefit from scientific findings and the company resulting from 
such a process. In addition, there is enormous heterogeneity among these companies, 
and their limits can vary significantly (Pirnay, Surlemont, & Nlemvo, 2003), even in 
the diversity of entrepreneurs and activities (Ucbasaran, Westhead, & Wright, 2001), 
as reported by Mustar (2000). However, and following Pirnay et al. (2003), 
university spin-offs can be identified through three key factors or characteristics that, 
in addition to differentiating them from other types of companies or business start-
ups, make them unique.  

The first condition that these authors speak of is that the creation of a USO takes 
place in an academic institution, which is usually called a “parent organization” 
(Heirman & Clarysse, 2004), in this case a university, which may be public or 
private. It should be noted that in the case under study, not only is the purpose of the 
institution far removed from the creation of companies, but also, in many cases, a 
certain reluctance to a monetarist model is shown, which makes such creation of 
companies that are dependent on the alma mater even more rare.  

The second criterion is that it is developed by one or more of the parent 
organization’s members, whatever their status or function in the organization. This 
second criterion implies that, from Pirnay’s perspective, both companies created by 
teaching and research staff and those created by students are considered spin-offs. 
This is still quite astonishing, since this category would include hundreds of 
companies created by university students, where the institution has had nothing to do 
with the venture and obtains nothing from it. That the company’s creators continue to 
belong to the institution has not been established as a condition; the company may 
have been created many years after their departure from it.  
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The third characteristic raised is the abandonment by the creators of the company of 
the original organization, that is, that no company created within the university in 
which academics continue to be part of the staff could be considered a spin-off. 
According to these three conditions, it can be stated that for Pirnay et al. (2003), 
spin-offs are defined as “new firms created to exploit commercially some knowledge, 
technology or research results developed within a university.”  

The definition mentioned above is in line with that offered by Klofsten & Jones-
Evans (2000), who establish the boundaries of the meaning of spin-off through four 
requisites. It must be a newly created company; that is to say, a spin-off arises with a 
different status from that of its original institution, rather than being an extension or 
subsidiary of it. It has its own structure, which may belong to the university itself or 
be supported by it, with the aim of obtaining profitability and profit. It must also be 
created by a university, understanding, therefore, that all other types of institutions 
are excluded even if their purpose is to conduct research and obtain results that are 
exploited through the creation of new companies. Such companies can be called 
“research-based spin-offs” (Clarysse, Heirman, & Degroof, 2000), but not academic 
spin-offs, since they do not meet the requirement of being founded by ordinary 
academics (Mcqueen & Wallmark, 1982; Smilor, Gibson, & Dietrich, 1990) who 
must take the role of entrepreneur (Weatherston, 1995). The third assumption of 
these authors is that this company must exploit knowledge produced by academic 
activities; that is, not only the technological innovations and patents are included 
within these exploitation activities (Mcqueen & Wallmark, 1982; Smilor et al., 1990; 
Jacob, Lundqvist, & Hellsmark, 2003), but also the scientific and technical 
knowledge accumulated by researchers during their lifetime. In addition to all this, 
the condition must be met that the prospect of exploitation of the spin-off must be 
lucrative, that is, it must be aimed at obtaining an economic benefit.  

These definitions distinguish university spin-offs from all other types of business 
organization (Vohora, Wright, & Lockett, 2004), since their characteristics, origin, 
mission, goals, and actors are completely different from those of other companies. 
Specifically, three fundamental, distinctive characteristics can be observed: the fact 
of belonging to the university (Rasmussen, 2006), which makes the spin-off 
dependent on the university’s protocols, purposes, and culture; the great limitations 
of availability of resources to start the company and of market orientation and 
commercial experience to sustain it (Bathelt, Kogler, & Munro, 2010); and the 
conflicts of interest between the parties, since the company is likely to be formed by 
a large number of actors with very disparate academic, social, and economic interests 
(Mustar, Wright, & Clarysse, 2008; McAdam & McAdam, 2008; Boardman & 
Ponomariov, 2009; Nosella & Grimaldi, 2009).  

With all that in mind, this thesis focuses on this type of company through a 
compendium of articles. In it, we try to answer the following three questions: 
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- What characteristics does the academic who becomes an entrepreneur and founds 
a university spin-off tend to possess?  

- What personal or group goals does the academic who founds a university spin-off 
company pursue?  

- What factors determine a successful university spin-off company?  

Answering these three questions would allow decision-makers of university policies and 
general public policies to be guided in their decisions in a more suitable way for 
promoting both the creation and the survival of spin-offs within universities, making the 
allocation of funds to the university more efficient. Both issues hold vital importance, 
since the founding of spin-off companies is not enough for them to contribute to 
economic and employment growth and to the resolution of other problems of a more 
social nature, but rather, they must endure over time and achieve success (Ferretti et al., 
2020; Hossinger, Chen, & Werner, 2020; Stefanelli, Boscia, & Toma, 2020). 
Undoubtedly, universities are increasingly required to be socially accountable, that is, to 
show that the funds they receive are being used efficiently (in terms of absence of 
waste) and fruitfully (to improve the lives of citizens). For this reason, this thesis is not 
solely about the founding of spin-offs, but goes one step further, also trying to answer 
the question of what are the determinants that lead a spin-off to go beyond being a mere 
component of the curriculum and achieve its true mission, technology transfer from the 
university and a contribution to the development of the region where it is located.  

To answer the question about the characteristics of the academic entrepreneur, in the 
first of the three academic articles of this thesis, a study is carried out to discern the 
personal and psychological characteristics of the entrepreneur using the partial least 
squares regression technique, combining indicators related to training and mindset. To 
this end, a model has been created that aims to analyze entrepreneurial intention 
according to an entrepreneur profile based on the theories of the Big Five, TPB, and 
META. This model combines the personal skills postulated in the Big Five as 
antecedents of entrepreneurial skills, creativity, opportunism, and proactivity (which 
will act as a second-order construct). The results obtained manage to establish an 
entrepreneurial academic profile under the premise that those who exhibit this profile 
have a greater intention to start a business, making the intention to found a spin-off 
equivalent to the action itself, something continuously present in the literature (Thomas, 
Bliemel, Shippam-Brett, & Maine, 2020; Neves & Brito, 2020).  

After formulating a profile of the academic entrepreneur, we proceed to determine what 
are the objectives that motivate, that mobilize, the academic towards that 
entrepreneurial intention (Galati, Bigliardi, Passaro, & Quinto, 2020). It would be 
useless for an academic to present entrepreneurial traits or fit an entrepreneurial profile, 
if the academic does not feel called toward that world. That is, in addition to presenting 
characteristics compatible with entrepreneurial activities, it is necessary for the 
academic to feel called and motivated towards it, so it is necessary to know what these 
motivations are.  
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To answer the second question, two studies are presented in the second article, one 
qualitative and one quantitative, with the objective of determining what are the benefits 
sought by the academic in the founding of a spin-off and what is their order of priority 
or importance. The qualitative study ferrets out, from among all the possibilities, what 
are the benefits that the academic seeks when founding a spin-off, identifying six 
specific benefits in the different possible areas. After establishing what these motivating 
benefits are that the academic pursues in becoming an entrepreneur, a quantitative study 
was carried out through the joint analysis methodology, the objective of which was to 
rank these factors based on a series of sociodemographic and professional conditions of 
character. The purpose of studying the hierarchy according to these conditions was to 
find out whether the determining factors of academic entrepreneurship followed one 
order of priority or another as affected by these conditions. Specifically, an attempt was 
made to stipulate whether the benefits sought changed order according to the level of 
development of the region where the academic’s university was located, the academic’s 
gender (Di Paola, 2020), professional category, years of experience, and field of 
research. 

Finally, once the profile of the academic who carries through on the intentions of 
founding a spin-off and the benefits that motivate the academic to found a spin-off have 
been determined, a third study is presented that tries to answer the last question. The last 
article analyzes the different factors of the ecosystem and of the institution that affect 
the survival or success of spin-offs (Pöhlmann, Helm, Mauroner, & Auburger, 2020), 
with such survival or success understood as growth in sales and employment. To this 
end, those spin-offs that have been in the market for five years or more are analyzed, 
delimiting the factors common to those spin-offs that have managed to grow in 
employment and/or sales, using a logit model. Study has been made of aspects related to 
the characteristics of the university on which the spin-offs depend and the support 
offered by it, the founder and the entrepreneurial team, the environment or region where 
the spin-off is located and the support that the regional government makes available to 
the spin-off, and the technology (such as its level of protection or experience in R + D + 
i) and the level of internationalization, drawing upon Arcuri, Bocchialini, and Gandolfi 
(2020). With this study, it is possible to identify what are the characteristics that lead to 
a successful spin-off and what kinds of support from the university and public 
administrations will manage to make it grow, thus establishing a set of 
recommendations to managers about the efficient use of public funds.  

 

 

References 

Adams, J. E. (1993). University spin-off companies: Economic development, faculty 
entrepreneurs, and technology transfer. Southern Economic Journal, 60(2), 505-
507. 

30



Arcuri, M. C., Bocchialini, E., & Gandolfi, G. (2020). From local academic spin-off to 
international firm: The case of VisLab. International Business Research, 13(6), 
100-114. https://doi.org/10.5539/ibr.v13n6p100.  

Audretsch, D. B., & Phillips, R. J. (2007). Entrepreneurship, state economic 
development policy, and the entrepreneurial university. State Economic 
Development Policy, and the Entrepreneurial University (April 2007). 

Bathelt, H., Kogler, D. F., & Munro, A. K. (2010). A knowledge-based typology of 
university spin-offs in the context of regional economic development. 
Technovation, 30(9-10), 519-532. 
https://doi.org/10.1016/j.technovation.2010.04.003. 

Bienkowska, D., Etzkowitz, H., & Klofsten, M. (2015). The permeable university–a 
study of PhD student mobility and academic entrepreneurship intentions. 
In Sustainable Development in Organizations. Edward Elgar Publishing. 

Bienkowska, D., & Klofsten, M. (2012). Creating entrepreneurial networks: Academic 
entrepreneurship, mobility and collaboration during PhD education. Higher 
Education, 64(2), 207-222. https://doi.org/10.1007/s10734-011-9488-x  

Bienkowska, D., Klofsten, M., & Rasmussen, E. (2016). PhD students in the 
entrepreneurial university—Perceived  support for academic entrepreneurship. European 
Journal of Education, 51(1), 56-72. https://doi.org/10.1111/ejed.12160. 

Boardman, P. C., & Ponomariov, B. L. (2009). University researchers working with 
private companies. Technovation, 29(2), 142-153. 
https://doi.org/10.1016/j.technovation.2008.03.008. 

Bolzani, D., Rasmussen, E., & Fini, R. (2020). Spin‐offs' linkages to their parent 
universities over time: The performance implications of equity, geographical 
proximity, and technological ties. Strategic Entrepreneurship Journal. 
https://doi.org/10.1002/sej.1359  

Braunerhjelm, P., Acs, Z. J., Audretsch, D. B., & Carlsson, B. (2010). The missing link: 
Knowledge diffusion and entrepreneurship in endogenous growth. Small Business 
Economics, 34(2), 105-125. https://doi.org/10.1007/s11187-009-9235-1. 

Brett, A. M., Gibson, D. V., & Smilor, R. W. (1991). University spin-off companies: 
Economic development, faculty entrepreneurs, and technology transfer. Rowman 
& Littlefield Publishers, Inc. 

Brinkley, I., & Lee, N. (2006). The knowledge economy in Europe. The Work 
Foundation, London. 

Calcagnini, G., & Favaretto, I. (2016). Models of university technology transfer: 
Analyses and policies. Journal of Technology Transfer, 41(4), 655-660. 
https://doi.org/10.1007/s10961-015-9427-6. 

31

https://doi.org/10.5539/ibr.v13n6p100
https://doi.org/10.1016/j.technovation.2010.04.003
https://doi.org/10.1111/ejed.12160
https://doi.org/10.1016/j.technovation.2008.03.008
https://doi.org/10.1002/sej.1359


Clarysse, B., Heirman, A., & Degroof, J. J. (2000). An institutional and resource based 
explanation of growth patterns of research based spin-offs in Europe. In Frontiers 
of Entrepreneurship Research 2000. Babson Center for Entrepreneurial Studies. 

Cohen, W. M., Florida, R., Randazzese, L., & Walsh, J. (1998). Industry and the 
academy: Uneasy partners in the cause of technological advance. Challenges to 
Research Universities, 171(200), 59.  

Debackere, K., & Veugelers, R. (2005). The role of academic technology transfer 
organizations in improving industry science links. Research Policy, 34(3), 321-342. 
doi:10.1016/j.respol.2004.12.003. 

Di Paola, N. (2020). Pathways to academic entrepreneurship: the determinants of female 
scholars’ entrepreneurial intentions. Journal of Technology Transfer, 1-25. 

Doutriaux, J. (1992). Interaction entre l’environnement universitaire et les premières 
années des entreprises essaimantes canadiennes. Revue Internationale PME: 
Économie Et Gestion De La Petite Et Moyenne Entreprise, 5(2), 7-39.  

Etzkowitz, H. (1998). The norms of entrepreneurial science: Cognitive effects of the 
new university-industry linkages. Research Policy, 27(8), 823-833. 
doi:10.1016/S0048-7333(98)00093-6. 

Etzkowitz, H. (2004). The evolution of the entrepreneurial university. International 
Journal of Technology and Globalisation, 1(1), 64-77.  

Etzkowitz, H. (2013). Anatomy of the entrepreneurial university. Social Science 
Information Sur Les Sciences Sociales, 52(3), 486-511. 
doi:10.1177/0539018413485832. 

Etzkowitz, H., Webster, A., Gebhardt, C., & Terra, B. (2000). The future of the 
university and the university of the future: Evolution of ivory tower to 
entrepreneurial paradigm. Research Policy, 29(2), 313-330. doi:10.1016/S0048-
7333(99)00069-4. 

Feola, R., Parente, R., & Cucino, V. (2020). The entrepreneurial university: How to 
Develop the Entrepreneurial Orientation of Academia. Journal of the Knowledge 
Economy, 1-22. 

Ferretti, M., Ferri, S., Fiorentino, R., Parmentola, A., & Sapio, A. (2020). What drives 
the growth of academic spin-offs? Matching academics, universities, and non-
research organizations. International Entrepreneurship and Management 
Journal, 16(1), 137-163. 

Galati, F., Bigliardi, B., Passaro, R., & Quinto, I. (2020). Why do academics become 
entrepreneurs? How do their motivations evolve? Results from an empirical 
study. International Journal of Entrepreneurial Behavior & Research. 

Galindo, M., & Méndez-Picazo, M. (2013). Innovation, entrepreneurship and economic 
growth. Management Decision, 51(3), 501-514. 

32



Grimaldi, R., Kenney, M., Siegel, D. S., & Wright, M. (2011). 30 years after Bayh-
Dole: Reassessing academic entrepreneurship. Research Policy, 40(8), 1045-1057. 
doi:10.1016/j.respol.2011.04.005. 

Hannibal, M. (2017). Enacted identities in the university spin-off process—Bridging an 
imaginative gap. Journal of International Entrepreneurship, 15(3), 239-265. 

Harrison, R. T., & Leitch, C. (2010). Voodoo institution or entrepreneurial university? 
Spin-off companies, the entrepreneurial system and regional development in the 
UK. Regional Studies, 44(9), 1241-1262. doi:10.1080/00343400903167912. 

Hayter, C. S. (2013). Harnessing university entrepreneurship for economic growth: 
Factors of success among university spin-offs. Economic Development Quarterly, 
27(1), 18-28. doi:10.1177/0891242412471845.  

Hayter, C. S., & Rooksby, J. H. (2016). A legal perspective on university technology 
transfer. Journal of Technology Transfer, 41(2), 270-289. doi:10.1007/s10961-015-
9436-5. 

Heirman, A., & Clarysse, B. (2004). How and why do research-based start-ups differ at 
founding? A resource-based configurational perspective. Journal of Technology 
Transfer, 29(3-4), 247-268.  

Hossinger, S. M., Chen, X., & Werner, A. (2020). Drivers, barriers and success factors 
of academic spin-offs: A systematic literature review. Management Review 
Quarterly, 70(1), 97-134. 

Jacob, M., Lundqvist, M., & Hellsmark, H. (2003). Entrepreneurial transformations in 
the swedish university system: The case of chalmers university of technology. 
Research Policy, 32(9), 1555-1568. doi:10.1016/S0048-7333(03)00024-6 

Jaeger, A., & Kopper, J. (2013). Measuring the regional “Third-mission-potential” of 
different types of HEIs. 53rd Congress of the European Regional Science 
Association: “Regional Integration: Europe, the Mediterranean and the World 
Economy,” 27-31 August 2013, Palermo, Italy. 

Jain, S., George, G., & Maltarich, M. (2009). Academics or entrepreneurs? 
Investigating role identity modification of university scientists involved in 
commercialization activity. Research Policy, 38(6), 922-935. 
doi:10.1016/j.respol.2009.02.007. 

Jones, G., & Wadhwani, R. D. (2006). SchumPeter’s plea: Rediscovering history and 
relevance in the study of entrepreneurship. Division of Research, Harvard Business 
School. 

Kalar, B., & Antoncic, B. (2015). The entrepreneurial university, academic activities 
and technology and knowledge transfer in four European countries. Technovation, 
36-37, 1-11. doi:10.1016/j.technovation.2014.11.002. 

33



Kenney, M., & Patton, D. (2009). Reconsidering the Bayh-Dole Act and the current 
university invention ownership model. Research Policy, 38(9), 1407-1422. 
doi:10.1016/j.respol.2009.07.007. 

Klofsten, M., & Jones-Evans, D. (2000). Comparing academic entrepreneurship in 
Europe—The case of Sweden and Ireland. Small Business Economics, 14(4), 299-
309. doi:10.1023/A:1008184601282. 

Korpysa, J. (2014). Schumpeterian entrepreneurship in academic spin off companies in 
Poland. Transformations in Business & Economics, 13(3), 148-160. 

Lautenschläger, A., Haase, H., & Kratzer, J. (2014). Contingency factors on university 
spin-off formation: An empirical study in Germany. Journal of Entrepreneurship 
and Public Policy, 3(1), 160-176.  

Lerner, J. (2004). The university and the start-up: Lessons from the past two decades. 
Journal of Technology Transfer, 30(1-2), 49-56. 

Lockett, A., Wright, M., & Franklin, S. (2003). Technology transfer and universities’ 
spin-out strategies. Small Business Economics, 20(2), 185-200. 
doi:10.1023/A:1022220216972. 

Martin, B., & Etzkowitz, H. (2000). The origin and evolution of the university species. 
Organisation of Mode, Science and Technology Policy Research, Paper Nº 59. 

McAdam, M., & McAdam, R. (2008). High tech start-ups in university science park 
incubators: The relationship between the start-up’s lifecycle progression and use of 
the incubator’s resources. Technovation, 28(5), 277-290. 
doi:10.1016/j.technovation.2007.07.012 

McClure, K. R. (2016). Building the innovative and entrepreneurial university: An 
institutional case study of administrative academic capitalism. Journal of Higher 
Education, 87(4), 516-543.  

Mcqueen, D., & Wallmark, J. (1982). Spin-off companies from chalmers-university-of-
technology. Technovation, 1(4), 305-315. doi:10.1016/0166-4972(82)90010-4 

Morales Gualdrón, S. T. (2008). El emprendedor académico y la decisión de crear spin-
off: Un análisis del caso español. Universitat de Valencia. 

Morales-Gualdrón, S. T. (2020). A look at the evolution of the academic spin-offs 
creation in Iberoamerican countries: The cases of Spain and Colombia. TEC 
Empresarial, 14(2), 32-46. 

Mowery, D. C., Nelson, R. R., Sampat, B. N., & Ziedonis, A. A. (2001). The growth of 
patenting and licensing by US universities: An assessment of the effects of the 
bayh-dole act of 1980. Research Policy, 30(1), 99-119. doi:10.1016/S0048-
7333(99)00100-6. 

34



Mowery, D. C., Sampat, B. N., & Ziedonis, A. A. (2002). Learning to patent: 
Institutional experience, learning, and the characteristics of US university patents 
after the Bayh-Dole Act, 1981-1992. Management Science, 48(1), 73-89. 
doi:10.1287/mnsc.48.1.73.14278. 

Mowery, D. C., & Ziedonis, A. A. (2002). Academic patent quality and quantity before 
and after the Bayh-Dole Act in the United States. Research Policy, 31(3), 399-418. 
doi:10.1016/S0048-7333(01)00116-0. 

Muscio, A., Quaglione, D., & Ramaciotti, L. (2016). The effects of university rules on 
spinoff creation: The case of academia in Italy. Research Policy, 45(7), 1386-1396. 
doi:10.1016/j.respol.2016.04.011. 

Mustar, P. (1997). How french academics create hi-tech companies: The conditions for 
success or failure. Science and Public Policy, 24(1), 37-43. 

Mustar, P., & Wright, M. (2010). Convergence or path dependency in policies to foster 
the creation of university spin-off firms? A comparison of France and the United 
Kingdom. Journal of Technology Transfer, 35(1), 42-65. doi:10.1007/s10961-009-
9113-7. 

Mustar, P., Wright, M., & Clarysse, B. (2008). University spin-off firms: Lessons from 
ten years of experience in Europe. Science and Public Policy, 35(2), 67-80.  

Neves, S., & Brito, C. (2020). Academic entrepreneurship intentions: A systematic 
literature review. Journal of Management Development. 

Niosi, J. (2006). Success factors in Canadian academic spin-offs. Journal of Technology 
Transfer, 31(4), 451-457.  

Nosella, A., & Grimaldi, R. (2009). University-level mechanisms supporting the 
creation of new companies: An analysis of italian academic spin-offs. Technology 
Analysis & Strategic Management, 21(6), 679-698. 
doi:10.1080/09537320903052657. 

Ortega y Gasset, J. (1930). Misión de la universidad. Revista de Occidente.
.

O’Shea, R. P, Allen, T. J., Morse, O’Gorman, C. O. & Roche, F. (2007). Delineating the 
anatomy of an entrepreneurial university: The Massachusetts Institute of 
Technology experience. R&D Management, 37(1), 1-16.  

O’Shea, C. A. (2008). Determinants and consequences of university spinoff activity: A 
conceptual framework. Journal of Technology Transfer, 33(6), 653-666. 
doi:10.1007/s10961-007-9060-0. 

O’Shea, R. P., Allen, T. J., Chevalier, A., & Roche, F. (2005). Entrepreneurial 
orientation, technology transfer and spinoff performance of US universities. 
Research Policy, 34(7), 994-1009. doi:10.1016/j.respol.2005.05.011. 

35



Pattnaik, P. N., & Pandey, S. C. (2016). Revisiting university spinoffs: Conceptual 
advancements and theoretical underpinnings. International Journal of Innovation 
and Technology Management, 13(1), 1650005. doi:10.1142/S021987701650005X. 

Pirnay, F. (1998). What are we talking about when we talk about spin-off? A review of 
the literature. 4ème Colloque International Francophone Sur La PME, Metz Nancy, 
22-24.  

Pirnay, F., Surlemont, B., & Nlemvo, F. (2003). Toward a typology of university spin-
offs. Small Business Economics, 21(4), 355-369. doi:10.1023/A:1026167105153. 

Pöhlmann, K., Helm, R., Mauroner, O., & Auburger, J. (2020). Corporate spin-offs’ 
success factors: Management lessons from a comparative empirical analysis with 
research-based spin-offs. Review of Managerial Science, 1-30. 

Rasmussen, E. (2006). Spin-off venture creation in a university context—An 
entrepreneurial process view. Bodo Graduate School of Business, 1-29.  

Rasmussen, E., & Wright, M. (2015). How can universities facilitate academic spin-
offs? an entrepreneurial competency perspective. Journal of Technology Transfer, 
40(5), 782-799. doi:10.1007/s10961-014-9386-3. 

Ribeiro Soriano, D., & Peris Bonet, F. (2009). Academic entrepreneurship in Europe. 
Academy of Management Learning & Education, 8(3), 458-460. 

Roberts, E. B. (1991). Entrepreneurs in high technology: Lessons from MIT and 
beyond. Oxford University Press. 

Roberts, E. B., & Malone, D. E. (1996). Policies and structures for spinning off new 
companies from research and development organizations. R & D Management, 
26(1), 17-48. doi:10.1111/j.1467-9310.1996.tb00927.x. 

Sampat, B. N., Mowery, D. C., & Ziedonis, A. A. (2003). Changes in university patent 
quality after the Bayh-Dole Act: A re-examination. International Journal of 
Industrial Organization, 21(9), 1371-1390. doi:10.1016/S0167-7187(03)00087-0. 

Schnurbus, V., & Edvardsson, I. R. (2020). The third mission among Nordic 
universities: A systematic literature review. Scandinavian Journal of Educational 
Research, 1-23. 

Sciarelli, M., Landi, G. C., Turriziani, L., & Tani, M. (2020). Academic 
entrepreneurship: Founding and governance determinants in university spin-off 
ventures. Journal of Technology Transfer, 1-25. 

Shane, S. A. (2004). Academic entrepreneurship: University spinoffs and wealth 
creation. Edward Elgar Publishing. 

Shockley, G. E., & Frank, P. M. (2011). Schumpeter, Kirzner, and the field of social 
entrepreneurship. Journal of Social Entrepreneurship, 2(1), 6-26. 

36



Smilor, R. W., Dietrich, G. B., & Gibson, D. V. (1993). The entrepreneurial 
university—The role of higher-education in the United-States in technology 
commercialization and economic-development. International Social Science 
Journal, 45(1), 1-11.  

Smilor, R. W., Gibson, D. V., & Dietrich, G. B. (1990). University spin-out 
companies—Technology start-ups from university-of-Texas-at-Austin. Journal of 
Business Venturing, 5(1), 63-76. doi:10.1016/0883-9026(90)90027-Q. 

Stankiewicz, R. (1986). Academics and entrepreneurs: Developing university-industry 
relations. Burns & Oates. 

Stefanelli, V., Boscia, V., & Toma, P. (2020). Does knowledge translation drive spin-
offs away from the “valley of death”? A nonparametric analysis to support a 
banking perspective. Management Decision. 

Sundqvist, S., Kyläheiko, K., Kuivalainen, O., & Cadogan, J. W. (2012). Kirznerian and 
Schumpeterian entrepreneurial-oriented behavior in turbulent export markets. 
International Marketing Review, 29(2), 203-219.  

Thomas, V. J., Bliemel, M., Shippam-Brett, C., & Maine, E. (2020). Endowing 
university spin-offs pre-formation: Entrepreneurial capabilities for scientist-
entrepreneurs. Technovation, 102153. 

Tseng, A. A., & Raudensky, M. (2014). Assessments of technology transfer activities of 
US universities and associated impact of Bayh-Dole Act. Scientometrics, 101(3), 
1851-1869. doi:10.1007/s11192-014-1404-6. 

Ucbasaran, D., Westhead, P., & Wright, M. (2001). The focus of entrepreneurial 
research: Contextual and process issues. Entrepreneurship Theory and Practice, 
25(4), 57-80.  

Urbano, D., & Guerrero, M. (2013). Entrepreneurial universities: Socioeconomic 
impacts of academic entrepreneurship in a European region. Economic 
Development Quarterly, 27(1), 40-55. doi:10.1177/0891242412471973. 

Van Geenhuizen, M., & Soetanto, D. P. (2009). Academic spin-offs at different ages: A 
case study in search of key obstacles to growth. Technovation, 29(10), 671-681. 
doi:10.1016/j.technovation.2009.05.009 

Vekic, A., Djakovic, V., Borocki, J., Sroka, W., Popp, J., & Olàh, J. (2020). The 
importance of academic new ventures for sustainable regional 
development. Amfiteatru Economic, 22(54), 533-550. 

Vinig, T., & Lips, D. (2015). Measuring the performance of university technology 
transfer using meta data approach: The case of Dutch universities. Journal of 
Technology Transfer, 40(6), 1034-1049. doi:10.1007/s10961-014-9389-0. 

37



Vohora, A., Wright, M., & Lockett, A. (2004). Critical junctures in the development of 
university high-tech spinout companies. Research Policy, 33(1), 147-175. 
doi:10.1016/S0048-7333(03)00107-0. 

Weatherston, J. (1995). Academic entrepreneurs: Is a spin-off company too risky? 
Proceedings of the 40th International Council on Small Business, Sydney, 18-21.  

Wright, M., Hmieleski, K. M., Siegel, D. S., & Ensley, M. D. (2007). The role of human 
capital in technological entrepreneurship. Entrepreneurship Theory and Practice, 
31(6), 791-806.  

38



 

 

 

 

Introdução 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

39



Introdução 

Historicamente, os fins da universidade foram identificados com duas missões 
fundamentais, a docência e a investigação, fruto da adaptação sofrida ao longo dos 
séculos e da evolução necessária para acomodar-se à forma de sociedade em que se 
insere, bem como das alterações económicas e culturais da mesma. 

O ensino, ou primeira missão (Cohen, Florida, Randazzese & Walsh, 1998), resulta do 
paradigma primogénito destas instituições, concebidas como recipientes do saber e 
transmissores necessários do mesmo. Desta forma, as universidades não seriam mais 
que uma espécie de berço e santuário do conhecimento, cuja prioridade deve ser 
guardar com zelo o saber e transmitir mediante aulas magistrais aquilo que conhece e 
guarda (Etzkowitz, 2013). Esta missão não só foi a primeira, como foi concebida como 
a única missão real das universidades desde a sua fundação como instituição na Idade 
Média até praticamente ao século XIX, tendo como único objetivo a transmissão desse 
saber e a criação dos profissionais necessários ao desenvolvimento social e das 
instituições. 

A segunda missão, a da investigação (Cohen et al., 1998), surge no final do século 
XIX (Etzkowitz, 2004, 2013). Baseia-se na ideia de que, para poder transmitir 
conhecimentos de forma adequada, é necessário que o docente assuma um papel de 
investigador/descobridor ativo, com a finalidade de aumentar os seus conhecimentos 
de maneira contínua e descobrir e contrastar diferentes hipóteses sobre o seu saber. 
Esta missão levou à especialização quase total dos académicos em áreas muito 
específicas e a uma melhoria no ensino (Etzkowitz, 1998). Trata-se, portanto, nas 
palavras de Jaeger e Kopper (2013), de passar de uma universidade baseada “en la 
diseminación y difusión del conocimiento mediante la educación superior” para uma 
universidade baseada na “generación y acumulación de conocimientos”. Esta segunda 
missão tornou-se uma parte inexorável do ensino e do espírito universitário, dando 
lugar a um incremento das áreas de conhecimento e à participação dos alunos nesta 
nova etapa (Etzkowitz, 2013). 

O nascimento desta missão deveu-se a dois fatores fundamentais: o primeiro foi o 
aparecimento de um modelo de universidade moderna, elaborado pelo conhecido 
Humboldt por encomenda do rei da Prússia em 1810, como resposta ao ultraje de 
Napoleão à Universidade de Hall. O segundo, o início da intervenção sistemática e 
contínua dos governos nas universidades, até esse momento instituições totalmente 
independentes e herméticas para a cidadania e os governos. O novo padrão 
universitário já não deve ser apenas guardião e garantidor do conhecimento e da sua 
transmissão, mas deve também gerar novos conhecimentos. Esta geração de 
conhecimento surge sob a aceitação da premissa de que o conhecimento não é algo 
estático e totalmente descoberto, mas que fica muito escondido aos olhos humanos e 
deve revelar-se, questionando tudo o que é conhecido e criando um novo saber de 
aplicação prática (Audretsch & Phillips, 2007). Como consequência irremediável 
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disto, os professores universitários tomaram as rédeas das universidades, ao tornarem-
se protagonistas fundamentais do novo processo (Morales Gualdrón, 2008, 2020). 

Surgiram, desta maneira, novos conhecimentos e uma divisão por áreas, conseguindo 
uma maior especialização, e apareceu um sistema de títulos oficiais nos quais 
começam a basear-se a promoção laboral e social (Morales Gualdrón, 2008). Esta 
segunda missão, vê-se refletida no que parecia ter-se convertido no paladino do 
académico ideal, a publicação de seus resultados em revistas de um alto índice de 
impacto e em livros e/ou congressos e conferências. Tal é o caso, que no próprio século 
XIX, o cardeal John Newman define a universidade ideal como aquela que estaria 
dedicada a encontrar o conhecimento por si mesma (Klofsten & Jones-Evans, 2000). 
Esta mudança levou a que, a partir desse mesmo instante, as universidades 
começassem a ver-se a si mesmas como finalistas de uma dupla missão na qual 
transmissão de conhecimentos e investigação são faces diferentes de uma mesma 
moeda, pois ambas se complementam perfeitamente. A expansão da investigação 
levou ao aumento das áreas universitárias e à descoberta de novos conhecimentos e à 
recuperação de outros conhecimentos perdidos (Etzkowitz, 2013). Estes 
conhecimentos podiam ser aplicados ou não, ou seja, passa-se à criação de uma 
dualidade de conhecimentos em que se pode chegar a uma conclusão útil, pragmática 
e aplicável aos problemas da sociedade ou a um simples "saber porque sí" (Martin & 
Etzkowitz, 2000). 

E, efetivamente, assim foi durante décadas. Nas palavras de Ortega e Gasset, a missão 
da universidade consistia em duas coisas, “la enseñanza de las profesiones 
intelectuales” e “la investigación científica y la preparación de futuros 
investigadores” (Ortega y Gasset, 2015). No entanto, isto não era suficiente, e devia 
ser concebido como uma espécie de instituição que responde aos problemas sociais, 
nas palavras do próprio autor. 

Desta forma, as universidades são sistemas abertos à homeostase de sistemas e, por 
isso, continuaram a evoluir. Com efeito, fruto da evolução da economia atual, baseada 
no conhecimento como sistema de criação de riqueza (Brinkley & Lee, 2006), e do 
recente desenvolvimento de novos mecanismos e tecnologias e das mudanças sociais, 
económicas e políticas das últimas décadas. A universidade teve de enfrentar uma série 
de mudanças profundas. Esta mudança teve como objetivo poder desempenhar o papel 
predominante que lhe é atribuído nesta nova era, tendentes a adaptar a sua missão, os 
seus fins, as suas metas, as suas infraestruturas e até a sua cultura institucional e 
individual ao novo arquétipo socioeconómico. Uma das principais mudanças neste 
sentido foi a exigência à universidade, especialmente à universidade financiada com 
recursos públicos, de obter resultados que se repercutam de uma forma clara e 
incontestável no desenvolvimento económico da sociedade em que se insere, que é a 
mesma que a financia com recursos da generalidade. A obtenção destes resultados 
positivos é o que se conhece como transferência tecnológica. Este requerimento de 
transferência tecnológica da investigação por parte das instituições públicas e da 
sociedade em geral, deu lugar ao surgimento do que já se conhece como terceira missão 
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(Cohen, Florida, Randazzese & Walsh, 1998; Schnurbus, & Edvardsson, 2020; Feola, 
Parente & Cucino, 2020). A terceira missão surge, portanto, de uma "segunda 
revolução académica" (Etzkowitz, Webster, Gebhardt, & Terra, 2000) que se 
desenvolve na década de 1980 nos Estados Unidos (Etzkowitz, 2004), onde alcançou 
um notório sucesso (O'Shea, Allen, Chevalier & Roche, 2005). Este fenómeno 
transmite-se, posteriormente, à Europa, embora com um nível de desenvolvimento 
mais baixo, pelo que se pode afirmar que, no caso do velho continente, ainda se 
encontra numa fase de infância, com algumas raras exceções de universidades 
empreendedoras dos anos 70 (Stankiewicz, 1986). Embora o desenvolvimento geral 
deste novo paradigma se torne palpável nos anos 80, pode afirmar-se que é fruto dos 
esforços das instituições públicas e privadas para unir esforços desde a Segunda Guerra 
Mundial, impulsionados pelos resultados durante esta contenda e pelas evidentes 
consequências positivas dessa colaboração (Mowery & Ziedonis, 2002) e promovido 
pela criação de uma normativa específica para o desenvolvimento deste fenómeno, 
conhecida como Lei Bayh-Dole (Mowery, Nelson, Sampat & Ziedonis, 2001; Mowery 
& Ziedonis, 2002; Sampat, Mowery & Ziedonis, 2003; Shane, 2004; Kenney & Patton, 
2009; Grimaldi, Kenney, Siegel & Wright, 2011; Tseng & Raudensky, 2014; Hayter 
& Rooksby, 2016). Uma ajuda inestimável para o desenvolvimento desta nova missão 
e o seu êxito foi a estreita colaboração aberta entre as universidades e os governos, que 
desejavam e procuravam obter uma rentabilidade dos recursos atribuídos às 
universidades, conseguida através do financiamento e da criação de um quadro 
regulamentar legal que permita a venda dos resultados académicos, bem como através 
do financiamento da investigação e dos projetos empresariais, quer através da 
participação no capital, quer através da criação de infraestruturas e de sistemas de 
transferência. Esta transferência foi largamente promovida na Europa pela necessidade 
de financiamento das universidades, que viram reduzidos os montantes públicos 
recebidos ano após ano, especialmente em consequência dos cortes nos orçamentos 
públicos que provocaram a eclosão da crise económica e financeira desde 2008, que 
em países como a Espanha foram ainda mais profundos em termos de 
investimento/PIB. Todo este processo leva ao que tem sido chamado de "universidade 
empreendedora", no que diz respeito à instituição (Smilor, Dietrich & Gibson, 1993; 
Etzkowitz, 2004; Lerner, 2004; O'Shea, Allen, Morse, O'Gorman & Roche, 2007; 
Etzkowitz, 2013; Hayter, 2013; Urbano & Guerrero, 2013; Kalar & Antoncic, 2015; 
McClure, 2016; Bienkowska, Klofsten & Rasmussen, 2016) ou "empreendedor 
académico"referindo-se ao cientista individual (Korpysa, 2014). Esta nova instituição, 
além de ensinar e investigar, deve contribuir para o desenvolvimento socioeconómico 
da região em que se encontra (Bolzani, Rasmussen & Fini, 2020; Vekic et al., 2020), 
ser mais dinâmica, apresentar uma elevada capacidade de adaptação e elevados dotes 
de criatividade, ser capaz de responder às necessidades sociais e demonstrar uma 
ampla colaboração e permeabilidade das suas descobertas (Adams, 1993; Roberts & 
Malone, 1996; Etzkowitz, 1998; Klofsten & Jones-Evans, 2000; Etzkowitz et al., 
2000; Etzkowitz, 2004; O'Shea et al., 2007; Bienkowska & Klofsten, 2012; Etzkowitz, 
2013; Lautenschläger, Haase & Kratzer, 2014; Bienkowska, Etzkowitz & Klofsten, 
2015). Poderíamos, portanto, deduzir que a terceira missão consiste na criação, ensaio, 
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aplicação e exploração do conhecimento gerado, bem como das capacidades 
adquiridas pelo seu pessoal ao longo da sua vida profissional. Sem dúvida, o novo 
modelo de economia baseada no conhecimento e as novas relações Universidade-
Empresa-Governo, mais conhecido como Triple Hélice (Etzkowitz et al., 2000) 
resultou no surgimento de uma busca contínua de valorização das pesquisas empíricas 
dos académicos, bem como na exploração de diferentes alternativas para fazer efetiva 
essa transferência. Podem ser muitos os caminhos pelos quais as universidades 
contribuem com sua transferência tecnológica para a melhoria socioeconómica; de 
acordo com Vinig e Lips (2015) até 10 caminhos diferentes, sendo o das licenças o 
mais escolhido entre os cientistas. Um destes 10 caminhos, o mais rentável e o que 
maior implicação supõe, é a criação de empresas académicas surgidas de invenções ou 
descobertas universitárias, as conhecidas como spin-off universitárias (usos). É claro 
que o desenvolvimento destas empresas tem sido desigual em algumas áreas e outras, 
existindo protótipos de regiões de sucesso dessa nova cultura empreendedora 
académica como as conhecidas Rota 128 do MIT, e Silicon Valley, da Universidade 
de Stanford (Brett, Gibson & Smilor, 1991; Roberts, 1991), casos que levaram a um 
aumento da visibilidade deste fenómeno (Hayter, 2013) e a uma maior aceitação do 
fato por todas as partes envolvidas. 

Pode-se afirmar, portanto, que a universidade evoluiu no seu sistema de conservação, 
criação e utilização de conhecimentos para o que se poderia chamar a triagem do 
conhecimento ou da ciência, de modo a que os novos domínios e conhecimentos sejam 
sustentáveis e transmissíveis, inovadores, explicativos e práticos ou úteis. 
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Figura 1: Evolução das missões da Universidade ao longo da história 

 

Fonte: Elaboração própria a partir de Martin & Etzkowitz (2000) y Etzkowitz, Webster, Gebhardt, & 
Terra, (2000) 
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de nuevos recursos o la mejora de los métodos de gestión, organización y producción” 
(Sundqvist, Kyläheiko, Kuivalainen & Cadogan, 2012, p. 204). Outros colocam o foco 
na atividade criativa de novos conceitos e atividades (Shockley & Frank, 2011) ou na 
adaptação às mudanças (Jones & Wadhwani, 2006). Com este conceito, é claro que a 
cultura académica aceita por completo o papel de seus cientistas como 
empreendedores, mas a problemática surge quando se incorpora o termo do benefício 
económico como pagamento a essa inovação (Braunerhjelm, Acs, Audretsch & 
Carlsson., 2010; Galindo & Méndez-Picazo, 2013) e a publicidade ou privacidade do 
conhecimento (Hannibal, 2017). 

Uma destas alternativas, como já foi dito, passa pela criação de empresas por parte dos 
académicos, de base tecnológica ou não tecnológica, conhecidas como spin-off 
académicas. 

Este processo de criação de spin-off tem suas próprias peculiaridades e tem sido 
estudado de diferentes pontos de vista. Cabe destacar a especificidade dos seus 
criadores, pois não se trata de empresários ao uso, mas de académicos convertidos em 
empresários pelas suas descobertas, cuja vocação não é empresarial, existindo 
inclusive certa animosidade pela utilização da ciência como meio de obtenção de 
riqueza e uma difundida antipatia ao uso privativo do conhecimento (Jain, George & 
Malatrich, 2009; Hannibal, 2017), e cujas competências e aptidões de gestão são 
geralmente bastante reduzidas (Lockett, Wright & Franklin, 2003; Niosi, 2006; van 
Geenhuizen & Soetanto, 2009). 

Como já foi dito, o fenómeno de criação de empresas no seio da universidade ou spin-
off é relativamente recente, pois o seu surgimento como fator-chave da missão das 
universidades desenvolveu-se nas últimas três décadas. Nos Estados Unidos, este 
processo foi anterior e com melhores resultados, resultando no que se poderia chamar 
polos de inovação e atração (Debackere & Veugelers, 2005) que, durante décadas, se 
acumularam numerosas empresas em zonas muito específicas em setores pioneiros 
para as universidades de referência. Exemplos claros deste fato são os casos da Route 
128 e Silicon Valley (Brett, et al., 1991; Roberts, 1991), paradigmas deste fenómeno 
para os centros académicos Instituto Tecnológico de Massachusetts e Universidade de 
Stanford (Etzkowitz, 2013), respetivamente. Desta forma, criaram-se grandes 
diferenças na fundação e resultados das spin-off entre uns Estados Unidos da América 
pioneiros e uma Europa a ralenti (Rasmussen & Wright, 2015). 

Na Europa, apesar de um desenvolvimento mais tardio e de menor envergadura, 
algumas reformas educativas e socioeconómicas, como o Plano de Bolonha e a 
regulação do aproveitamento destas empresas, têm potencializado a sua existência. No 
entanto, há também uma série de universidades mais bem-sucedidas do que outras 
(Etzkowitz, 1998; Ribeiro Soriano & Peris Bonet, 2009; Mustar & Wright, 2010). 
Estas reformas chegam tarde, mas podem dar um impulso definitivo à Europa para se 
tornar a sociedade do conhecimento que aspira a ser com a estratégia europeia e para 
conseguir a convergência entre países neste tema (O'Shea, 2008; Calcagnini & 

45



Favaretto, 2016). Durante anos os governos mostraram indiferença e até mesmo 
oposição a este fenómeno (Stankiewicz, 1986; Mustar, 1997; Musta, Wright & 
Clarysse, 2008), algo que foi amplamente superado como mostra o crescente interesse 
e adequação de políticas e estratégias políticas e universitárias (Doutriaux, 1992; 
Shane, 2004; Lerner, 2004; Wright, Hmieleski, Siegel & Ensley, 2007; Pattnaik & 
Pandey, 2016). 

Apesar da importância deste novo paradigma económico da academia (Etzkowitz et 
al. , 2000; Etzkowitz, 2013), das três décadas de desenvolvimento que arrasta e do seu 
positivo impacto económico na região onde se desenvolve (Adams, 1993; Roberts & 
Malone, 1996; Etzkowitz, 1998; Klofsten & Jones-Evans, 2000; Etzkowitz et al., 
2000; Casanova, 2004; Etzkowitz, 2004; O'Shea et al., 2007; Bienkowska & Klofsten, 
2012; Etzkowitz, 2013; Lautenschläger et al., 2014; Bienkowska et al., 2015; Sciarelli, 
Landi, Turriziani, & Tani, 2020), ainda existem grandes gaps na literatura, tanto por 
falta de estudo como por falta de acordo por parte dos académicos que se dedicam a 
este campo, bem como uma subutilização deste modelo como sistema de transferência 
(Lockett et al., 2003; Harrison & Leitch, 2010; Muscio, Quaglione & Ramaccioti, 
2016). 

Um dos principais gaps é a inexistência de uma definição clara, tal como postula 
Pirnay (1998) (Pirnay, 1998), pois denomina-se de spin-off tanto o processo de criação 
de empresas para obter benefício económico dos achados científicos como a empresa 
resultante de tal processo. Além disso, verifica-se uma enorme heterogeneidade entre 
estas empresas e os seus limites podem variar significativamente (Pirnay, Surlemont 
& Nlemvo, 2003), mesmo na diversidade de empresários e atividades (Ucbasaran, 
Westhead & Wright, 2001), tal como refere a Mustar (2000). No entanto, seguindo 
Pirnay et al., (2003) é possível identificar uma spin-off académica através de três 
fatores ou características-chave que, para além de a diferenciarem de outro tipo de 
empresas ou de start-up de índole empresarial, as tornam únicas. 

A primeira condição de que falam estes autores é que a sua criação tem lugar numa 
instituição académica, que costuma chamar-se "organización padre" (Heirman & 
Clarysse, 2004) neste caso uma universidade, seja pública ou privada. Convém 
salientar que, no caso em apreço, a finalidade da instituição não só se afasta muito da 
criação de empresas, como também, em muitos casos, se mostram reticências a um 
modelo monetarista, O que torna a criação de empresas dependentes da Alma Mater 
ainda mais rara. 

O segundo critério é que é desenvolvida por um ou vários dos seus membros, qualquer 
que seja o seu status ou função na organização. Este segundo critério implica que se 
consideram spin-off, na perspetiva de Pirnay, tanto as criadas pelo pessoal docente e 
investigador como as criadas pelo estudante, o que não deixa de ser bastante 
surpreendente, pois passariam a fazer parte desta categoria centenas de empresas 
criadas por estudantes universitários nas quais a instituição não teve nada a ver nem 
obtém nada delas, pois não se estabelece como condição o facto de se continuar a 
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pertencer à instituição, para que a empresa pode ter sido criada muitos anos após a sua 
saída da mesma. 

A terceira característica levantada, é o abandono por parte dos criadores da empresa 
da organização de origem, ou seja, que nenhuma empresa criada no seio da 
universidade em que os académicos continuem a fazer parte da equipe poderia ser 
considerada spin-off. De acordo com estas três condições, pode-se afirmar que para 
Pirnay et al., (2003) um spin-off é definido como “nueva compañía creada para 
explotar comercialmente algún conocimiento, tecnología o resultado de investigación 
dentro de la universidad”. 

A definição acima mencionada, se encontra em linha com a oferecida por (Klofsten & 
Jones-Evans, 2000), que estabelecem as fronteiras do significado de spin-off mediante 
quatro requisitos. Deve tratar-se de uma empresa recém-criada, ou seja, uma spin-off 
surge com um status diferente do da sua instituição de origem, sem ser uma extensão 
ou subsidiária da mesma, com uma estrutura própria, que pode pertencer ao próprio a 
universidade ou ser apoiada pela mesma, com o objetivo de obter uma rendibilidade e 
lucro. Deve, além disso, ser criada por universidades, entendendo-se, portanto, que 
ficam de fora qualquer outro tipo de instituições, ainda que o seu objetivo seja o de 
investigar e obter resultados que se explorem através da criação de novas empresas, 
que devem ser conhecidos como "spin-off baseada em pesquisa" (Clarysse, Heirman 
& Degroof, 2000), mas não como spin-off académicos, porque eles não apresentam a 
exigência de ser fundada por académicos para o uso (Mcqueen & Wallmark, 1982; 
Smilor, Gibson & Dietrich, 1990), que devem assumir o papel de empreendedor 
(Weatherston, 1995). O terceiro orçamento destes autores é que esta empresa deve 
explorar o conhecimento produzido pelas atividades académicas, ou seja, que se 
incluem dentro destas atividades de exploração não só as inovações tecnológicas e as 
patentes (Mcqueen & Wallmark, 1982; Smilor et al., 1990; Jacob, Lundqvist & 
Hellsmark, 2003), mas o conhecimento científico e técnico acumulado pelos 
pesquisadores durante sua vida. Além disso, deve existir a condição de que a 
perspetiva de exploração da spin-off deve ser lucrativa, ou seja, deve ser orientada para 
a obtenção de um lucro de tipo económico. 

Estas definições levam a diferenciar as spin-off universitárias de qualquer outro tipo 
de organização empresarial (Vohora, Wright & Lockett, 2004), pois as suas 
características, origem, missão, fins e atores são completamente diferentes dos de 
outras empresas. Concretamente, podem observar-se três características diferenciais 
fundamentais, como o facto de pertencer à universidade (Rasmussen, 2006), questão 
que faz com que a spin-off dependa dos protocolos, fins e cultura da mesma, as grandes 
limitações em termos de disponibilidade de recursos para lançar a empresa e no 
domínio da orientação de mercado e experiência comercial (Bathelt, Kogler & Munro, 
2010) e os conflitos de interesses entre as partes, Trata-se geralmente de uma empresa 
constituída por um elevado número de atores, com interesses académicos, sociais e 
económicos muito díspares (Mustar, Wright & Clarysse, 2008; McAdam & McAdam, 
2008; Boardman & Ponomariov, 2009; Nosella & Grimaldi, 2009). 
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Ora, neste tipo de empresas centra-se a presente tese através de um compêndio de 
artigos. Nela, tentamos responder às três perguntas seguintes: 

- Que características apresenta o académico que se transforma em empreendedor e 
crie uma spin-off universitária?  

- Que objetivos pessoais ou de grupo persegue o académico que funda uma empresa 
spin-off universitária?  

- Que fatores determinam que una empresa spin-off universitária alcance o sucesso?  

Responder a estas três perguntas permitiria aos decisores das políticas universitárias e das 
políticas em geral orientar as suas decisões de forma mais adequada para poder promover 
tanto a criação de spin-off no seio das universidades, como a sobrevivência das mesmas, 
sendo, por conseguinte, mais eficiente a afetação de fundos à universidade. Ambas as 
questões têm uma importância vital, uma vez que a fundação de empresas spin-off não é 
suficiente para que estas contribuam para o crescimento económico e do emprego e para 
a resolução de outros problemas de caráter mais social, mas que é necessária a sua 
permanência no tempo e que alcancem o sucesso (Ferreti et al., 2020; Hossinger, Chen & 
Werner, 2020; Stefanelli, Boscia & Toma, 2020). Não há dúvida de que as universidades 
são cada vez mais obrigadas a prestar contas sociais, isto é, que os fundos recebidos são 
eficientes (no sentido da inexistência de desperdício) e rentáveis (ou seja, que melhorem 
a vida dos cidadãos). Por isso, esta tese não se baseia unicamente na fundação das spin-
off, mas vai um passo mais longe, tentando responder também à pergunta de quais são os 
determinantes que levam a uma spin-off a deixar de ser um simples aspeto curricular e 
levá-la a alcançar a sua verdadeira missão, a transferência tecnológica da universidade e 
a contribuição para o desenvolvimento da região onde está implantada. 

Para responder à pergunta sobre as características do empreendedor académico, no 
primeiro dos três artigos académicos desta tese, realiza-se um estudo sobre as 
características pessoais e psicológicas do mesmo mediante a técnica de regressão por 
mínimos quadrados parciais, combinando indicadores formativos e refletivos. Para isso, 
foi criado um modelo que pretende analisar a intenção empreendedora de acordo com um 
perfil de empreendedor baseado nas teorias do Big Five, TPB e META. Este modelo 
criado para o efeito combina as habilidades pessoais postuladas no Big Five como 
antecedentes das habilidades empreendedoras criatividade, oportunismo e proatividade 
(que atuarão como constructo de segunda ordem). Os resultados obtidos conseguem 
estabelecer um perfil de académico empreendedor sob a premissa de que aqueles que 
exibem esse perfil têm uma maior intenção de empreender, fazendo equivalente a 
intenção de fundar uma spin-off com o comportamento, algo presente de maneira contínua 
na literatura (Thomas, Bliemel, Shippam-Brett & Maine, 2020; Neves & Brito, 2020). 

Uma vez que tenhamos formulado um perfil de empreendedor académico, passamos a 
determinar quais são os objetivos que motivam, que mobilizam, o académico para essa 
intenção empreendedora (Galati, Bigliardi, Passar, & Quinto, 2020). De nada serve que 
um académico apresente traços ou perfis empreendedores, se não se sente chamado para 
esse mundo. Ou seja, além de apresentar características compatíveis com as atividades 
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empreendedoras, é necessário que o académico se sinta chamado e motivado para isso, 
pelo que é necessário conhecer quais são essas motivações. 

Para responder à segunda questão, apresentam-se, no segundo artigo, dois estudos, um 
qualitativo e um quantitativo, cujo objetivo é determinar quais com os benefícios 
procurados pelo académico na fundação de uma spin-off e qual é a ordem de prioridade 
ou importância dos mesmos. O estudo qualitativo desvenda de entre todas as possíveis, 
quais são os benefícios que o académico busca quando funda uma spin-off, identificando 
seis benefícios concretos nos diferentes âmbitos possíveis. Uma vez estabelecidos quais 
são estes benefícios motivadores que o académico persegue quando se converte em 
empreendedor, realizou-se um estudo quantitativo através da metodologia da Análise 
Conjunta, cujo objetivo era hierarquizar estes fatores em função de uma série de 
condicionalismos de caráter sociodemográfico e profissional. A finalidade de estudar a 
hierarquia de acordo com esses condicionantes era verificar se os fatores determinantes 
do empreendimento académico seguiam uma ordem de precedência ou outra em função 
dos mesmos. Concretamente, procurava-se estipular se os benefícios procurados 
mudavam de ordem segundo o nível de desenvolvimento da região onde se encontrava a 
universidade onde trabalham, o género (Di Paola, 2020), a categoria profissional, os anos 
de experiência e as diferentes áreas de investigação. 

Para concluir, e uma vez determinados o perfil do académico que melhora as intenções 
de fundar uma spin-off e os benefícios que o motivam a fundar, apresenta-se um terceiro 
estudo que tenta responder à última pergunta. O último artigo analisa os diferentes fatores 
do ecossistema e institucionais que influenciam a sobrevivência ou sucesso das spin-off 
(Pöhlmann, Helm, Mauroner & Auburger, (2020), entendendo esta sobrevivência ou 
sucesso como o crescimento em vendas e emprego. Para isso, analisam-se as spin-off que 
levam no mercado 5 anos ou mais, delimitando quais são os fatores comuns àquelas spin-
off que conseguiram crescer em emprego e/ou vendas, utilizando para isso um modelo 
logit. Entre estes fatores foram estudados aspetos relacionados com as características da 
universidade da qual dependem as spin-off e os apoios oferecidos pela mesma, 
relacionados com o fundador e a equipa empresarial, relacionados com o ambiente ou 
região em que se situam e os apoios que o governo regional põe à disposição das spin-
off, fatores relacionados com a tecnologia (tais como o nível de proteção da mesma ou a 
experiência em I+D+i) e o nível de internacionalização, com base em Arcuri, Bocchialini 
e Gandolfi, (2020). Com este estudo, consegue-se identificar quais são as características 
que levam a um spin-off ao sucesso, e quais são os apoios da universidade e das AAPP 
que conseguem fazê-la crescer, podendo ser formuladas recomendações aos gestores 
sobre a utilização eficiente dos fundos públicos. 
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Introduction

The encouragement of academic entrepreneurship through 
the creation of university spin-offs (USOs) as a transfer sys-
tem has been on the increase during the last two decades 
(Vega-Gomez et al., 2018). An academic entrepreneur

could be viewed as that higher education actor who innovatively 
leverages internal and external opportunities to not only generate 
economic resources for their own profit or in support of their 
academic units and institutions, but also to create within the 
academy social and political change platforms. (Mars & Rios-
Aguilar, 2010, p. 444)

This commitment of universities and public administra-
tions has been based mainly on sizable investments of pub-
lic money for universities and the use of these investments 
to stimulate job creation and economic growth (Bienkowska 
& Klofsten, 2012; Etzkowitz & Klofsten, 2005; Fini et al., 
2018; Vac & Fitiu, 2017). This position of support toward 
USOs has been carried out on different fronts and with sev-
eral varieties of assistance, with training for acquisition of 
entrepreneurial skills being one of the ones most used by 

all of the administrations involved (Lackéus & Williams 
Middleton, 2015; Nabi et al., 2017).

Indeed, according to Hmieleski and Powell (2018), per-
sonal skills are crucial to the decision to go into business. Not 
in vain, the study of the individual characteristics of entrepre-
neurs is one of the three main lines of research on academic 
entrepreneurship, with 26.9% of articles in that literature refer-
ring to this aspect (Miranda et al., 2018). Along the same lines, 
authors such as Gorgievski and Stephan (2016) consider that it 
is really the personal psychological characteristics of entrepre-
neurs that determine their intentions and their success, this 
being a relatively young and novel subfield in the study of 
entrepreneurship (Gorgievski & Stephan, 2016). Thus, these 
authors point out that the most popular topic in this subfield is 
the investigation of the relationship between entrepreneurial 
or personal characteristics and entrepreneurial intention (EI).
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For an entrepreneurial venture to be carried out, two fun-
damental elements are necessary: there must be an opportu-
nity that can be exploited economically and the individual 
must have the intention and capacity to pursue it (Fayolle 
et al., 2014; Hannibal et al., 2016). Of these two sine qua 
nonconditions, the main theoretical focus of development 
has been on the factors that propel the entrepreneurship for-
ward, the “push” factors, those elements that favor and are 
conducive to the enterprise, all of which are identified with 
intention (Bagozzi, 1992; Bird, 1988; Chen et al., 1998; 
Fayolle et al., 2014; Krueger et al., 2000; Lin, 2015; Matlay 
et al., 2012; Prodan & Drnovsek, 2010; Soria-Barreto et al., 
2016). This EI is associated with real action (Ajzen, 1991; 
Sheppard et al., 1988); that is, the intention to go into busi-
ness is identified with the act of doing so (Delmar & 
Davidsson, 2000; Kautonen et al., 2015). This owes to the 
potential entrepreneur’s perception of his or her desire 
(Bagozzi, 1992; Herman & Stefanescu, 2017), capacity 
(Ajzen, 1991; Ajzen & Madden, 1986; García-Rodríguez 
et al., 2016; Krueger et al., 2000), and the viability of the idea 
(Law & Breznik, 2017; Shapero & Sokol, 1982), factors that 
clearly determine one’s intention to go into business and ini-
tiate the action itself (Ibrahim & Mas’ud, 2016; Liñán, 2007). 
Given the objective of our work, we will focus on analyzing 
the literature on those psychological factors that determine 
EI. For this, the proven and well-known Big Five personal 
skills study model has been used.

The Big Five is a model for psychological study that 
seeks to construct a profile of the entrepreneurial personal-
ity (Gorgievski & Stephan, 2016). To this end, it focuses on 
the personal and psychological aspects and the intention to 
start a business enterprise, in accordance with that profile 
(Murugesan & Jayavelu, 2017). This article thus attempts to 
relate the five personality aspects established by the Big 
Five model—openness, conscientiousness, extraversion, 
agreeableness, and neuroticism, commonly called the 
OCEAN factors (Goldberg, 1981, 1990)—as background 
for the EI of academics through the variables of attitude and 
perceived control. That is, it tries to relate the personality 
characteristics of the proposed model as precursors of per-
sonal skills (Ahmetoglu, 2015) and of academic entrepre-
neurs’ attitude and perceived control, to try to find the 
“bottom-up behaviors of individual academic scientists,” as 
proposed by Hmieleski and Powell (2018). The importance 
of the present study lies both in the novelty of the applica-
tion of this model, which to our knowledge has never been 
applied to the field of academic entrepreneurship before, 
and in the conclusions drawn from the results.

The present study is divided into six sections. The first 
section presents a brief review of the literature on the con-
ception and suitability of the use of the proposed model. In 
the second section, the variables used in the study are stated, 
as are the hypotheses proposed in accordance with the litera-
ture. In the third section, the methodology used in the study 
is detailed. In the fourth section, the results of the study are 

presented. In the fifth section, we present the discussion of 
this article. And finally, the conclusions derived from the 
study and the limitations of the study are reflected on.

Literature Review

The scholarship on academic entrepreneurship has studied 
extensively the influence of personal skills on the entrepre-
neurial intent of academics, although in most cases it has 
done so through the Theory of Planned Behavior (TPB) 
model (Ajzen, 1991, 2005; Ajzen & Madden, 1986) The TPB 
presents a solid base of investigation (Lortie & Castogiovanni, 
2015), because it adds a new concept or value, perceived con-
trol, understood as a precursor to the behavior. In addition, 
TPB is a validated theoretical framework for predicting entre-
preneurial and behavioral intention (Kautonen et al., 2015; 
Montano & Kasprzyk, 2015). This variable is identified as the 
difficulty perceived by an individual for carrying out an 
action. In this way, if the entrepreneur considers his or her 
skills adequate to create a business, he or she will try harder 
than if the perception is the opposite, in line with Bandura and 
Wessels’ (1997) concept of perceived self-efficacy. In addi-
tion, this factor becomes the most influential of all in the deci-
sion to start a company (Bandura, 2012). Therefore, the TPB 
considers that there are three determinants of EI. The first, 
known as attitude toward entrepreneurship, is defined as the 
positive or negative assessment that the person has about 
entrepreneurship. This variable is so important that some 
authors, such as Fayolle and Gailly (2015), argue that entre-
preneurship education programs should focus on this variable 
if they want to increase EI. The second of these, the subjective 
norms, considers the individual’s personal values and norms 
and the pressures exerted by the surrounding society or by 
persons of influence in the individual’s own circle on the 
action of going into business. Finally, the aforementioned 
perceived control is a concept very similar to self-efficacy 
(Van Gelderen et al., 2008), a concept coined by Bandura 
(1982, 1989) referring to the individual’s faith in his or her 
capacities, aptitudes, and skills to achieve success, according 
to the information available to the individual and the indi-
vidual’s capacity to interpret it (Bandura, 1982, 1989, 2012; 
McGee et al., 2009; Solomon et al., 2008). Of these three ele-
ments, it is attitude and perceived control that can relate most 
directly to personal skills, which is why the Big Five is pro-
posed as the antecedent of these two.

The Big Five personality approach has been widely used 
and discussed as a valid methodology for characterizing 
entrepreneurs in contrast to nonentrepreneurs (Antoncic 
et al., 2015; Şahin et al., 2019). This approach to personal-
ity, developed in the 1980s and 1990s (Goldberg, 1981, 
1990), establishes that there are five influential factors in 
entrepreneurship. These five factors, recognized by the 
acronym OCEAN (openness, conscientiousness, extraver-
sion, agreeableness, and neuroticism), turn out to be the 
determinants of EI.
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The Big Five model, as proposed, seeks to identify a psy-
chological profile as a prototype of an entrepreneurial profile 
(Butz et al., 2018). This research approach is relatively recent 
(Gorgievski & Stephan, 2016) and focuses, fundamentally, 
on aspects of personality as determinants and indicators of 
the intention to become a self-employed entrepreneur 
(Omorede et al., 2015). Thus, the proposed approach is not 
only useful and validated but perfectly complementary with 
other approaches (Gorgievski & Stephan, 2016), such as 
TPB, considering personal psychological characteristics as a 
background of entrepreneurial attitudes (Brandstätter, 2011). 
Kolvereid and Isaksen (2006) have already considered the 
Big Five traits as antecedents of EI, although, to our knowl-
edge, this relationship has not been applied to the field of 
academic entrepreneurship. Some of them also have studied 
Big Five as antecedent or determinant of other elements, as 
risk aversion (Sahinidis et al., 2020)

For these reasons, the Big Five and the Measure of 
Entrepreneurial Tendencies and Abilities (META) constructs, 
created by Ahmetoglu, have been used to carry out this study. 
The META approach (Ahmetoglu, 2015) also considers the 
Big Five, although it considers personal skills not as anteced-
ents of entrepreneurship, but rather as independent of the other 
factors and equally affecting entrepreneurship. Specifically, 
Ahmetoglu takes the constructs of opportunism, creativity, 
and proactivity. For him, opportunism is an entrepreneurial 
capacity, properly speaking, consisting of the identification 
and economic use of a business opportunity that has not been 
developed or has feasibility possibilities. Creativity also 
becomes an entrepreneurial capacity, defined as the ability to 
innovate, to create something different, or perceived as differ-
ent. Finally, the third skill, proactivity, consists of the entrepre-
neur’s ability to anticipate changes and adapt and take 
advantage of them. For Ahmetoglu (2015), these three skills 
determine EI, although they will be influenced by personal 
skills, which can be measured using the Big Five model.

Hypothesis and Conceptual Framework

Taking into account the main theoretical and empirical rela-
tionships highlighted above, and taking into consideration the 
work of Ahmetoglu (2015), we propose a model to explain the 
EI of Spanish academics on the basis of their personal skills 
(OCEAN), their skills related to enterprise (creativity, oppor-
tunism, and proactivity), their perceived control, and their atti-
tude (see Table 1). As a background of entrepreneurial skills, 
the Big Five personality proposal has been considered, while 
these entrepreneurial skills will be a second-order variable 
formed by creativity (CREA), opportunity (OPPORT), and 
proactivity (PROACT). Our model (see Figure 1) is completed 
with the inclusion of two variables as predictive factors of EI, 
namely perceived control (PC) and attitude (ATT).

Next, the hypotheses to be contrasted are proposed, start-
ing with an analysis of the five factors that determine the 
proposed EI (Big Five):

Openness refers to the entrepreneur’s intellectual curiosity 
and ability to seek new experiences and generate new ideas. 
Normally, an entrepreneur must be artistic, insightful, “cre-
ative, innovative, imaginative, reflective, and untraditional” 
(Zhao & Seibert, 2006, p. 261), that is, be differentiated from 
the rest of society in terms of ability to look ahead and develop 
something new. In the case of academic entrepreneurship, this 
aspect is even more reinforced, as the academic entrepreneur 
develops goods or services based on research and knowledge, 
which usually involves products that either are novel or have 
expansive uses previously unknown (Walter et al., 2006). 
This characteristic is usually related to intelligence (Zhao & 
Seibert, 2006), especially with what is known as divergent 
intelligence (Ames & Runco, 2005). Indeed, this type of inno-
vative thinking is one of the basic requirements for entrepre-
neurship, insofar as it deals with the ability to explore new 
solutions to existing problems and develop new ideas, meth-
ods, or strategies (Clausen & Rasmussen, 2013; Martin, 1994; 
Miranda et al., 2018).

Conscientiousness refers to the degree of motivation that 
must be associated with entrepreneurial behavior. This moti-
vation will lead to aspects such as hard work, the need for 
achievement, efficiency, accuracy, and perseverance. 
According to the review carried out by Zhao and Seibert 
(2006, p. 261), it is precisely this factor that “has been the 
most consistent personality predictor of job performance 
across all types of work and occupations,” as established by 
Barrick et al. (2001). Therefore, this is expected to be the case 
in the field of academic entrepreneurship as well, because it is 
a demanding job that requires all these qualities.

Extroversion refers to the characteristic of those people 
who are known as “leaders,” that is, those people who are 
sociable, adventurous, “assertive, dominant, energetic, active, 
talkative, and enthusiastic” (Costa & McCrae, 1992; Zhao & 
Seibert, 2006, p. 260). This characteristic is not exclusive to 
entrepreneurs; it is also a necessary factor for being a good 
manager. However, it is no less true that the entrepreneur must 
be a manager in the early stages of the company’s birth, a key 
issue emphasized by the USO (Franklin & Wright, 2000; 
Grandi & Grimaldi, 2003; Lockett et al., 2005).

Agreeableness, at its best, can be described as the ability 
to have positive and healthy interpersonal relationships, to be 
dedicated, generous, and reliable as well as confident and 
careful. Zhao and Seibert (2006) warn that the overly agree-
able person is gullible and overly eager to please and not 
likely to be the most successful entrepreneur (Zhao and 
Seibert, 2006). However, an entrepreneur must be able to 
create networks to launch and grow their company, as well as 
to work cooperatively to achieve success (Heirman & 
Clarysse, 2004; Krabel & Mueller, 2009; Vendrell-Herrero & 
Ortín-Ángel, 2010; Wright, 2007, p. 12). Howard and 
Howard (1995) show entrepreneur types as scoring average, 
rather than extremely high or low, on measures of agreeable-
ness. In the case of academic entrepreneurs, this characteris-
tic assumes a double aspect, since the ability to maintain 
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positive interpersonal relationships and a broad capacity for 
cooperation must occur both within the aspect of research 
and development and within commercial–financial relations 
(Fernandez-Alles et al., 2015; Hayter, 2015).

Neuroticism, finally, involves “individual differences in 
adjustment and emotional stability” and is characterized by 
“anxiety, hostility, depression, self-consciousness, impul-
siveness, and vulnerability” (Costa & McCrae, 1992; Zhao 
& Seibert, 2006, p. 260). The entrepreneur must have a low 
level of neuroticism, that is, be characterized by significant 
self-confidence (Simon et al., 2000) and strong resistance in 
the face of stress (Rauch & Frese, 2007).

From all this, we can establish the following hypothesis:

H1: The personal skills described by the Big Five posi-
tively influence the acquisition of entrepreneurial person-
ality variables.

With respect to the relationship of these personal factors with 
entrepreneurship, they have been considered as antecedents 
of entrepreneurial skills—defined as proactivity, creativity, 
and opportunism—and, indirectly, as precursors to intention 
to start a business, following Gorgievski and Stephan (2016). 
For this, three fundamental entrepreneurial skills have been 
considered.

The first, opportunism, is understood as the propensity to 
recognize and exploit a business opportunity, a key element 
for entrepreneurship (Baron & Henry, 2010; Kuratko, 2003; 
Ozgen & Baron, 2007). Indeed, some authors, such as Shane 
and Venkataraman (2000), consider opportunism to be the 
key and central element in entrepreneurial intent, being a 
skill that not all people possess. The role of this ability is so 
fundamental and central that authors such as Baron and 
Henry (2010) consider the identification and use of the 

opportunity to be the two most important aspects of entrepre-
neurship. Although opportunity is an objective aspect, oppor-
tunism, understood as identification and use of it, is 
something personal, a skill, a cognitive process which can be 
measured and whose effect on entrepreneurship is clear 
(Baron and Henry, 2010; Shane and Venkataraman, 2000).

Second of the relevant aspects or entrepreneurial skills 
that motivate EI is creativity. Such is its importance that 
some authors, such as Dess et al. (1999), identify creativity 
as a synonym for entrepreneurship, ass entrepreneurship is 
nothing more than the activity of generating something new 
and innovative and obtaining commercial results from it. 
This aspect is especially interesting and important in the field 
at hand, because academic entrepreneurship is based pre-
cisely on the development of research-based products that 
are innovative and able to shake up the status quo.

Finally, proactivity is defined as the trait which steers a 
person toward the execution or change of oneself or the envi-
ronment in which the individual is developing, that behavior 
which motivates people to “take action to influence their 
environments” (Bateman & Crant, 1993, p. 103), or in other 
words, the entrepreneur’s ability to anticipate future demand 
and anticipate changes in the environment (Fini & Toschi, 
2016). According to Lumpkin and Dess (2001), proactivity is 
a fundamental skill in the process of wealth creation and, 
therefore, a key aspect in the intention to become an entre-
preneur. This proactivity is closely related to entrepreneur-
ship and can be defined as one of the basic characteristics of 
the entrepreneur (Bakker & Demerouti, 2014; Frese & 
Gielnik, 2014; Kickul & Gundry, 2002), of the intention to 
start a business (Crant, 1996), and of professional success 
(Erdogan & Bauer, 2005; Fuller & Marler, 2009; Ng et al., 
2005; Uy et al., 2015).

Apart from this, entrepreneurial skills, such as confidence 
and the ability to identify an opportunity, are directly related 
to one’s perceived control in executing that behavior (Carr & 
Sequeira, 2007), to attitude (Miranda et al., 2017), and to EI, 
though in this case it may be an indirect relation (Miranda 
et al., 2017).

H2a: Entrepreneurial skills positively affect perceived 
control.
H2b: Entrepreneurial skills positively affect attitude.
H2c: Entrepreneurial skills positively affect EI.

To begin with, perceived control is defined as confidence in 
one’s own ability to control both facilitators and barriers to 
entrepreneurship (Ajzen, 1991). According to the theory, 
perceived control exerts a positive influence on the intention 
to be an entrepreneur, although some authors such as 
Obschonka et al. (2015) have concluded that this effect is 
insignificant or null. Indeed, perceived control with respect 
to one’s own entrepreneurial capacities is, according to some 
previous studies, the most influential aspect for EI (Nishimura 
& Tristán, 2011).

Table 1. Definition of the Construct.

Construct
Definition of the construct according to 

John and Srivastava (1999)

Openness The degree to which an individual is 
original, curious about many things, and 
inventive

Conscientiousness The degree to which an individual does a 
thorough job, is reliable, and perseveres 
until a job is finished

Extraversion The degree to which an individual is 
talkative, full of energy, and emotionally 
expressive

Agreeableness The degree to which an individual is 
helpful and unselfish with others, has a 
forgiving nature, and is generally trusting

Neuroticism The degree to which an individual is 
tense, worries more than others, and is 
moody

Source. John and Srivastava (1999).
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Likewise, perceived control is also closely related to 
attitude toward entrepreneurship: the greater the perceived 
control, the more positive the attitude toward entrepreneur-
ship becomes. As Kautonen et al. (2013) posited in their 
Hypothesis 1, perceived control positively affects the inten-
tion to go into business.

H3a: Perceived control positively affects attitude.
H3b: Perceived control positively affects EI.

Finally, attitude refers to the individual evaluation (favorable 
or unfavorable) made by the person, in this case the academic, 
about entrepreneurship (Ajzen, 1991). That is, it shows how 
the academic feels about the option of entrepreneurship. This 
attitude has a positive influence on EI, according to Obschonka 
et al. (2015) and to Kautonen et al. (2015). Authors such as 
Law and Breznik (2017) have also reached conclusions along 
the same lines in their studies. Specifically, these authors con-
sider attitude to be more important in women than in men, 
although attitude is paramount and significant for both gen-
ders in the case of engineering students.

H4: Attitude positively affects EI.

Methodology

Sample

To carry out the research, a database of almost 33,000 academ-
ics from 82 Spanish universities was created. This database 
was generated over a period of 4 months by taking the email 
addresses of academics working in Spanish universities one 
by one. To do this, the email of each academic was taken from 
the web page of the department to which each academic 

belonged. The sample of this study is composed of a total of 
799 respondents, all academics who engage in their profes-
sional activity in Spain, chosen by random sampling. The 
questionnaire was sent during the month of January 2019. Of 
the participants, 47.06% were women and 52.94% were men. 
These data are close to the representativeness of both genders 
in the Spanish university, according to the data of the report La 
Universidad española en cifras, 2019 (The Spanish University 
in Figures, 2019) published by the Confederation of Rectors of 
the Universities of Spain (41% of teaching staff and 49.5% of 
research staff are women). For number of responses, Catalonia 
occupies first place, representing 20.28% of the total, followed 
by the Valencian Community (11.01%), Andalusia (9.76%), 
and Madrid (8.89%). Of the respondents, 55.94% have the sta-
tus of officials, the rest being faculty. In the breakdown of aca-
demic fields, the biomedical field (38%) stands out, followed 
by the scientific (20%), technical (15%), social science (14%), 
and humanities (13%) fields.

Measurements

After analyzing the various factors included in the literature 
on academic entrepreneurship, it is necessary to gauge how 
the personal psychological characteristics of academics 
influence their EI.

In this study, the five variables included in the Big Five 
theory—openness, conscientiousness, extraversion, agree-
ableness, and neuroticism—have been used as indicators of 
personality. Each of them was measured with five questions, 
chosen from among the 10 of each factor proposed by 
Goldberg (1992) and by Leutner et al. (2014). Each of these 
items was assessed using a Likert-type scale of 1 to 5, all of 
them being included in the first- and second-order partial 
least squares (PLS) analysis to be part of each construct.

Figure 1. Proposed model.
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For the definition of entrepreneurial skills, three constructs 
have been used: opportunism (measured by 10 items on a 
Likert-type scale of 1–5), proactivity (measured on the same 
Likert-type scale and composed of 10 items), and creativity 
(measured on the same scale and composed of a total of two 
items). These three elements were incorporated into the first-
order PLS analysis, then purified, and used as latent variables 
to form the second-order entrepreneurial skills construct.

Perceived control was measured with nine items, on a 
Likert-type scale of 5, while attitude was calculated through 
four items, also on a Likert-type scale of five levels.

Finally, EI was measured as a construct composed of four 
items, measured on the same Likert-type scale as the other 
variables.

Data Analysis

The method chosen for the data analysis has been the PLS 
regression technique (Chin, 1998). In this study, PLS has been 
used, on one hand, because the technique is designed primarily 
for predictive analysis in which the problems explored show 
complexity, and on the other hand, because theoretical knowl-
edge has not yet reached a level of critical maturity. In addition, 
PLS has advantages over linear structural relationships 
(LISREL) in the initial stages of development and for verifica-
tion of theories, where the proposed models are of an explor-
atory and nonconfirmatory nature and few models are 
empirically validated, as is the case here. In addition, the PLS 
technique is appropriate for analysis of measurement models 
that combine formative and reflective indicators (see 
Diamantopoulos & Winklhofer, 2001). The model was esti-
mated using SmartPLS 3.0, and the significance of the param-
eters was established using a bootstrap resampling procedure 
of 500 subsamples of a size equal to the original sample.

For the construction of the entrepreneurial skills variable, 
a second-order construct has been used, while for the other 
variables, first-order constructs have been used. The first-
order constructs employ a reflective measurement model, 
while the second-order construct is of a formative nature 
(see Appendix B). In this case, the second order is composed 
of the variables opportunism, creativity, and proactivity.

Results

Assessment of the Measurement Model

The measurement model (see Appendix C) has been ana-
lyzed taking into account the individual reliability of the 
items and the discriminant validity of the constructs 
(Hulland, 1999). Individual reliability, as noted, is evaluated 
by observing the value of the loadings of each item (λ) that 
correspond to the correlations of each indicator with its con-
struct. Initially, the value of a loading must be greater than 
or equal to 0.707 for an indicator not to be rejected (Carmines 
& Zeller, 1979). Therefore, loadings greater than or equal to 
0.707 indicate the individual reliability of the acceptable 
item. However, several researchers believe that this rule 
should not be so rigid in the early stages of the development 
of scales (Chin, 1998; Hair et al., 2014) or when the scales 
apply to different contexts (Barclay et al., 1995) and that 
values of 0.50 or 0.60 may be acceptable. Other authors 
(Bagozzi & Yi, 1988) propose a value of 0.6 as an item-
elimination criterion. In this work, the decision adopted has 
been to make 0.65 the minimum value of the loading of an 
item to accept its individual reliability. Subsequently, those 
cases in which an indicator can present a value close to 0.65 
will be analyzed individually; when this occurs, it will be 
decided to keep the item if its removal does not imply sig-
nificant improvement in the average variance extracted 
(AVE) of the construct. All loadings of reflective constructs 
exceed the reference value of 0.67 (Carmines & Zeller, 
1979), with the exception of 19 items that have been 
removed from the analysis (see Appendix A).

Finally, to evaluate the discriminant validity of the con-
structs, it was established that no item would present higher 
loadings in other constructs than the one it was intended to 
measure (Barclay et al., 1995). A construct will have discrimi-
nant validity if its AVE is greater than the square of the cor-
relations of its construct with the others (Fornell & Larcker, 
1981). All model constructs have discriminant validity, so we 
can proceed to evaluate the structural model. The highest 
value of the heterotrait–monotrait ratio of correlations 
(HTMT) is 0.749 (see Table 2), which is below 0.9 and thus 
supports discriminant validity (Henseler et al., 2015).

Table 2. Heterotrait–Monotrait Ratio (HTMT).

Construct Actit Agreeab Conscient Control Entrepre Extrov Intent Neurtoc

Actit
Agreeab 0.156
Conscient 0.104 0.149
Control 0.721 0.155 0.090
Entrepre 0.749 0.336 0.202 0.837
Extrov 0.327 0.494 0.244 0.340 0.533
Intent 0.742 0.110 0.069 0.526 0.532 0.200
Neurtoc 0.172 0.402 0.242 0.215 0.480 0.341 0.050
Open 0.390 0.309 0.165 0.472 0.895 0.379 0.288 0.414
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Analysis of the Entrepreneurial Skills 
Formative Measurement Model

Formative indicators are assessed by establishing their indica-
tor validity, the absence of multicollinearity, and nomological 
validity. The outer loadings of the three indicators of entrepre-
neurial skills exceeded the recommended cut-off point of 0.5, 
supporting indicator validity (Hair et al., 2016). Therefore, 
there is no correlation or bidirectional relationship among the 
predictor variables, and all the predictor or explanatory vari-
ables are suitable to form a causal relationship using regres-
sion (Chehimi et al., 2019). Multicollinearity issues were 
assessed through the variance inflation factor (VIF; see 
Appendix A). The absence of multicollinearity among the 
indicators was confirmed as the VIFs of all formative indica-
tors were less than the maximum value of 5 (Hair et al., 2016).

The weights of the three components of perceived quality 
and their significance were also examined. All weights are 
significant, which supports the relevance of the three indica-
tors for the construction of the formative, higher order con-
struct of entrepreneurial skills (Hair et al., 2016). Furthermore, 
all weights are higher than 0.1 and their signs are all positive, 
consistent with the underlying theory (Andreev et al., 2009).

The nomological validity of the formative entrepreneurial 
skills construct was supported as the hypothesized relation-
ships between entrepreneurial skills and the other constructs 
in the model were significant (with the exception of the inten-
tion construct) and in the intended direction (see Figure 2), 
indicating that the construct behaves as it should within a 
nomological network (Henseler et al., 2009).

Analysis of the Structural Model

Figure 2 shows the results of the estimation of our structural 
model. The arrows indicate causal relationships, and the num-
ber next to each arrow represents its standardized coefficient, 

with the product of that standardized coefficient and the cor-
relation coefficient between the two constructs appearing in 
brackets, expressed as a percentage (Falk & Miller, 1992). 
Using the bootstrap resampling technique with 500 subsam-
ples, the t test values were obtained and the significance of the 
established causal relationships was verified.

One observes in the figure that the calculated Stone-
Geisser Q² values were all greater than zero, so that the con-
structs can be accepted as having predictive relevance. The 
model’s predictive power (R²) was acceptable ass it contrib-
utes to explaining 43.4% of the variance of EI, 48.4% of EA, 
49.6% of the PC, and 49.7% of the ACT (see Table 3). The 
value of goodness of fit that is generated through the stan-
dardized root mean square residual (RMSR) that is equal to 
0.068 is less than 0.080, which means that our model fits the 
empirical data (Henseler et al., 2015).

Discussion

Of the Big Five components, only three are influential in 
entrepreneurial skills. Openness, extroversion, and the 
absence of neuroticism are antecedents of such entrepreneur-
ial skills. This implies that such personal skills enhance the 
entrepreneurial skills themselves. In this way, we can only 
accept H1 partially, as not all personal skills positively 

Figure 2. Estimation of the structural model.

Table 3. Model Fit.

Construct R2 R2 adjusted

ACT 0.497 0.496
PC 0.496 0.495
EA 0.484 0.481
EI 0.434 0.432

PC = perceived control; EI = entrepreneurial intention; ACT=attitude; 
EA=entrepreneurial abilities.
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influence entrepreneurial skills, but only three do. In the case 
of these three skills, it can be affirmed that the results are in 
line with the literature. Thus, according to Zhao and Seibert 
(2006), the ability to seek new experiences and have new 
ideas, that is, openness, is a personal skill that ends up 
enhancing the acquisition or development of entrepreneurial 
skills. Likewise, the personal ability to be a good leader, 
capable of being communicative and enthusiastic, positively 
influences entrepreneurial skills, in line with Costa and 
McCrae (1992) and with Zhao and Seibert (2006). Finally, 
self-confidence and endurance in the face of stress-generat-
ing situations—that is, the absence of neuroticism—also rep-
resent a positive background for entrepreneurial skills 
(Rauch & Frese, 2007; Simon et al., 2000). However, consci-
entiouness and agreeableness are not influential in entrepre-
neurial skills. The first of these results contradicts the result 
obtained by Zhao and Seibert (2006) and could be explained 
as a common skill that all people possess, thus not being spe-
cific or unique to entrepreneurs. This implies that the degree 
of motivation and hard work of the entrepreneurial academ-
ics is the same as that of those who have no EI, being more 
focused, perhaps, on academic promotion and relevance, an 
aspect that also requires high doses of motivation and hard 
work. Regarding agreeableness, our results also contradict 
the literature ((Heirman & Clarysse, 2004; Vendrell-Herrero 
& Ortín-Ángel, 2010; Wright, 2007), as no evidence is found 
that high rates of agreeableness positively influence entre-
preneurial skills. This is congruent with literature.

In turn, entrepreneurial skills act as determinants of inten-
tion—not directly, but rather through control and attitude. In 
this way, attitude and control are the variables that will enhance 
the intention of starting an academic company. That is, the 
model shows that H2a and H2b are accepted, while H2c must 
be rejected. These results are in line with the conclusions of 
the studies by Crant (1996), Dess et al. (1999), Shane and 
Venkataraman (2000), and Baron and Henry (2010).

Regarding the influences of the attitude variable, we can 
affirm that attitude directly influences intention, and deci-
sively so, while control does so indirectly, through attitude. 
This result, which shows that control does not directly influ-
ence intention, is in line with the study by Obschonka et al. 
(2015). This implies that attitude is the variable that will 
directly determine EI, according to authors such as Obschonka 
et al. (2015) and Kautonen et al. (2015). Therefore, we must 
accept H3a and H4 and reject H3b.

Conclusions and Limitations

The present study offers a series of theoretical and practical 
conclusions, especially useful for those responsible for 

public and university policies. From the theoretical point of 
view, this research presents as an innovation the application 
to academic entrepreneurship of the well-known Big Five 
model, which has not previously been used in this area. In 
addition to this, the consideration of the Big Five traits as 
antecedents of the entrepreneurial skills raised by Ahmetoglu 
(2015) is a contribution in that it is those people who have 
certain psychological characteristics that, in turn, evolve 
into entrepreneurial traits or skills. Likewise, entrepreneur-
ial skills are what determine attitude, which is why they 
must be developed through public policies that result in the 
improvement of these capacities, as a method to increase EI 
among academics.

However, from the practical point of view, the results 
show that it is attitude that directly influences the EI of 
academics. This implies, both for public policy promoters 
and for those responsible for promoting university entre-
preneurship, that measures must be taken to act on these 
findings if increasing the entrepreneurship rate of aca-
demics is truly desired. Along these lines, those aspects 
that have to do with the entrepreneur’s academic vision 
and with one’s attitude toward entrepreneurship should be 
encouraged.

By the same token, perceived control, which indirectly 
influences intention, is another factor to be considered by 
policy makers. In this sense, activities such as entrepreneur-
ship training and business skills should be promoted, so as to 
increase the degree of control perceived by academics and, 
in this manner, boost entrepreneurship.

In sum, entrepreneurial skills are the key element in 
the EI of Spanish academics, being determinants of atti-
tude and control, which is why it is absolutely necessary 
to focus public policies on them. Along these lines, entre-
preneurial skills become a vitally important element 
when it comes to developing the intention to become an 
entrepreneur.

This study has some limitations that must be taken into 
consideration and must be resolved by future studies. First, 
the sample, although representative, may not be broad 
enough to generalize the results and to compare different 
universities or regions. Second, this study deals with a spe-
cific moment in time, so it would be necessary to repeat the 
research over time, with the aim of discovering the evolution 
of the different determinants of entrepreneurship and detect-
ing possible changes in them.

Finally, this study can be improved by comparing the 
effectiveness of the same set of variables ex ante and ex 
post, with the purpose of validating the methodology and 
knowing if, indeed, EI can be influenced through these 
variables.
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Multicollinearity, VIF Cronbach’s alpha rho_A Composite reliability Average variance extracted (AVE)

Actit 0.916 0.918 0.941 0.800
Agreeab 0.802 0.823 0.860 0.551
Conscient 0.761 0.906 0.854 0.663
Control 0.881 0.891 0.909 0.624
Entrepre 0.726 0.750 0.845 0.646
Extrov 0.841 0.845 0.887 0.611
Intent 0.840 0.855 0.894 0.680
Neurtoc 0.649 0.678 0.808 0.586
Open 0.716 0.759 0.840 0.638

Appendix A

Appendix B

Evaluation of the Measurement Model.

Construct
Factor 
loading

Cronbach’s 
alpha

Composite 
reliability AVE

Personal skills

Extroversion (EXT) 0.841 0.887 0.611
EXT1: I am usually the soul of parties/meetings. 0.805
EXT2: I feel comfortable surrounded by people. 0.762
EXT3 I am one of those who always start conversations. 0.832
EXT4: I speak with very diverse people in different situations. 0.751
EXT5: I do not mind being the center of attention. 0.755
Agreeableness (AG) 0.802 0.860 0.551
AG1: I am usually interested in others. 0.688
AG2: I am empathic with the problems of the people. 0.741
AG3: I have a “big heart.” 0.726
AG4: I give part of my time to others. 0.775
AG5: I make people feel comfortable with me. 0.778
Neuroticism (NEURO) 0.649 0.808 0.586
NEURO1: I usually stay relaxed most of the time. 0.739
NEURO2: I rarely feel depressed. 0.790
NEURO3: I do not have mood swings often. 0.905
Conscientiousness (CONS) 0.761 0.854 0.663
CONS1: I pay attention to details. 0.845
CONS22: I perform my tasks promptly. 0.764
CONS3: I usually follow schedules meticulously. 0.679
Openness (OPEN) 0.716 0.840 0.638
OPEN1: I have a very vivid imagination. 0.820
OPEN2: I usually have excellent ideas. 0.879
OPEN3: I understand abstract ideas quickly. 0.685
Attitude 0.916 0.941 0.800
ATT1 The idea of being an entrepreneur attracts me. 0.894
ATT2: If I had the resources and the opportunity, I would create a spin-off. 0.928
ATT3: Being an entrepreneur would generate feelings of satisfaction in me. 0.920
ATT4: I think if I set up a spin-off I would succeed. 0.832
Perceived Control 0.881 0.909 0.624
PC1: I would be able to recognize an entrepreneurial opportunity before others. 0.806
PC2: It would be able to make improvements in existing products in the market. 0.762
PC3: I would be able to carry out market studies for new products. 0.783
PC4: I would be able to create a marketing plan for my products. 0.821
PC5: I would be able to convince future investors to invest in my business. 0.812
PC6: I would be able to develop a strategic plan. 0.752

(continued)
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Determination of the Model.

Variable Description

X Exogenous predictive indicators
ξ Latent exogenous variable (independent)
Y Indicators of the endogenous variables
η Endogenous latent variable (dependent)
β Relationship of exogenous latent variable with exogenous latent variables
γ Existing relationship of latent variable with endogenous latent variables
ζ Structural model error
λ λx Loadings of the indicators with the exogenous latent variable

λy Loadings of the indicators with the endogenous latent variable
δ Exogenous indicator errors
ε Endogenous indicator errors

Exogenous indicators

ξ1 Openness( ) ξ2 Conscientousness( ) ξ3 Extroversion( ) ξ4 Agreeableness( ) ξ5 Neuroticism( )
X x

1 1 1 1= λ ξδ X x
6 6 2 6= λ ξ δ X x

11 11 3 11= λ ξ δ X x
16 16 4 16= λ ξ δ X x

21 20 5 21= λ ξ δ

X x
2 2 1 2= λ ξδ X x

7 7 2 7= λ ξ δ X x
12 12 3 12= λ ξ δ X x

17 17 4 17= λ ξ δ X x
22 22 5 22= λ ξ δ

X x
3 3 1 3= λ ξδ X x

8 8 2 9= λ ξ δ X x
13 13 3 13= λ ξ δ X x

18 18 4 18= λ ξ δ X x
23 23 5 24= λ ξ δ

X x
4 4 1 4= λ ξδ X x

9 9 2 9= λ ξ δ X x
14 14 3 14= λ ξ δ X x

19 19 4 19= λ ξ δ X x
24 24 5 24= λ ξ δ

X x
5 5 1 5=λ ξδ X x

10 10 2 10=λ ξ δ X x
15 15 3 15=λ ξ δ X x

20 20 4 20=λ ξ δ X x
25 25 5 25=λ ξ δ

Construct
Factor 
loading

Cronbach’s 
alpha

Composite 
reliability AVE

Dependent Construct

Entrepreneurial Intention (EI) 0.840 0.894 0.680
EI1: In the foreseeable future, do you intend to participate in the founding of a 

spin-off?
0.896

EI2: In your opinion, in the foreseeable future, what is the probability that a  
spin-off melts?

0.890

EI3: I have recently searched for information on ways and means to found a 
spin-off.

0.785

EI4: If my research had marketing potential, I would like to participate in the 
founding of a spin-off to commercialize the research.

0.713

AVE = average variance extracted.

Appendix B. (continued)

Appendix C

Endogenous indicators

η1 Entrepreneurial ability( ) η2 Attitude( ) η3 Perceived control( ) η4 Entrepreneurial intent( )
Y y
1 1 1 1=λ ηε Y y

4 4 2 4=λ η ε Y y
8 8 3 8=λ η ε Y y

17 17 4 17=λ η ε

Y y
2 2 1 2=λ ηε Y y

5 5 2 5=λ η ε Y y
9 9 3 9=λ η ε Y y

18 18 4 18=λ η ε

Y y
3 3 1 3=λ ηε Y y

6 6 2 6=λ η ε Y y
10 10 3 10=λ η ε Y y

19 19 4 19=λ η ε

Y y
7 7 2 7=λ η ε Y y

11 11 3 11=λ η ε Y y
20 20 4 20=λ η ε

Y y
12 12 3 612=λ η ε

Y y
13 13 3 13=λ η ε

Y y
14 14 3 14=λ η ε

Y y
15 15 3 15=λ η ε

Y y
16 16 3 16=λ η ε
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The relationship between the endogenous and the exogenous 
latent variables is as follows:

η γ ξ γ ξ γ ξ ζ

η γ ξ
η γ ξ γ ξ ζ

η γ ξ γ ξ

1 1 1 2 2 3 3 1

2 4 4 2

3 5 5 6 6 3

4 4 4 5 5

= + + +

= +
= + +

= + +

ζ

γγ ξ ζ6 6 4+
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Abstract: In recent years, universities and public authorities have increasingly focused on creating
USOs (university spin-offs) as a method of transferring research results to society and of achieving
the sustainable development sought by European institutions. However, the success of these policies
depends on the appeal of creating a USO for academics. The aim of this research was to examine
the relative importance of certain factors that may boost academic entrepreneurship and, therefore,
to guide public policies. To do this, a qualitative study was carried out among 42 researchers
from Spanish universities and research centres to understand their motivations for creating a USO.
A quantitative study was then carried out, based on Conjoint Analysis and with a sample of 1726
academics, to identify the relative importance of six conditions that influence their predisposition to
become entrepreneurs. This technique is seldom used in the field of entrepreneurship and, to the best
of our knowledge, has never been used before to analyse academic entrepreneurship. The results
of the study show that personal economic benefit is clearly the factor that heightens the intention
to create a USO the most. Research benefit, CV benefit, support programmes, teaching reduction
and personal cost are of lesser importance. The study also concludes that there are few differences
according to the academic’s profile.

Keywords: academic entrepreneurship; conjoint analysis; policy makers; spin-off; technology transfer

1. Introduction

Over the last two decades, public research centres and higher education institutions have increased
their focus on improving the transfer of their research results to society, especially to the productive
system. We have begun to hear the term “entrepreneurial universities”, which reflects their concern for
contributing towards the sustainable economic development and societal impact [1–5] of their region
and country. In this sense, one of the most important contributions of USOs is how it helps to create jobs.
In Spain, where the unemployment rate is over 15% according to the National Statistics Institute, this
type of companies could be a good way to improve the employment rate and to accomplish the smart
specialization commitments proposed by the European Commission in the “Europe 2020 Strategy”.

Smart specialisation is the capacity of regions to devise structural alterations in their economies
through innovation, the detection of opportunities and the absorption of resources [6]. Therefore, it is
a model of regional development that is based on innovation, derived mainly from the efforts in R&D
and the creation of companies in accordance with said discoveries [7–9]. This concept is broadly in line
with the definition, creation, mission and objectives of the USO. For that, academic entrepreneurs are
in a great position to realise the areas of R&D and create companies in the way of smart specialisation,
taking advantage of the resources available in their regions.
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This type of business, based on knowledge and technology transfer, are so important for achieving
the smart specialization objectives. Apart from this, USOs are innovative businesses that turn ideas
into economic success, link education and industry and take advantages of knowledge and local
potential, three pillars of the smart specialization concept. USO also contributes to smart specialization
through the creation of relationships among the educational-scientific, industrial and institutional
system, which has been called triple helix. This is one of the tenets of smart specialization, and USOs
contribute to this in a resounding way.

This importance not only involves its contribution to sustainable economic development and
job creation [10–12], but also the generation of new business opportunities and diversification of
existing businesses [13], technological development, creation of new sectors, contribution to female
employment [14] or attraction of talent and new entrepreneurs as a result of setting up USOs [13].
For all these reasons, USOs have been a great way to achieve sustainable development during the last
two decades. This sustainability is based on the sectors that traditionally involved university research
transfer, as technology and green sectors [15]. This transfer of knowledge has traditionally been
carried out through patents and external collaboration agreements between researchers and companies.
However, the development of academic entrepreneurship is becoming increasingly important for the
creation of USOs [16,17].

An academic entrepreneur “could be viewed as that higher education actor who innovatively
leverages internal and external opportunities to not only generate economic resources for their own
profit or in support of their academic units and institutions, but also to create within the academy
social and political change platforms” [18] (p. 444). Etzkowitz and Viale [19] (p. 600) defined them as
experts in a specific scientific area, “with an eye on basic research as well as company problems [ . . . ]
and divergence in awareness of commercial potential”. A USO is the company resulting from this
process, which is characterised by exploiting the research results of its founders and by being linked to
the university institution from which it arises.

Motivated academics are necessary for the development of academic entrepreneurship [20], with
the aim being to perform actions that go beyond their classical roles of teaching and research [21].
Identifying and understanding these motivations are essential for the people running the government
and universities to design effective policies that contain enough incentives for academics to become
academic entrepreneurs [22].

Miranda et al. [23] identified three main research areas in the field of academic entrepreneurship:
individual characteristics, firm and institutional context, depending on the unit of analysis. When the
analysis refers to the individual faculty member, the main area is “individual”; when the focus is on
the USO itself, the area is called “firm”; and in cases where this analysis is related to the national or
regional context where the USO is located and the economic and social impact of USO could have on
it, the area is called “institutional context”. The research presented in this article falls within the first
research area, with the aim being to draw conclusions that can guide institutional support policies.

The antecedents or factors that influence entrepreneurial intention have been widely studied in
the general literature on entrepreneurship. The theoretical framework adopted in our paper is based
on the classical entrepreneurial intention model. However, these factors must be analysed for the
specific case of academic entrepreneurs, as both the personal characteristics of the academics and the
environmental factors are clearly different, as are the networks, players and institutions involved [24].
As indicated by Hoye and Pries [25] and Hannibal et al. [26], academic entrepreneurship is a subject
that still needs to be researched in more depth.

In the case of Spain, the number of USOs created during 2010–2014 was 586—33% of which were
participated in by the university of origin. Since 2006, this creation has grown significantly, reaching
a figure of around 100 USOs created per year since then [27]. These data placed Spain in the group of
“moderate innovators”. This is the same group as, e.g., Portugal or Italy are found. In 2016, Spanish
academics requested 559 new patents and 95 new USOs were created. This information shows us the
importance of this type of business for Spain and for its sustainable development.
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In this context, the main contribution of this paper is to identify which conditions or support
measures have the most influence on the predisposition to create a USO, “the bottom-up behaviors of
individual academic scientists”, as it was called by Hmieleski and Powell [28]. This subject has still not
been well researched but is important when it comes to guiding university research policies.

This research also offers the novelty of applying the Conjoint Analysis methodology to the study
of academic entrepreneurship. This technique is widely used in the study of customer preferences but
is hardly used in the study of the work preferences of employees or entrepreneurs.

Having discussed its relevance and novelty, the study is divided into various sections. The next
section includes a review of literature on the factors that motivate entrepreneurial intention.
The research objectives and methodology are then explained. The following section contains the
results obtained in both the qualitative and quantitative research carried out. It finishes with the
conclusions and implications arising from the results, the limitations of this study and the future areas
to explore.

2. Theoretical Framework

According to the review of USO literature carried out by Miranda et al. [23], most studies have
aimed to analyse the chief antecedents of academics’ entrepreneurial intention, categorising them as
individual or contextual factors. For example, Lam [29] examined intrinsic and extrinsic motivations
and discusses their interrelationship.

Individual factors are those personal characteristics that influence the possibility of creating a USO
and the business orientation of the researcher. They can be of a biological or cognitive nature, the result
of their social interaction [30] or psychological factors [31]. Among the individual features that
have been proven to impact on entrepreneurial intention are the individual’s academic seniority,
entrepreneurial personality, self-confidence, creativity, the perceived utility of entrepreneurship,
the level to which the academic promotes the societal role of universities, gender or scientific
productivity (see [11,32–41]).

In contrast, contextual factors refer to the external circumstances that are beyond the academic’s
control and are not inherent to them as an individual, but rather to the setting in which they carry
out their professional activity [42,43]. We can distinguish between two levels of contextual factors.
A general or macro-environmental factor, which has an influence on whether there is a greater or lesser
incentive to become an entrepreneur and the support for such activity within a country or region [44].
This environment is common to all entrepreneurs, not only to academic entrepreneurs, although they
may perceive it differently. Secondly, there is a specific environmental factor that only affects academic
entrepreneurship and that is determined by the university policy adopted by those responsible for
university education and those running each of the universities.

The general environment refers to the general economic position of the country or region,
the existing entrepreneurial culture and the political and financial support for innovation and
entrepreneurship. Although much less studied than individual factors, various research studies have
evaluated their effect on the entrepreneurial intention of academics [37,43–45]. Given the objective
of our work, we focus here on analysing the literature on those factors determining entrepreneurial
intention over which university policy makers have an influence; that is, relating to the specific
environment of the university [46–53].

Roberts and Malone [54] may be considered the precursors in the study of university policies to
support academic entrepreneurship. They suggested that university strategies should be designed
according to two variables: selectivity and support. From these, two opposing strategic scenarios
can be adopted. The first is based on low selectivity and low support, aimed at creating the highest
number of USOs with the least possible support. The second is based on high selectivity and high
support, aimed at creating few USOs with a high level of support to ensure their success.

Some authors suggest that the support programmes or models will also determine the type of
USO created. Differences in the degree of organisation and management of the resources available
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and support activities could lead to USOs aimed at self-employment, economically profitable USOs or
USOs aimed at success [55–58].

In some cases, the result is that the university environment is not key in the formation of
an academic’s entrepreneurial intention [23,59]. In a recent study, Fini et al. [60] (p. 361) showed that
“changes in the institutional framework conditions at both national and university level are conducive to the
creation of more spin-offs, but that the increase in quantity is at the expense of the quality of these firms”.

Among the main university policy measures that may favour the entrepreneurial intention of
academics are: providing financing in the early stages of the USO [61]; obtaining a research career
benefit by placing value on entrepreneurial activity on the academic’s CV [35]; the option to reduce
the workload as a result of participating in the management of a USO [62–64]; and a reduction in the
bureaucracy necessary to launch a USO [65].

Some authors show that the outgoing royalty settlement between academics and the university,
as well as economic gain [11,32] is also essential for determining the USO creation performance [66–70].
However, some authors such as Stern [71] consider that the relationship between wages and science
is doubtful.

Lam [29] considered that, aside from the distribution of economic gain, referred to as “gold” by
the author, there are two more rewards that motivate academics to become entrepreneurs: “ribbon”,
defined as reputational or career rewards, and “puzzle”, defined as intrinsic satisfaction at becoming
entrepreneurs. Fini et al. [59] showed that the chance to access university infrastructures is one of the
most important incentives for academics.

However, extra investments and endeavours made by some universities to generate additional
mechanisms to sustain USOs are not noticed as further incentives. There are several studies that
highlight the need for support to be provided through the protection of research results rather than
through promoting entrepreneurial activity [72–80], as this is the element that can slow down the
launch of a USO to a greater extent.

Finally, Fini et al. [81] demonstrated the need for academic entrepreneurship support programmes
to be coordinated with the existing local and regional programmes. This coordination can increase
their effectiveness.

In short, an examination of the literature demonstrates the influence of academic entrepreneurship
support policies, referred to as the university environment, on the entrepreneurial intention of scientists.
However, it is compulsory to highlight the necessity of examining the attitude of academics towards
several support policy actions and, therefore, classify them in line with their effect on entrepreneurial
intention. This paper attempts to shed light on that knowledge gap.

3. Objective and Methodology of the Study

The aim of the paper is to study the situations that can have the most impact on the predisposition
of Spanish researchers to found a USO. This knowledge can guide university policies and involves:

1. Identifying the relative importance academics place on the different conditions or policies
providing an incentive to create a USO. As indicated above, there are no existing studies focused
solely on analysing this issue.

2. Identifying whether the conditions or incentives to create a USO are different according to
the academic’s profile—specifically, according to their gender, academic seniority, professional
category, field of knowledge and the regional environment where they work. The selection of
these variables to segment academics is justified by the results of previous studies that have
demonstrated that they influence the intention to create a USO.

With regard to gender, studies such as those of Stuart and Ding [82], Whittington and
Smith-Doerr [83], Abreu and Grinevich [84], Amoros and Bosma [85] and Miranda et al. [38] have
revealed that female academics have a lower entrepreneurial intention than male academics. For this
reason, we understand that female academics may also perceive academic entrepreneurship support
actions differently.
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There are also differences in entrepreneurial intention according to the scientific field the
academic is researching. This is the conclusion of the studies by Fini et al. [81], D’Este et al. [86]
and Miranda et al. [37]. Therefore, one can assume that their entrepreneurship support needs may
also be different. The same occurs with academic seniority, although the results on its relationship
with entrepreneurial intention are inconclusive. There are research studies that have shown that this
intention increases with experience [21,87] while other studies find the opposite results [46,82,88].

We also find studies such as those of Stuart and Ding [82] and Colyvas and Powell [84] that
reach the conclusion that professional category is a significant factor in the choice to create an USO,
especially with regard to the stability obtained as a result of this and the need to achieve new goals
that are different from academic ones, which have already been attained.

Finally, as indicated in the previous section, entrepreneurial intention can also be affected by the
regional environment where the academic works. Therefore, this variable has also been included to
analyse the data for our study in a segmented manner.

The use of the CA (Conjoint Analysis) method has been considered suitable to achieve the aims
described above. This method studies the preference structure of individuals through a research study
that contemplates the actual decision-making process they face when having to select among different
goods or circumstances.

In contrast to research studies that demand a direct and independent assessment of each feature
comprising a product, the Conjoint Analysis technique is decompositional. Participants are requested
to provide a general evaluation of several products, each categorised by dissimilar levels of a set of
characteristics. That is, it contemplates an actual selection scenario where the decision maker assesses
a merchandise as a whole and not each of its attributes separately. From these global assessments,
the method lets us detect the relative importance of each attribute.

The steps to be followed in conducting a research studying using Conjoint Analysis are
the following:

• Step 1: Choice of characteristics including the merchandise or choice being analysed.
• Step 2: Choice of attribute levels.
• Step 3: Choice of the data collection process.
• Step 4: Choice of incentives. Each of the products offered to individuals for assessment is

an incentive.
• Step 5: Method of managing the survey or data collection.
• Step 6: Choice of the technique for estimating partial utilities or partworths.

According to Hair et al. [89], the following “composition rule” tends to be used to estimate the total
utility of each stimulus for the participants. This is the sum of the partworth utilities corresponding to
each of the levels of the attributes that make up this stimulus.

Uijk =

Nj

∑
i=1

m

∑
j=1

VijDij (1)

where

Uijk = Total utility that the stimulus characterised by level i of attribute j provides to individual k.

Vij = Partial utility (partworths) or importance assigned to level i of attribute j.

Dij = Dummy variable that takes the value of one if the stimulus possesses level i of attribute j,
and zero otherwise.
Nj = number of levels corresponding to attribute j.

m = number of attributes.
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The importance of an attribute (Imp Pj) can be defined as the difference between the partworth
utilities associated with the levels of the attribute. The greater is the difference, in absolute terms,
between the highest and lowest partworth utilitiesthe more important is the attribute:

Imp Pj =
∣∣max

(
Vij

)
−min

(
Vij

)∣∣; ∀i = 1 . . . .m ∀j = 1 . . . .k j (2)

The researcher can identify the importance of an attribute in relation to the rest, i.e., its relative
importance (R Imp Pj), through the importance of each attribute and using the following expression:

R Imp Pj =
Imp Pj

∑I
i=1 Imp Pj

× 100 (3)

4. Experimental Design

The first stage in applying CA is to categorise the characteristics that describe the choice to found
an USO. Based on the literature review, we have designed a qualitative study to help us select them.

During two training workshops on academic entrepreneurship, contributors were requested to
reflect on the pros and cons of founding a USO, under which conditions they would do it and what
aspects would prevent them from doing it. A total of 42 academics from 9 universities participated in
these workshops.

The comments provided were compiled and grouped according to the topic which they referred
to. Among the advantages of creating a USO, the following were mentioned:

1. Personal satisfaction and professional fulfilment. This is, by far, the main argument in favour
of creating a USO. This was indicated through statements such as: “working on your own project,
something that is motivating”, or “professional pride at seeing the results of our work applied in the real
world outside the laboratory”.

2. The benefits arising from having the economic and material support provided by the university
in the early years of the project, as well as enjoying the prestige it provides. Some statements that
reflected these ideas were: “being able to use the university infrastructure and facilities means a lower
investment requirement and minimises risk” or “the number of contacts and opinion leaders that we can
generate in the university environment”.

3. Learning gained from the business project which will help to improve the research carried out
by the academic. Some academics even specified the learning that can be used in teaching: “The
participation of academics in USOs can enrich their teaching and research work by providing them with
greater contact with reality”.

4. The self-financing of research and other research benefits. It can be argued that the USO will
attract additional resources that can help the researcher continue their main activity. This has
been expressed with phrases such as: “you generate resources for more research” and “you can turn it
into reality and even continue developing and expanding the research area that gave rise to the company
without the rigidity, and above all the bureaucracy, that is sometimes a hindrance from the university”.

5. Improvement in the academic CV: “you accumulate merits for promotion”.
6. The economic benefit for the researcher-developer: “this can lead to an interesting professional and

economic boost”.

In contrast, the main difficulties or disadvantages in founding a USO mentioned were:

1. The difficulty in balancing it with other academic activities. This refers to the time that must be
spent on this task and its compatibility with the academic’s own tasks. This idea was expressed
with statements such as: “although the project may be very exciting in the early stages, I think that
finding time for all the additional work may become a big problem”, “the time that needs to be dedicated to
the company and the negative effect on academic research, which is what is considered for promotion”.
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2. Lack of knowledge and training. The participants complained: “we do not receive much training on
creating companies, which can be resolved by creating a multidisciplinary work group”, “we don’t have the
ability to market the product” or “we do not get legal or technical advice”.

3. Bureaucracy. This disadvantage also seems to be linked to the time constraints on university
academics and their experience with bureaucratic obstacles in other research activities: “the
bureaucracy involved in any research-related procedure or initiative”.

4. Lack of market focus. It has been acknowledged that the research carried out at universities
is sometimes out of touch with the reality of the market or that this requires activities that go
beyond the work performed at the university: “we researchers are somewhat removed from the reality
of our sector”, or “adapting the original idea to the real needs of the market can be one of the biggest
difficulties”.

5. The economic insecurity or risk assumed when exploiting research work through a USO. This was
expressed through ideas such as “economic insecurity and many headaches unrelated to research” or
“it would take years before the profitability of a company of this type would be sufficient for the company to
be viable”.

6. Ethical rejection from the environment. The link between research and earning money seems to
be frowned upon by some of the teaching staff: “many of the university’s employees have a negative
perception of people who earn money with research”, “we are used to the fact that the ethical thing to do is
to research with few resources”.

Subsequently, six kinds of factors were selected that might have an impact on the predisposition
to found a USO and these establish the characteristics to be included in the CA. Each can be presented
in a positive or a negative way (see Table 1). Four of these conditions can be controlled to a large extent
by university governing bodies and/or public organisations responsible for R&D policies:

• Researcher benefit. This denotes the capability to obtain resources for research through the USO,
such as allowing them to apply for certain public grants.

• CV benefit. This denotes recognition within the professional promotion systems for being part of
a USO.

• Teaching reduction. This denotes the possibility of reducing the teaching responsibilities of the
founders of a USO.

• Support programmes. This denotes the training and advice on entrepreneurship offered by
the university.

The other two factors selected as characteristics for the research denote aspects that cannot be
controlled by the university but are instead specific to each business. This is, the personal cost (more
working hours) and the economic benefit expected.

Table 1. Attributes and levels.

Attributes [Conditions for Becoming an Entrepreneur] Levels

Personal benefit
Yes Increase in my income
No No increase in my income

Researcher benefit
Yes Facilitates gaining of income for research
No Does not facilitate gaining of income for research

CV benefit
Yes Included in professional promotion
No Not included in professional promotion

Support programmes Yes With institutional support
No Without institutional support

Teaching reduction Yes Teaching workload reduction
No No teaching workload reduction

Personal cost
Yes Increase in work hours
No Maintenance of my work hours
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Another methodological issue to resolve is choosing between various procedures to construct
the stimuli that must be evaluated by the survey respondents. This decision will be determined by
the statistical software used. The CONJOINT module of the SPSS program was used in our research,
so the procedure chosen was the traditional full profile method. In this way, the survey respondent
must evaluate a unique set of stimuli, where each stimulus is defined by all the previously selected
attributes or conditions.

The next step is to choose the data collection procedure, which involves making two decisions.
The first concerns the number of stimuli to be shown to survey respondents. In our case, the complete
factorial design would have involved presenting the 64 possible stimuli [2 × 2 × 2 × 2 × 2 × 2] to
the survey respondents. However, this would lead to information overload, negatively affecting the
quality of their responses. For this reason, an orthogonal fractional factorial design was used, which
reduced the number of stimuli to just 8 (Table 2). This reduction was carried out in such a way that the
information acquired from the use of the resulting subset would be similar to that which would have
been acquired using all the stimuli. In particular, one ensures the presence of all the attributes and
their corresponding levels with equal intensity in the stimuli with this design, without introducing
a bias to any given level.

Table 2. Stimuli presented to the academics.

Personal
Cost

Personal
Benefit

Researcher
Benefit

CV
Benefit

Support
Programmes

Teaching
Reduction

Situation 1 No No No Yes Yes No
Situation 2 Yes No No No Yes Yes
Situation 3 Yes Yes No Yes No No
Situation 4 No No Yes Yes No No
Situation 5 Yes Yes Yes Yes Yes Yes
Situation 6 Yes No Yes No No No
Situation 7 No Yes No No No Yes
Situation 8 No Yes Yes No Yes No

The second decision refers to the method of carrying out the evaluation of the set of stimuli
presented to the survey respondents: ranking or evaluation (classification). In our case, the second
choice was selected and the questionnaire participants had to assess the attractiveness of the 8 stimuli
using a progressive scale from 1 (low incentive to create a USO) to 7 (high incentive). The stimuli were
presented to the survey respondents through an online questionnaire.

To conduct the research, a database of almost 33,000 academics from the 82 Spanish universities
was created and a census study was carried out. Responses were obtained from 5.2% of the population,
with a total of 1726 individuals answering the questionnaire (Table 3). This study was conducted in
January 2017, and the questionnaire was available for two weeks. Model estimation was done using
an Ordinary Least Squares regression model.

Table 3. Quantitative study technical data table.

Study group Academics employed at Spanish universities and research centres: 32,969
Sample size 1726 academics

Geographical scope Spain
Fieldwork January 2017

Type of survey Self-administered online questionnaire

5. Results

Responses were obtained from academics from 50 universities and from 16 out of the 17 Spanish
regions. Fifty-two per cent of the academics participating in the study are public servants whereas the
remaining 48% are private employees. In terms of the years of professional experience, 7% of survey
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respondents have less than 5 years, 31% have between 5 and 15 years and 62% have over 15 years.
Sixty-one per cent are men, compared to 39% who are women. This figure is in line with the percentage
of women at Spanish universities where they account for 40.5% of the total [90].

The universities were divided into three groups according to the “Regional Innovation Scoreboard
2016” prepared by the European Commission to compare innovation performance in the regions of
the European Union. Universities located in regions included in the “Strong Level 1” category of this
index were classified as from strongly innovative regions. Those located in regions rated as “Moderate
Level 3” were classified as universities in average innovative environments. Those located in regions
rated as “Moderate Level 2” and “Moderate Level 1” were classified as universities in weak innovative
environments. Approximately 1% of the sample were located in a region classified by the European
Union as having a strong innovation profile, 52% fell into the category of average profile regions
and 47% weak profile regions. This distribution was similar to that of the population of Spanish
academics [90].

The structure of preferences of the academics analysed is shown in Table 4. The consistency of the
model was assessed through Pearson’s and Kendall’s Tau statistics. As both indices have values very
close to 1, we can state that the model is an acceptable fit.

Table 4. Relative importance and estimated utilities.

Estimated
Utility

Relative
Importance

Personal benefit
Increase in my income 0.770

27.97%No increase in my income −0.770

Researcher benefit
Facilitates gaining of income for research 0.341

16.19%Does not facilitate gaining of income for research −0.341

CV benefit
Included in professional promotion 0.339

15.82%Not included in professional promotion −0.339

Support programmes with institutional support 0.300
13.98%without institutional support −0.300

Teaching reduction Teaching workload reduction 0.131
13.53%No teaching workload reduction −0.131

Personal cost
Increase in work hours −0.088

12.51%Maintenance of my work hours 0.088

[Constant] 3.631

Pearson’s R = 0.992; Kendall’s Tau = 0.857.

6. Discussion

The results reveal that the condition that motivates Spanish academics to found a USO the
most is the personal and economic benefit they obtain. This condition determines almost 28% of
a researcher’s structure of preferences. There are no such significant differences in importance among
the other conditions. The second and third most motivating conditions are aspects that relate directly
to research: the researcher benefit to attract resources that allow them to continue researching (16.2%)
and the CV benefit. In contrast, the personal cost measured in terms of extra occupied hours that
the entrepreneurial project would entail is the motivating factor to which they awarded the least
importance (12.5%). As can be seen, the relative importance of the four conditions that can be
controlled by public and university policies is very similar.

As expected, positive utilities are obtained when the conditions analysed are presented in
a positive situation for the academic. Therefore, the ideal situation would be one where the USO
generates extra income for the academic and allows them to obtain resources to continue researching,
the university system gives them recognition for creating a USO and reduces the teaching hours of
its developers, the university offers training and advice, and management of the USO can be done
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without a marked increase in the academic’s working hours; that is, it can be done within their usual
working day.

After analysing the structure of preferences of the group of academics participating in the study,
the study was then carried out separating the individuals according to their gender, academic seniority,
professional category (public official contract or private contract), as well as their field of knowledge
(life sciences, engineering, basic sciences and social and human sciences). The analyses were also
carried out dividing the academics according to the innovative level of the region where their university
is located.

In all cases, results very similar to the global ones were obtained. Economic benefit is always
the factor with the greatest relative importance in the formation of the predisposition of academics to
become entrepreneurs; and always with a percentage that ranges from over 25% to 29%. Furthermore,
as seen with the results for the entire sample, the other five factors always have a much lower weight
that is similar in each case. It can be said, therefore, that there are no differences in the evaluation of
the different USO incentive measures on the basis of the academic’s personal and professional profile.

7. Conclusions

Examining the results of this research involving Spanish academics leads to interesting conclusions
from both theoretical and practical viewpoints, which we believe could be useful for the decisions of
university managers and those in charge of public policies. Our study reveals that, contrary to what
most researchers usually postulate [29,35], economic benefit is not only important but also occupies
the first position among the aspects determining academic entrepreneurship.

Another contribution to the theoretical framework is the evidence that there is little need to
segment academics when establishing policies designed to motivate entrepreneurship, as aspects
such as region, gender and knowledge area do not lead to significant differences in the key elements
considered when making the decision to found a USO based on research results. This provides a vision
of academics as a homogeneous group with a shared culture, where the scale of values and hierarchy
of evaluated elements largely coincide regardless of the sociodemographic and/or professional aspects.
This contradicts some of the literature on the greater and different motivation of male and female
entrepreneurship [38,91–93], as well as the differences in entrepreneurship according to professional
category [88] or years of experience at the university [21,87]. In this way, academic entrepreneurship
depends not so much on the individual’s sociodemographic or professional characteristics, but on the
policies implemented to promote it.

It can be inferred from the above conclusion that the results of this study are of interest both
for university managers and for political decision-makers and those responsible for public policies.
Contrary to that postulated in the literature, the hierarchy of elements evaluated by academics when
deciding whether to create a USO is different from that proposed thus far. Our results suggest that
university managers must promote the capacity of the system so that the researcher and CV benefits
for the academics involved in creating USOs are higher. This undoubtedly involves the inclusion
of entrepreneurship as one of the aspects evaluated by university assessment agencies in the same
degree as teaching and research, and the recognition of this task as one that is part of academic
life. Creating support programmes and giving management training for all academics could also be
helpful in providing scientists with business development capabilities. One of the most important
changes in political and management decisions is the sharing of benefits between scientists and the
university, as shown by this study. In the same way, universities should revise the political practices
in teaching reduction and personal costs, i.e. universities should let academics promoting an USO
reduce their teaching and researching hours. Likewise, it does not seem necessary to create different
programmes for sociodemographic or professional scale reasons, given that the motivations of the
academics are similar.

These academic entrepreneurship support programmes can foster regional economic development
based on the principle of entrepreneurial discovery as proposed in the smart specialization framework.

83



Sustainability 2018, 10, 4266 11 of 15

We agree with Varga et al. [9] that this role is especially relevant in regions like Spain where
entrepreneurial development is hindered by many obstacles.

Despite all efforts made in designing this research, our study is not without its limitations. Firstly,
a common restraint in this type of research arises from self-selection bias, as people already interested
in the topic of the study are more likely to respond to this type of survey. In addition, the cross-sectional
nature of this work suggests the need to conduct and replicate the study over time to determine the
evolution of the relative importance of these factors and the influence that regulatory and management
changes could have on this. Similarly, it may be interesting to carry out a geographical comparison
with other countries in order to analyse whether the results of our work can be extrapolated to different
economic and university environments.
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Introduction

The past decades have been especially important for univer-
sities, producing changes in their aims. The university of the 
21st century has thus added to its already traditional roles as 
center of education and conservator of knowledge (teaching) 
and creator of knowledge (researching) the mission of trans-
feror of new knowledge and exploiter of the research results 
(technology transfer). This knowledge transfer can take 
many forms (Grimaldi et al., 2011), among which the cre-
ation of spin-off stands out as one of the most common ones 
(Berbegal-Mirabent et al., 2013).

Although it is true that there is no consensus in the aca-
demic field about the definition of university spin-offs 
(USOs; Vesperi et al., 2018), they can be defined, generally 
speaking, as companies founded by individuals from the aca-
demic community, including people with research experi-
ence, and based on a technology that is transferred from the 
parent organization to society. With this definition in mind, 
we can affirm that, in recent years, research on academic 
entrepreneurship has grown in parallel with the flourishing 
of entrepreneurship in the university context. The phenome-
non of the USOs has received increased attention in recent 
years from governments, universities, and policy makers 
(Huynh et al., 2017). This increased attention is the result of 
trends in the current economy, emphasizing knowledge as a 
system of wealth creation (Brinkley & Lee, 2006), as well as 

the recent development of new technologies and the social, 
economic, and political changes of the past decades (Pérez & 
Carrasco, 2009). These changes have led the university to 
become a source of socioeconomic development of the 
region in which it is located (Fini et al., 2018), as well as to 
be more dynamic, with a greater capacity for adaptation and 
creativity, thus being able to respond to the needs of the soci-
ety in which it is located (Adams, 1993; Bienkowska et al., 
2016; Bienkowska & Klofsten, 2012; Etzkowitz, 1998, 2004, 
2013; Etzkowitz et al., 2000; Klofsten & Jones-Evans, 2000; 
O’Shea et al., 2007; Roberts & Malone, 1996). However, the 
phenomenon of USOs is multifaceted and not easy to inter-
pret, due to the complexity of the environment and the vari-
ety of factors influencing their creation and success (Vesperi 
et al., 2018). Academic entrepreneurship and, more specifi-
cally, the success of the USOs are largely influenced by out-
side elements, especially regarding public policies and 
support (Fischer et al., 2019). To achieve the desired trans-
formation, universities and governments must focus on the 
transfer of the technology produced (Guerrero et al., 2016) 
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and the creation of concrete support policies that will maxi-
mize the creation and success of USOs (Hayter, 2016). The 
public administrations, therefore, have a fundamental inter-
est in increasing the quantity and quality of USOs. Central 
governments, regional governments, and the universities 
themselves have created programs to support the creation of 
this type of company. The objectives of these public support 
programs are focused on promoting the transfer of knowl-
edge from universities to the productive sector and achieving 
greater regional growth thanks to the creation of technology-
based companies (Budyldina, 2018).

However, what happens in many cases is that these pro-
grams focus on stimulating the creation of new USOs but 
forget to support their subsequent development, which would 
allow them to move from the creation phase to the consolida-
tion phase (Fernández-Alles et al., 2015). Very few academic 
companies reach this stage, given their high mortality, with 
an average life span of 3.56 years in the Spanish case (Pazos 
et al., 2016). This stage of consolidation, also called the 
growth phase by some authors (Ndonzuau et al., 2002; 
Vohora et al., 2004), is characterized by the increase in sales 
and the greater ease of access to resources, especially finan-
cial resources, which is why the literature has focused on this 
topic as a key aspect of public policies, being one of the top-
ics with the greatest need for discussion in the field of aca-
demic entrepreneurship (Helm et al., 2018).

This topic is, clearly, understudied (Prokop et al., 2019), 
and this is precisely the gap that this article seeks to fill. This 
factor is extremely relevant today, both economically and 
socially. From an economic point of view, it is relevant as 
long as the public administrations are devoting a large 
amount of resources (economic and human) to the approval 
and implementation of policies that result in the improve-
ment of USOs’ prospects for survival. From the social point 
of view, it is relevant due to the accountability that citizens 
demand regarding the allocation of public money and its use-
fulness. With all that in mind, the objective of this research is 
to study the influence of institutional- and ecosystem-level 
variables in USOs, understanding success as growth in sales 
and employment. This is a subject scarcely analyzed in the 
literature (Mathisen & Rasmussen, 2019): Although several 
studies have demonstrated the influence of this type of policy 
(e.g., Sánchez et al., 2012), there are no studies that analyze 
which specific policies have the greatest impact on the results 
of the USOs.

The remainder of the article is structured as follows. 
Section “The Success of the USOs” offers an overview of the 
research carried out to date on the factors that determine the 
growth of a USO. Section “Method” presents the database 
and the methodology used in this study. The empirical results 
and their interpretation are the focus of Section “Results.” 
Finally, Section “Conclusion” presents the conclusions and 
the main implications for the management of the results 
obtained and also proposes future lines of research.

The Success of the USOs

According to Mathisen and Rasmussen (2019), to understand 
the phenomenon of USOs, it is very important to consider 
how these firms develop, grow, and perform over time, since 
the existing literature has so far been based on the study of 
the creation of USOs, disregarding these other important 
aspects. Thus, it is crucial to know the factors influencing the 
growth and success of USOs. The first step for being able to 
study the success factors of USOs is to consider what is 
meant by the word success. For USOs, the term success has 
several connotations.

Some authors consider that the success of a USO is 
achieved simply by its permanence in the sector, that is, by 
remaining listed in the registry, irrespective of whether it 
shows activity (Leitch & Harrison, 2005; Rothaermel & 
Thursby, 2005a; Shane, 2004; Shane & Stuart, 2002). 
However, this aspect is not of interest for our study since, as 
Roberts (1991) demonstrates, the usefulness of this simple 
survival criterion is too limited.

Other authors consider that the success of a USO depends 
on its ability to achieve certain goals, depending on the stage 
they are in (Lockett & Wright, 2005; Wright et al., 2006), or 
to achieve an enormous volume and variety of specific objec-
tives (Hayter, 2013; Link et al., 2007; Zucker et al., 2002). 
However, as Hayter (2015) establishes, “Although such an 
approach may yield insight about spin-off success, its contri-
bution is dependent on robust longitudinal data that, unfortu-
nately, rarely exist” (p. 7). In addition to this, the difficulty of 
having to adapt each of these objective criteria to each sector 
of activity, the fact that some of them cannot be applied to the 
USOs created in the field of social sciences, and the long list 
of goals that could be created make this definition of success 
ineffective.

Finally, there are those authors who consider that the suc-
cess of the USO is directly related to growth (Clarysse et al., 
2011; Khadhraoui et al., 2019; Migliori et al., 2019; 
Rodríguez-Gulías et al., 2016a). In this way of thinking, a 
USO is considered a successful firm if, in addition to surviv-
ing for a certain period of time, it is able to grow in its levels 
of employment and sales (Bessière et al., 2017; Bock et al., 
2018; Mustar et al., 2008; Niosi, 2006; Shane & Stuart, 2002). 
Previous studies, such as the one by Niosi (2006), establish 
that the factors most influential for growth in sales and 
employment are the type of activity carried out, the age of the 
USO, the support received, and the existence of patents.

In our study, we will apply this last definition of success, 
given that we understand it to go far beyond merely surviv-
ing in the market. This is due to the fact that, in many cases, 
the survival of a USO is simply curricular, that is, the USO is 
inactive in the market. We want to establish a clear differen-
tiation between those USOs that engage in activity in the 
market and grow, and those that do not carry out any activity. 
In short, success in this study is measured as the ability to 
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grow in sales and employment, this being the most opera-
tional and transversal definition that can be given (Rodríguez-
Gulías et al., 2016b). Thanks to this, USOs from different 
fields of expertise and with different characteristics can be 
compared.

Where growth in employment is concerned, it needs to be 
noted that one of the main characteristics of USOs is their 
clear limitation in number of jobs created, as illustrated by 
the tendency of USOs in France not to have more than 10 
employees after 6 years of existence (Mustar et al., 2008). 
This index is considered a good indicator of the growth 
capacity of new projects, according to Clarysse et al. (2011), 
and has been widely used as a synonym for the success of 
USOs (Clarysse et al., 2011; Niosi, 2006; Visintin & Pittino, 
2014). In addition, this aspect is pivotal to the analysis of 
why academic companies are created, as one of their main 
purposes is to provide employment or placement for stu-
dents, especially doctoral students or doctoral graduates who 
have lower standing in the university system; these are the 
students who play a key role in the USO and its development 
and future growth (Hayter, 2016). Notwithstanding, the dif-
ference between USOs in terms of sector in which they are 
developed is essential, with a growth rate of 44.9% for tech-
nology-based USOs and 26.2% for all others (Rodríguez-
Gulías et al., 2016a).

As for growth in sales, this index is presented as very rel-
evant, given that there are some USOs that never reach the 
stage of conducting sales transactions, which muddies the 
very definition of a USO. This index is important because 
some USOs are purely curricular, that is, they have been cre-
ated to enhance the CVs of the researchers involved. Here, the 
existence and growth of sales transactions are a key element 
of success, because in the long term, only those that are able 
to compete will be able to stay in the market, and for that they 
must transact business regularly, continuously, and progres-
sively. In fact, the low growth of the USOs is one of the fun-
damental barriers to overall growth, mainly related to training 
in commercial skills (Van Geenhuizen & Soetanto, 2009) and 
to the networks created (Bock et al., 2018).

Toward a USO Success Model

Because of the special nature of USOs, one of the most pro-
lific research areas on the subject has been the study of the 
factors that determine their success. In this line, Helm and 
Mauroner (2007) conducted an exhaustive analysis of 71 
articles that studied these factors, reaching the conclusion 
that there are three categories of factors: those involving the 
founding person, the environment, and the company itself. 
Some time later, Bigliardi et al. (2013) proposed a new clas-
sification, based on a Delphi study in which 20 experts on the 
subject participated. From that research, those authors classi-
fied the factors that influence the success of USOs in four 
groups: factors related to the characteristics of the university, 
the founder, the environment, and technology.

According to Corsi and Prencipe (2015), there are three 
levels of influential factors: macro-level, related to envi-
ronment; meso-level, focused on parent university and the 
influence of the technology transfer office (TTO); and 
micro-level, which focuses on the analysis, specifically, on 
the firm, the human resources that form it, and their rela-
tionships. The need for this meso-level study has been 
clearly demonstrated in recent studies such as those by 
Prokop et al. (2019) and Mathisen and Rasmussen (2019), 
who have called these aspects “institutional and ecosystem-
level determinants.”

As can be seen, the classifications of the determinants of 
entrepreneurship are numerous, although the majority of the 
authors agree on the existence of a gap in the study of the 
nonindividual determinants of the success of the USO 
(Vesperi et al., 2018). Next, we proceed to analyze the main 
determining factors of success that we include in our pro-
posed model.

The academic and familiar nucleus of the academic con-
dition greatly determines one’s predisposition and one’s 
vision of entrepreneurship, meaning that those academics 
with greater support from their families and colleagues will 
be more likely to pursue entrepreneurship (Shane, 2004). In 
this sense, the support of a close nucleus in the academic 
milieu, and also the experiences lived in that environment, 
seems to condition one’s inclination toward entrepreneur-
ship, as well as one’s success. This aspect, moreover, is 
related to the business experience, discussed below.

Many authors have also analyzed the important role that 
the existence of a TTO holds for the success of a USO 
(Bessière et al., 2017; Gras et al., 2008; Helm & Mauroner, 
2007; Lockett et al., 2005; Rothaermel & Thursby, 2005a). In 
Spain, these TTOs are responsible for aspects related to the 
protection of technology (Erden, 2017), so they play a very 
important part in obtaining patents based on research results 
and the subsequent commercialization of these patents. In 
short, the literature shows the importance of the entrepreneur-
ial environment on the success of a USO. Therefore, we pro-
pose the following hypotheses:

Hypothesis 1a: The existence of an environment that 
favors entrepreneurship positively influences growth in 
sales.
Hypothesis 1b: The existence of an environment that 
favors entrepreneurship positively influences growth in 
employment.

An important factor to take into account when assessing a 
USO’s success, as we have defined it, is the degree of sup-
port received from the university (Goldfarb & Henrekson, 
2003; Mustar et al., 2008). A university’s public policies are 
geared toward achieving a clear goal, the transformation of 
universities in order to ensure that research contributes value 
to economic growth and employment creation.

Based on this, we propose the following hypotheses:
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Hypothesis 2a: The support received from the university 
positively influences growth in sales.
Hypothesis 2b: The support received from the university 
positively influences growth in employment.

By the same token, the support for the USOs shown by the 
regional government and other institutions in the area where 
the university is located is decisive for its success (Sternberg, 
2014). This support can vary from elements such as counsel-
ing in its various phases (Gras et al., 2008; Vinig & Van 
Rijsbergen, 2010; Vohora et al., 2004) to training for the 
improvement of management and marketing capabilities (Di 
Gregorio & Shane, 2003; Siegel et al., 2003a), without for-
getting the support in gaining access to financial resources 
through the presence of the parent university in the capital of 
the USO (Iacobucci & Micozzi, 2015; Lockett et al., 2005; 
Smilor & Matthews, 2004), as well as nonfinancial resources, 
such as the grant of physical space (Epure et al., 2016).

For all of these reasons, we propose the following 
hypotheses:

Hypothesis 3a: The support received from public admin-
istrations positively influences growth in sales.
Hypothesis 3b: The support received from public admin-
istrations positively influences growth in employment.

According to some authors, the existence of an interna-
tional scope in the USO has a favorable effect on growth 
(Fernández-López et al., 2018; Pazos et al., 2016). This may 
be due to the fact that the market for a USO, a company highly 
specialized in research issues, may be very small at the national 
level, thus limiting growth. Therefore, expanding the market 
beyond the country’s borders may become the only way to 
grow. According to Fernández-López et al. (2018), a USO has 
a 7.8% greater chance of enjoying high growth if it is interna-
tionalized than if it is a nonexporting concern. These same 
authors observe that internationalizing an academic company 
not only fosters growth but also accelerates it, concurring with 
other authors in their conclusions (Moreno & Coad, 2015). 
Consequently, the following hypotheses are proposed:

Hypothesis 4a: Internationalization positively influences 
growth in sales.
Hypothesis 4b: Internationalization positively influences 
growth in employment.

Pazos et al. (2016) and Bessière et al. (2017) found that 
the existence of patents was associated with greater growth. 
In this sense, both existing patents and those created during 
the life of the USO are associated with an improvement in 
the growth of the USO. These works allow us to pose the fol-
lowing hypotheses:

Hypothesis 5a: The existence of patents positively influ-
ences growth in sales.

Hypothesis 5b: The existence of patents positively influ-
ences growth in employment.

Finally, several previous works relate the size of the USO 
(measured by the number of employees) with its growth 
(Phillips & Kirchhoff, 1989; Popkin & Kirchhoff, 1991; 
Wagner, 1992; Fernández-López et al., 2018). This fact leads 
us to think that the number of workers can be a determining 
variable of growth, hence the following hypotheses:

Hypothesis 6a: The number of employees positively 
influences growth in sales.
Hypothesis 6b: The number of employees positively 
influences growth in employment.

Taking all this together, our study proposes the model 
shown in Figure 1.

With this model, based on the work of Mathisen and 
Rasmussen (2019), we aim to study the factors at the firm 
level and at the institutional and ecosystem levels that lead 
the USO to have a greater probability of success in the 
growth level of both sales and employment.

Method

Having analyzed the different factors identified in the litera-
ture on university entrepreneurship, it is necessary to mea-
sure or estimate the impact of these factors on the success of 
the USOs. In this work, the increase in the number of work-
ers and the increase in the transaction volume of the USO are 
used as indicators of success. Both being binary or dichoto-
mous variables—an increase or no increase in hiring or 
sales—the most suitable econometric model is a binary 
choice model. Therefore, the model does not estimate fre-
quencies, but rather the probability that a specific event will 
occur. In this case, the event is an increase in the success 
indicator. This probability model is expressed as a function 
that depends on a set of explanatory factors, collected in the 
vector x together with the impact the factors have on the 
probability, which is collected in the parameter β:

 Prob Y F=( ) = ( )1 x, .β  (1)

Although the specific probability model is not defined in 
Equation 1, the most used models have the form of a 
regression model that will depend on the chosen probabil-
ity density function: a uniform, Gaussian, or logistic one. 
In this case, it is assumed that F ( , )x β  is a logistic distri-
bution, so the model used in this study to estimate the 
probability of success of the USO will be a logistic regres-
sion model, commonly known as a logit model, as shown 
in Equation 2:
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This estimation provides as outcomes coefficient estimates 
or odds ratios. While the former show the impact of each 
variable on the probability of success, the latter reports the 
relative impact of a specific variable compared with the 
impact on the opposite category of the dependent variable.

The large number of variables considered in the model, as 
well as the possible relationships between them, may lead to 
an inefficient estimation due to an excess of explanatory 
variables. Therefore, a backward stepwise process to select 
explanatory factors is required. This process starts from the 
saturated model, that is, the one with all the independent 
variables. After that, the least significant variables are 
sequentially removed to reach a set of explanatory variables 
with a sufficient level of significance.

Data Collection and Sample

In this study, we consider USOs to be those companies cre-
ated to market results from commercial operations obtained 
within a university academic research setting. This definition 
of USO is one of the most commonly used among academics 
(Corsi et al., 2017).

The sample used for this research comes from the USOs 
created under the auspices of higher education institutions in 
Spain. The questionnaires were sent by mail to 966 founders, 
of which a total of 97 usable questionnaires were obtained 
(see the appendix). The research was carried out during 
September 2018, and those USOs with less than 5 years of 
life were not taken into account. We performed a nonre-
sponse analysis when comparing early versus late responses, 
as well as responses versus no responses. The tests indicated 
that there were no statistically significant differences in the 
mean responses for the research variables. Therefore, nonre-
sponse bias is not likely to be a problem when interpreting 
the study findings.

The USOs of our sample belong to diverse industrial sec-
tors: information and communication technologies (29.5%), 
biotechnology and life sciences and health (26.3%), and 
environment and renewable energies (13.7%). The average 

age of the participating USOs is 7.9 years. Regarding the 
numb specific probability model is noer of employees, only 
29.2% have more than five employees, 34.4% have between 
three and five employees, 26% have either one or two 
employees, and 10.4% have no employees.

By region, Andalusia is the most representative (20.62%), 
followed by Community of Madrid (14.43%), Galicia 
(12.37%), and Castile-Leon and Catalonia (10.31%). The 
average age of the USOs that are part of the sample is 8.66 
years.

Variables

The data obtained in this study have been used to create a set 
of variables that allow for the study of a USO’s success in 
terms of growth in sales and employment. Table 1 shows the 
variables that have been found to be significant, due to their 
contribution to the growth of sales and/or employment.

Dependent variables. The success of the USO has been mea-
sured through growth indicators, since growth is considered 
the most appropriate dimension of success in new companies 
(Weinzimmer et al., 1998). Following the methodological 
recommendations and recent work on the USO’s success 
(Visintin & Pittino, 2014; Wennberg et al., 2011), a multidi-
mensional approach has been adopted and evaluated in two 
aspects: sales growth and employment growth during the 3 
years after the year of the USO’s founding. Specifically, dis-
tinct dichotomous variables have been considered to reflect 
the existence of changes in the two aspects of growth, con-
structed from the information provided by the individuals 
surveyed, taking the value 1 for those cases in which this 
support has been received or the answer is affirmative, and 2 
for the case of negative responses.

Independent variables. To analyze the entrepreneurial envi-
ronment, we consider a series of aspects of the locale where 
a USO is born and grows, factors that could help in its con-
solidation. Thus, in the first place, the support received by 

Figure 1. The proposed study model.
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the promoters is measured, including eight binary variables 
that take the value 1 if the main support has come from one 
of the following sources, and 0 if no support has been 
received from that source: family (Fam), friends (Friend), 
companions of the department or research group (Mates), the 
Office of Transfer of Results (OTRI), a science and technol-
ogy park (Park), institutions of the corresponding regional 
government (Govern), and other companies (Companies).

Then, through seven dichotomous variables, the support 
of the university during the USO’s first 5 years of life is 
described, taking value 1 if support has been received and 0 
if no support has been received in each of the following 
aspects: training (Uni_Train), drafting of the business plan 
(Uni_BP), bureaucratic procedures for setting up the com-
pany (Uni_Bureau), granting of space and infrastructures 
(Uni_Infrast), business advice (Uni_Adv), financial advice 
(Uni_Financ), direct financial support (Uni_Invest), and 
advertising support (Uni_Marketing).

Finally, this battery of questions is replicated with eight 
other binary variables that analyze the same types of sup-
ports received from public administrations external to the 
university (Inst_Train, Inst_BP, Inst_Bureau, Inst_Infrast, 
Inst_Adv, Inst_Financ, Inst_Invest, Inst_Marketing). 
Internationalization (Internat) is also analyzed by means of a 
binary variable, if the USO has had international clients in its 
first 5 years of operation.

The protection of results dimension is measured by two 
binary variables. First, “initial patents” (Pat_Init) appears if 
it was based on one or several patents (or utility models) 
transferred from the university, and second, “patent applica-
tions” (Pat_Post) if in the first 5 years there was at least one 
request for protection of results. Both variables are binary.

Given the importance of the number of workers as an 
influential success variable, this aspect has been chosen. 
Number of workers (N_Work), a continuous variable, is used 
to take into account the size of the company in terms of 

employment, where the average size of the workforce 
throughout the first 5 years of life is tabulated. It is important 
to keep in mind that the promoters and partners not hired as 
part of the labor force are not included here. The values of 
the variable are 0 employees, either 1 or 2 employees, 3 to 5 
employees, and more than 5 employees.

Control variables. In addition, from among the variables indi-
cated and following the recommendations in previous stud-
ies (Colyvas & Powell, 2007; Helm et al., 2018; Helm & 
Mauroner, 2007; Visintin & Pittino, 2014), we have included 
the following control variables:

Number of promoters of the company (N_Prom): a con-
tinuous variable that informs about the size of the USO’s 
starting team. This continuous variable takes the values 1, 
2, 3, 4, and 5 or more.
Nonacademic manager (Prof_Manag): a dichotomous 
variable that informs about the presence or absence of a 
manager external to the university in the company, giv-
ing a sense of the level of professionalization of the 
management.
University capital (Cap_UNIV): the participation of the 
university in the USO is measured by the percentage of 
the company’s capital that was invested by the university 
during the USO’s first 5 years of life. This variable takes 
continuous values, with values of 0%, between 1% and 
5%, between 5% and 10%, 10% to 20%, and more than 
20%.

With regard to resources and capabilities, the percentage 
of academic members in the team of promoters is included 
(profile differentiation), following Scagnelli et al. (2019). 
The division of the entrepreneurial team between academic 
and nonacademic members was measured by comparing the 
percentage of members belonging to the two subgroups 

Table 1. Estimation of the Probability of Growth in Sales and Number of Employees.

Work_g1
Coefficient of 
sales growth Z p > Z

Coefficient of 
employment growth Z p > Z

Uni_Train 2.546659 0.019 .019 — — —
Uni_Bureau 2.239112 0.039 .039 — — —
N_Work 1.002463 3.32 .001 0.3372125 2.20 .027
Internat — — — 1.666221 2.04 .042
Inst_Train — — — 3.740098 2.48 .013
Inst_BP — — — –2.397948 –1.92 .054
_cons –3.608231 –3.40 .001 –.2,588,315 –0.38 .701
No. of observation 97 77
Pseudo R2 .5404 .3036
Likelihood-ratio χ2(6) 54.77 18.05
Probability > χ2 .0000 .0012
Log likelihood –23.288865 –20.707045

Source. Own elaboration.
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(Academ). A similar approach has been adopted in previous 
studies that addresses the separation of an executive team into 
two categories of members according to a single demographic 
attribute (Visintin & Pittino, 2014). The academic members 
include those who belong to the staff of the university as well 
as those who, though not enrolled, have some experience in 
the university (junior researchers, doctoral students, etc.). 
This variable could take as values   no member, approximately 
25%, approximately 50%, approximately 75%, and finally, 
100% of the promoter team being academic. In addition, 
another variable related to the diversity in the academic posi-
tion (Categ) has been the differentiation of the position of 
the respondent, distinguishing among managers, academic 
employees, nonacademic employees, and grantees/students.

Results

Given the large number of variables, a backward sequential 
process is carried out where those nonsignificant explanatory 
factors in the binary logit regression are eliminated, as 
explained in the “Method” section. The goodness-of-fit sta-
tistics show that both models are rather significant and they 
can be used to explain if the firms increase their sales or jobs. 
In this manner, the variables that will ultimately be consid-
ered to explain the USO’s success are those shown in Table 
1. The results show that only six variables are influential in
the growth of sales or the number of employees, according to 
the study.

In this sense, the variable Uni_Train, which represents the 
support that the USO receives from the university in the field 
of business training, is the most relevant in the case of sales 
growth. This variable takes a p-value of .019, that is, it is 
significant. The effect of this support increases the probabil-
ity of selling more products.

Second, the bureaucratic support received by the univer-
sity also influences the growth of sales in a positive sense. 
The more support the USO receives, the more likely is the 
increase in sales. Uni_Bureau takes a value of 2.239112, 
with a p-value below .05, being significant at a 95% level. 
Besides, given the relative relevance of both variables, the 
support of USO from their universities stands out as the key 
trigger.

The number of workers, N_Work, is also significant, being 
the only one of all the variables that influences both growths. 
In this sense, this variable takes a value of 1.002463 for the 
case of sales growth, being significant at 1%, given that its 
p-value is .001, and a value of 0.3372125 for the case of 
growth of employment, with a significance of 95%. So, a 
critical mass or minimum size is relevant to grow and to 
become a larger firm.

The remaining variables commented on in the article are 
only related to growth in employees. While internationaliza-
tion and support in training from institutions increase the 
probability of hiring more employees, the support in creation 
of the business plan reduces it. A USO with a poorly designed 

business plan, which must be monitored by the institutions, 
is likely to be unsuccessful. Similarly, the internationaliza-
tion of the USE (Internat) is significant at 95% (p-value of 
.027); this variable takes a value of 1.666221.

The final variable that seems to have a positive influence 
on the growth of employment demanded by the USO is the 
support received in the field of training by the region’s inti-
tutions (Inst_Train), taking a value of 3.740098 and a sig-
nificance of 95% (p-value of .013). At the same time, the 
support received by the institutions in the field of creation 
and monitoring of the business plan (Inst_BP) has a value of 
−2.397948, that is, it negatively affects the growth of 
employment with a p-value of .054.

Discussion

The principal support for the success of the USO is the sup-
port received from the university and the institutions in the 
field of training (Uni_Train and Inst_Train), as these factors 
positively influence the growth of sales, a key element in 
achieving the objectives of what is known as an entrepre-
neurial university. This training should be directed, accord-
ing to some authors, at enhancing the commercial expertise 
and industrial experience of the USO staff (Baldini et al., 
2015; Boh et al., 2016; Krabel & Mueller, 2009; Murray, 
2004; Siegel et al., 2003a). Some of these authors consider 
that it is precisely the lack of such training, especially in the 
financial field (Salman & Jamil, 2017), which causes the 
success of the USO to be very low or even negligible (Moray 
& Clarysse, 2005; Munari & Toschi, 2011; Wright et al., 
2006). In any case, the training of the members of the USO 
is a key and fundamental element for its achievement of 
growth and development (Horta et al., 2016; O’Shea et al., 
2005). This result is crucial, as it demonstrates that the suc-
cess of a company depends not only on the quality or need 
of the product but on the management and market orienta-
tion capabilities of its managers. This aspect is of special 
interest, since it is not only a key factor for the success of the 
USO but also acts as a relevant factor in the creation of the 
USO and in the attitude toward academic entrepreneurship 
(Belas et al., 2019).

The second of the influential factors in the growth of 
sales is the support received in carrying out bureaucratic 
procedures (Uni_Bureau), that is, the administrative and 
bureaucratic role played by the university. This effect can be 
explained as allowing the company to orient itself to the 
market and to its own core activities, rather than devoting an 
enormous amount of time to administrative aspects. This 
factor is key in a country as bureaucratized as Spain, which 
occupies the 86th position in the world in terms of ease of 
opening a business, according to Doing Business 2017. In 
addition, in many of the cases analyzed, the excessive 
bureaucratic procedures necessary for the creation of a USO 
discourage promoters. This causes the promoters to shelve 
the initial interest in the entrepreneurial initiative, resulting 

96



8 SAGE Open

in companies not exploiting their potential for initial growth. 
In contrast, when the support of the TTO simplifies these 
procedures and the promoters feel supported from the begin-
ning, advising them even in the search for possible funders, 
the USO enters into a positive dynamic that translates into 
greater chances of success in the market. This result is in 
line with, as well as transcends, the concern raised by Meoli 
and Vismara (2016), because those authors view bureau-
cratic procedures as a barrier to the creation of USOs, 
whereas our results postulate that they also positively influ-
ence a company’s subsequent growth. This result is also in 
line with Fini et al. (2009), who showed that “the vexing 
bureaucracy of universities may be among the motivations 
for becoming academic entrepreneurs” in the field of USO 
creation, and with Lam (2011). This, moreover, is the cause 
proposed by some authors as a leading element in the deci-
sion of academics to opt for open transfer activities rather 
than activities such as USOs (Ferreira & Teixeira, 2019).

Third, our study appears to confirm a direct relationship 
between business size and growth of sales and employment. 
This relationship between dimension and growth contradicts 
what is known as Gibrat’s law (Gibrat, 1931), which says 
that the growth of a company is independent of its size; it 
also contradicts some works that reject this law by showing 
an inverse relationship between dimension and growth (see 
Lotti et al., 2003). On the contrary, some authors, such as Ijiri 
and Simon (1964), consider that the real determining factor 
for the growth of the company is its past growth, so that the 
company that has grown in the past is more likely to grow in 
the future. This observation can be made from the perspec-
tive of growth itself, that is, those companies that are larger 
(because they have grown in the past) are more likely to 
grow. Along the same lines, authors such as Storey (2016) 
and De Fabritiis et al. (2003) have related current size to 
growth. In the area of start-up companies, authors such as 
Phillips and Kirchhoff (1989), Popkin and Kirchhoff (1991), 
and Wagner (1992) confirm the existence of a positive rela-
tionship between size and growth, although in the case of the 
former, they establish a threshold of five employees as the 
minimum size necessary to be able to grow. Where USOs are 
specifically concerned, this positive relationship can be 
explained, following some authors in this field, by such fac-
tors as the need to maintain the team of researchers and pro-
fessors if they cannot find a place in the university system 
(Friedman & Silberman, 2003; Muscio et al., 2016; Nosella 
& Grimaldi, 2009; Rizzo, 2015). This fact may be not only 
due to the need for income to maintain the labor structure but 
also due to the fact of having different profiles in the USO, 
given that a greater number of workers are available (Horta 
et al., 2016; O’Shea et al., 2005), which makes for an advan-
tage in the market. Other authors consider that this positive 
relationship is due to a greater orientation toward the market 
and a greater interdisciplinarity (Clarysse et al., 2002, 2005; 
Wright et al., 2007). In short, this relationship may be due to 
the fact that, in Spain, many USOs arise from the initiative of 

a group of academics who subsequently do not devote the 
necessary time for the development of the company; thus, 
many of them close within a few years of their creation or are 
maintained but at a reduced level of activity and revenue. 
Only those that are committed to hiring specialized workers 
(not only technical, but especially commercial) are the ones 
that experience the greatest growth potential.

Likewise, the existence of an international clientele, that 
is, the international orientation of a USO, is a key factor for 
employment growth, in line with the results of Pazos et al. 
(2016) and Fernández-López et al. (2018). These authors 
conclude that the existence of international clients—or, 
which is the same, the fact of exporting—is a key element, 
since the success of these exporting USOs is far superior to 
that of USOs that do not export. They showed that interna-
tionalized companies are 7.8% more likely to have great 
growth and, consequently, to survive. This result is not sur-
prising at all, given that dependence on the national market 
limits growth, whereas internationalization leads to new pos-
sibilities. In such a globalized world where competitiveness 
is so high and the market is so specialized, this seems to be 
the best growth option for most USOs (Fernández-López 
et al., 2018; Pazos et al., 2016). In addition, the fact that the 
USOs offer such specialized services related to technology 
makes internationalization a necessity, since the national 
market for such innovation can and usually does fall short.

Finally, the support received from institutions in the 
designing of the business plan (Inst_BP) is a factor that neg-
atively influences the growth of employment, a finding that 
comes as a surprise. One possible explanation for this nega-
tive relationship may be the difficulty of creating a good 
business plan with realistic perspectives, an adequate index 
of certainty, and adequate planning, as shown by Clarysse 
et al. (2002). These problems or limitations in the writing of 
a good business plan may be due to the lack of specialization 
or appropriate training on the part of those public servants 
who are responsible for dispensing advice, who sometimes 
have to attend to multiple tasks and large bureaucratic work-
loads, unable to specialize adequately in this task, or not 
being able to devote the necessary time to help design a good 
business plan. This aspect, however, should be studied in 
greater depth and by a qualitative approach. In this way, it 
would be possible to know the exact determinants that cause 
this support to be negative, such as overestimation of 
demand, shortage of time, lack of objectivity, absence of 
market studies prior to conducting the study, existence of 
other consolidated companies that offer the same service and 
have been ignored in the analysis, lack of dedication after 
updating and evaluating the plan, and so on.

On the contrary, neither the participation of the university 
in the capital of the USO nor the existence of a nonacademic 
manager seems to influence the perfomance of the USO. As 
was the case in the work of Bock et al. (2018), the higher or 
lower percentage of participation in capital of the university 
does not affect the growth of the USO. This fact is explained 
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because, regardless of its participation in capital, in any of 
the cases analyzed, the university is involved in the decision-
making of the USO. That is, what really affects the growth of 
the USO is not the participation of the university as a simple 
capital contributor but a real implication of it. The finding of 
the nonexistence of a nonacademic manager’s positive 
impact on growth contradicts the proposed stages of 
Ndonzuau et al. (2002), Vohora et al. (2004), Lundqvist 
(2014), and Fernández-Alles et al. (2015), who propose that 
during the growth stages, a professional manager is 
approached who, in turn, improves the growth of the USO. 
Studies such as that of Migliori et al. (2019) shed light on this 
aspect, affirming that what is truly influential is the manag-
er’s strategic orientation, so we suggest that this negative 
result would depend on the leader’s orientation toward the 
market, rather than the existence or nonexistence of a profes-
sional manager. This result is surprising, given the back-
ground on the matter. That is why further study should be 
carried out on the causes that lead to it. That study, in addi-
tion to deepening the explanations on this issue, could have 
important consequences for management. These data show 
that, effectively, the percentage of companies that grew up 
having a professional manager is similar to the USOs that 
grew up without one. Thus, the results may be due to the 
nature of the sample used.

There is still another series of variables that do not influ-
ence growth. This is the case with the university’s support in 
the making of the business plan, which is why one would 
have to ask if this feature is due to the lack of specialization 
of the workers in the universities’ research management ser-
vices. This aspect may be the result of what has already been 
noted in the case of the support received from the public 
administration for the creation of the business plan, that is, 
lack of exclusive dedication of the people who elaborate the 
plan, lack of time to develop an adequate business plan, and 
so on. Nor does the support received in the field of infra-
structures influence the success of the USOs, that is, the 
making available of infrastructures to the USO by the univer-
sity and public institutions does not affect their success. This 
result can be understood as showing that these hold utility for 
creation and for the first stages (Clarysse et al., 2005; 
Grimaldi & Grandi, 2005), to fill gaps in access (Aguado 
Bloise et al., 2014; Arshad et al., 2016), but are not as influ-
ential in the subsequent success. In some cases, in fact, once 
the USO has a sufficient level of growth, it moves its head-
quarters outside the institution itself, given that the existing 
spaces in the universities are limited and may end up being 
constraining to the USO. The same applies to direct financial 
support and advertising support, which also have no effect on 
success. Some authors have suggested that training in these 
fields is more important than direct participation of the uni-
versity or institutions in these activities (Baldini et al., 2015; 
Krabel & Mueller, 2009; Murray, 2004; Siegel et al., 2003a). 
This result can be explained as a consequence of the nature 
of the sample itself, which does not allow the result to be 

generalized. In this sense, there are only 14 USOs that receive 
direct financial support and 29 that receive advertising sup-
port. This supposes that more than mere financial support, 
training support in these areas is what really influences the 
success of the USO, given that the capacity for real support 
from universities in the financial and advertising aspects is 
very limited.

Also failing to show relevance for growth are the exis-
tence of nonacademic members of the team and the catego-
ries to which they belong, which is the case in the creation of 
companies (Colyvas & Powell, 2007), as well as the support 
of OTRIs or scientific and technological parks, the universi-
ty’s administration, or other companies. In the case of the 
OTRIs and the scientific and technological parks, this fact 
can be explained as the special utility of these during the first 
stages of life of the company (Clarysse et al., 2005; Gielen 
et al., 2013; Grimaldi & Grandi, 2005; Rogers et al., 2001; 
Rothaermel & Thursby, 2005b), having no special influence 
on the growth stages (Di Gregorio & Shane, 2003).

Finally, neither the number of promoters nor of patents, nor 
the support received from family and friends, are factors of 
growth. These variables have been included for the purpose of 
validating the literature. In the case of the number of promot-
ers, it may be due to the fact that the growth of a USO is more 
related to the characteristics of the founders (Phan & Siegel, 
2006)—their professional orientation (Colombo & Grilli, 
2010; Criaco et al., 2014; Egeln et al., 2003; Helm & Mauroner, 
2007; Newbert et al., 2007, 2008; Vohora et al., 2004; Walter 
et al., 2006), their experience (Helm & Mauroner, 2007), and 
their multidisciplinarity (Heirman & Clarysse, 2004; Visintin 
& Pittino, 2014)—than to the number of them.

In the case of patents, our results contradict Pazos et al. 
(2016) and Bessière et al. (2017), who found that the exis-
tence of patents was associated with greater growth. 
However, this result may be due to the preeminence of the 
sale of these patents to external companies, as opposed to the 
exploitation of those assumed risks that come with creation 
of a USO, in what Ndonzuau et al. (2002) and Vohora et al. 
(2004) called the prebusiness stage of academics. Likewise, 
this fact could be explained as a consequence of the short 
half-life of the USOs of the sample, since a large portion of 
the USOs participating in the study have a still short half-life. 
That is, there is a clear relationship between patents and ben-
efits or growth in the medium and long term, but not in the 
short term. We must point out that, although the vast majority 
of USOs have a poor average life span, the general half-life 
of ours is distorted as a result of the existence of some USOs 
that have reached 20 years of life.

In the same way, the basic support of the family and area 
environment is not a determinant for growth either: although 
it is true that it can be a relevant factor for the creation of 
companies (Shane, 2004), it is not relevant for determining 
growth, given the existence of new sources of funding and 
the need for new resources beyond their reach. Likewise, 
support received from family and friends is a factor related 
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more to the creation of the USO than to its growth (Vega-
Gómez et al., 2019).

All these noninfluential results may also be due to the 
nature of the sample, which is why, in the “Limitations and 
further research” section, it is proposed that the study be rep-
licated with a larger sample of USOs analyzed.

Conclusion

One of the major gaps in the literature related to academic 
entrepreneurship is the study of the perfomance of the USO 
(Helm et al., 2018), since most of the literature has focused 
on the creation stage, especially the psychological factors 
that lead to the creation of USOs from an individual point of 
view (Al-Jubari et al., 2019). This research studies the influ-
ence of different variables on the growth of USOs (Bessière 
et al., 2017; Bock et al., 2018; Mustar et al., 2008; Niosi, 
2006; Shane & Stuart, 2002).

From this study, both theoretical and practical conclu-
sions and implications are obtained. In terms of theoretical 
contributions, the fact that the number of workers is the only 
variable that positively influences both growth rates stands 
out. Indeed, having a large number of workers enhances the 
subsequent growth in employment and sales, something that 
can be explained with a reciprocal influence: that is, a large 
number of workers leads to the need and, therefore, to the 
reality of more business being transacted. In the same way, a 
high number of employees leads to the hiring of new employ-
ees, due to the possibility of having more income.

The most important support for achieving growth is the 
training offered to USO promoters by the university itself. 
This result is in line with some authors who consider the lack 
of economic and business training to be not only a problem for 
the creation of the USO but also a serious obstacle to its growth 
(Baldini et al., 2015; Boh et al., 2016; Krabel & Mueller, 2009; 
Murray, 2004; Siegel et al., 2003b). This implies, as a neces-
sary conclusion, that the university and the institutions should 
focus their support on the training of USO promoters, since it 
is a determining factor for USOs’ success. This finding has 
enormous implications for university managers. In the first 
place, the fact that the founders of the USO are not experts in 
the areas of economics or business administration means that 
they need training in these areas, given that they are going to 
be managers of emerging companies, sometimes companies 
that are applying research that has been financed with public 
funds and even being subsidized for their creation. Second, 
training must specifically target areas such as seeking financ-
ing or advertising, as well as other aspects of management and 
marketing. Third, the existence of adequate training can lead 
to the success or failure of the USOs, which is why the possi-
bility of training must be given in all its stages, not only during 
the creation stage. Fourth, there must be strong efforts made 
by the institution to reveal what the training needs are and thus 
be able to supply that need.

Another support of the university for growth is that which 
occurs in bureaucratic areas. This is due to two factors. On 
one hand, academicians are not experts in the field of busi-
ness bureaucracy, an element that hinders entrepreneurial 
creation and growth (Sørensen, 2007), so they do not have 
enough knowledge or experience to be able to carry out 
these tasks efficiently. On the other hand, having support in 
the tasks that are not specifically core activities of the USO 
allows the USO members to dedicate themselves to its 
development, rather than having to devote time to that area 
that does not contribute directly to it. Within this area, the 
negative influence of aid for the creation of the business 
plan when it is proffered by public governmental institutions 
stands out in a surprising way, an aspect that should cause 
the institutions to reconsider the ways that they provide this 
service. In other words, for such support to be effective, 
administrations should have specialized personnel in this 
field or provide more resources to them, so that, in this way, 
they can draw up more realistic business plans that provide 
value for the creation of the USO strategy. In many instances, 
the university’s support for the USO is not limited to advice 
on the procedures of incorporation of the company, but also 
includes advice or tutelage by experts in business planning 
management during the first years of life of the company. A 
good business plan helps companies in the decision-making 
process of their first years of life by influencing, as our 
study demonstrates, their growth. We consider this to be one 
of the most important contributions of our study to the lit-
erature. This implies that the policy makers of the universi-
ties and of the public administrations must act in two 
fundamental aspects. First, simplifying bureaucratic proce-
dures. Second, maintaining and improving teams of people 
dedicated to helping with the red tape. In this way, the USO 
staff will be able to dedicate themselves exclusively to the 
core business, focusing their efforts and resources on achiev-
ing growth.

Finally, the policies planned by institutions and universi-
ties should be oriented toward the international operation of 
USOs, as well as the promotion of their long-term survival, 
factors that decisively affect their growth, as Pazos et al. 
(2016) and Fernández-López et al. (2018) also conclude. 
This finding has three implications. First, the institutions 
must focus their efforts on the training of USO personnel. 
Second, it would be interesting if the support from the uni-
versities could include the opening of visiting positions in 
international entrepreneurship, as is done with teaching and 
research positions. This would allow the creation of a net-
work of international contacts that would help a university-
based company to improve its international position. Third, 
the university can help foster internationalization by pass-
ing along secondary information about the international 
scene that would be of interest to the USO. For this effort, 
there should be specialized personnel who can analyze this 
information.
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Notwithstanding all the aforementioned, attention must 
be drawn to the need for holistic support from public policy 
makers. That is, attention cannot be focused on providing aid 
for just one of the variables discussed here as being influen-
tial, but rather, the focus needs to be on several at the same 
time in order to have a decisive influence, as shown by the 
studies of Berbegal-Mirabent et al. (2015).

Limitations and further research

As concerns the limitations of the present research, there 
is a need to repeat this study over time, with the purpose 
of obtaining panel data that, beyond presenting a fixed 
picture of the success factors of a USO, consider its evolu-
tion over time and the stages of its life. In addition, it 
would be necessary to replicate this study with a greater 
number of observations, although the number presented 
meets all the paradigms and criteria to be considered. It is 
also possible to implement in future studies an analysis of 
factors of influence specific to growth, such as the type of 
participation in the capital of the USO and the financing 
systems it employs, in order to relate the rates of capital 
and financing with the perfomance of the USO. Likewise, 
it may be interesting to study the heterogeneity of the pro-
moter team and to study the influence of this heterogene-
ity on perfomance.

In addition, it would be of special interest to study the 
influence of a USO’s own formal and informal transfer activ-
ities on its growth, in order to have an overview of the syner-
gies that form between both types of transfer, consistent with 
the proposals of Ferreira and Teixeira (2019). Likewise, a 
subsequent study should be carried out that relates entrepre-
neurial orientation and attitude toward entrepreneurship to 
the performance of USOs in general terms.

Appendix

Questionnaire: Determining factors for the growth of univer-
sity spin-off companies in Spain (https://forms.gle/jQDQ 
pZjbqNpExTT57).
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Conclusiones 

A lo largo de esta tesis doctoral se han presentado respuestas a las preguntas claves 
planteadas al inicio. Así, se han realizado aportaciones a la literatura sobre la temática del 
emprendimiento académico con contribuciones de tipo teórico y práctico.  

En primer lugar, se han realizado contribuciones de tipo teórico relativas al uso de 
herramientas y metodologías novedosas en el campo del emprendimiento académico, 
como la aplicación del Big Five y META para la identificación de las características que 
presenta el académico que se transforma en emprendedor y funda una spin-off 
universitaria, o el análisis conjunto para el estudio de los factores determinantes de la 
actividad emprendedora de los académicos en España, algo que no se había llevado a cabo 
hasta ese momento, hasta donde nuestro conocimiento y análisis de la literatura alcanza. 
En esta línea, sobresale asimismo el uso de técnicas de carácter cualitativo para la 
identificación de los factores determinantes de la actividad emprendedora que deben ser 
considerados. Esta técnica, poco utilizada en esta área científica, aporta evidencias y 
realidades interesantes, permitiendo el filtrado de aquellos factores que son realmente 
motivadores para los académicos. Dicha selección facilita el análisis y contribuye al 
progreso del campo de investigación.  

En segundo lugar, se ha logrado realizar aportaciones de carácter teórico respecto a la 
validación o confrontación de la literatura. En este sentido, pueden citarse, sin ánimo de 
ser exhaustivos, aportaciones como las siguientes:  

1. Existen ciertas habilidades personales o psicológicas que permiten un mejor
desarrollo de habilidades emprendedoras en el personal académico.

2. Las habilidades emprendedoras determinan la actitud frente al emprendimiento, y
esta actitud influye de manera definitiva en la intención de emprender del
académico.

3. El control percibido por parte del académico, muy relacionado con su preparación,
formación y conocimiento en economía y empresa, influye de manera indirecta en
la intención de emprender del mismo.

4. Una vez identificadas las habilidades emprendedoras, se intenta reconocer los 
factores que motivan al académico a emprender. De esta manera, se encontraron 
seis factores determinantes. Estos determinantes son el beneficio económico (verse 
recompensado monetariamente), el beneficio curricular (conseguir objetivos que 
le permitan avanzar en su carrera académica), el beneficio investigador (lograr 
fondos para obtener financiar investigaciones futuras y poder dar empleo a su 
personal no fijo ni funcionario), el coste personal (tiempo que el académico debe 
dedicar al emprendimiento), la existencia de programas de apoyo (tanto de carácter 
financiero como no financiero) y la reducción docente (la posibilidad de ver 
reducida su jornada docente ante la perspectiva de emprender).
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5. Conocidos los factores determinantes, era necesario conocer el orden de prelación 

que los académicos les otorgan a dichos factores según diversos aspectos 
personales y contextuales como el género, los años de experiencia, la categoría 
profesional, el perfil innovador de la región donde se encuentra la universidad o el 
área de investigación. 
 

Merece la pena destacar la posición predominante que ocupa el beneficio 
económico, contradiciendo gran parte de la literatura existente al respecto. Este 
resultado muestra especial relevancia e interés, dado lo que algunos investigadores 
del área llaman “el altruismo de la investigación académica”, es decir, la supuesta 
reticencia de algunos académicos al hecho de que las contribuciones científicas 
(casi siempre realizadas con fondos públicos y por parte de un trabajador público) 
beneficien económicamente al investigador. 
 
Otro resultado destacable, en relación con las diferencias de jerarquía de beneficios 
según el género, reside en la mayor valoración de las mujeres de aspectos 
relacionados con la posibilidad de avanzar en la carrera académica y de la 
disposición de tiempo. Este aspecto está muy relacionado con las mayores trabas 
que aún hoy se encuentran las mujeres en el mundo profesional y con las mayores 
cargas relativas a conciliación que soportan. 
 
Además de ello, y tomando en consideración el ámbito regional y poniendo el foco 
en la posición que ocupa Extremadura en el Regional Innovation Scoreboard, se 
concluye que, en una región de perfil de innovación débil, la existencia de 
programas de apoyo y la reducción de la carga docente para poder dedicar más 
tiempo al emprendimiento, resultan vitales, frente al beneficio curricular y el coste 
personal, más valorados en regiones de perfil fuerte.  
 

6. Tras conocer las habilidades emprendedoras y los determinantes de la intención 
emprendedora y su ordenación, necesarias para la fundación de las spin-off, se 
estudia el éxito de estas empresas académicas. La aportación teórica de esta tesis 
muestra que el número de trabajadores de una USO crea una relación bidireccional 
entre el tamaño y el crecimiento, de manera que, a mayor número de trabajadores, 
mayor crecimiento, y viceversa. Asimismo, el principal apoyo para el crecimiento 
y el éxito es la formación ofrecida a los promotores de la USO en el ámbito de la 
economía y la empresa. La falta de esta formación suele suponer una barrera al 
crecimiento y a la creación de USO. El apoyo en ámbitos burocráticos se muestra, 
también, como una cuestión relevante, pues los académicos no son expertos en este 
aspecto y dicha ayuda les permite poder centrarse en la actividad principal de la 
empresa académica.  

Además de estas aportaciones teóricas, el estudio realiza contribuciones prácticas que 
permitirían incrementar el número de USOs y su crecimiento e, incluso, invertir los 
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fondos públicos de manera eficiente. Podría describirse esta aportación como uno de los 
principales impactos del estudio: dar algunas claves que permitan mejorar la eficiencia 
del dinero público que tanto esfuerzo supone aportar a los ciudadanos y ciudadanas.  

En primer lugar, si se desea fomentar la fundación de empresas académicas en España, 
se debe invertir en mejorar tanto la actitud como el control percibido por parte de los 
académicos. Para lograr la mejora del control percibido es necesaria, fundamentalmente, 
la formación en aspectos económicos y empresariales, que, además, contribuye de manera 
clara al éxito de la spin-off (entendiendo éxito como sinónimo de crecimiento en ventas 
y/o empleo). Igualmente, respecto a los determinantes del emprendimiento académico, 
los gestores universitarios y de las políticas públicas deben tomar en consideración los 
seis factores citados, por lo que sería recomendable segmentar a los académicos según 
los perfiles identificados en esta tesis. De esta manera, por poner algún ejemplo de ello, 
si se desea fomentar el emprendimiento académico en una región como Extremadura, es 
necesario fomentar tanto la reducción de la carga docente como la existencia de 
programas de apoyo que suplan la debilidad de la red empresarial y de infraestructuras 
respecto a otras regiones. Respecto al estímulo de la fundación de empresas spin-off por 
parte de las académicas, con la finalidad de lograr una mayor igualdad, las autoridades 
públicas y universitarias deberían centrar los programas de incentivos en una mayor 
valoración de la actividad en el currículo académico que permita la mejora profesional en 
el mundo científico y en la disposición de tiempo. 

Además, no debemos olvidar que, en contra de lo que se ha considerado tradicionalmente, 
el académico da una enorme relevancia al hecho de poder recibir beneficios personales 
(económicos) de la empresa a la hora de determinar su intención emprendedora, por lo 
que las políticas de reparto de dichos beneficios de las diferentes normativas, deberían 
contemplar adecuadamente dicho factor. Finalmente, para mejorar la tasa de 
supervivencia y éxito de las USOs sería necesario invertir en la formación empresarial y 
económica de sus promotores, mejorar la formación del personal dedicado a la realización 
de planes de negocio y mantener o incrementar los apoyos para trámites burocráticos. 

Por último, deben mostrarse algunas de las limitaciones del estudio realizado que marcan 
las futuras líneas de investigación y de mejora. Primero, es preciso tener en cuenta la 
posible existencia de sesgo de selección, si existiera mayor predisposición para 
responder al cuestionario por parte de aquellas personas que tiene mayor interés o 
conocimiento del tema. Segundo, los estudios recogidos en esta tesis se basan en datos de 
corte transversal. Sería conveniente su réplica con datos de panel para observar 
evolución a lo largo del tiempo y realizar comparaciones junto a un mayor tamaño 
muestral. Además de ello, sería interesante considerar un mayor número de habilidades 
emprendedoras y factores determinantes de la intención emprendedora y del crecimiento 
de las spin-off, añadiendo factores tales como el tipo de capital de la spin-off, los sistemas 
de financiación, el papel de la familia, los apoyos personales etc. En cuarto lugar, esta 
tesis plantea medidas que podrían mejorar la eficiencia de los fondos públicos. Sería muy 
relevante ampliar este análisis inicial comparando la eficacia ex ante y ex post con 
objetivo de evaluar la eficacia e idoneidad de las políticas propuestas. Por último, el 
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ámbito geográfico se muestra como una de las principales áreas de mejora. Esta tesis se 
refiere exclusivamente a España y posibles futuras investigaciones con otros países del 
entorno permitirían realizar un análisis comparado que ayudaría a determinar el papel de 
las diferencias culturales y económicas. 
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Conclusions  

Throughout this doctoral thesis, answers have been presented to the key questions posed 
at the beginning. Thus, both theoretical and practical contributions have been made to 
the literature on academic entrepreneurship.  

In the first place, contributions of a theoretical nature have been made regarding the use 
of innovative tools and methodologies in the field of academic entrepreneurship, such as 
the application of the Big Five and META for the identification of the characteristics 
displayed by the academic who becomes an entrepreneur and founds a university spin-
off (USO), and the Joint Analysis for the study of factors that determine entrepreneurial 
activity on the part of academics in Spain, something that had not been carried out until 
now as far as we know and have been able to find in the literature. Along these lines, the 
use of qualitative techniques to identify the determining factors of entrepreneurial 
activity that need to be considered also stands out. This technique, little used in this 
academic area, provides interesting evidence and realities, allowing the filtering of those 
factors that are genuinely motivating for academics. Such selection facilitates the 
analysis and contributes to the progress of the research field.  

Second, theoretical contributions have been made that either validate or challenge the 
existing literature. In this sense, contributions such as the following may be cited, 
without the intention of being comprehensive:  

1. There exist certain personal or psychological skills that allow for better 
development of entrepreneurial skills in academic staff.  
 

2. Entrepreneurial skills determine the attitude toward entrepreneurship, and this 
attitude has a definitive influence on the intention of the academic to launch a 
business enterprise.  
 

3. The degree of perceived control on the part of the academic, closely related to his 
or her preparation, training, and knowledge in economics and business, has an 
indirect influence on the intention to launch a business enterprise.  
 

4. After the entrepreneurial skills had been identified, an effort was made to identify 
the factors that motivate the academic to go into business. To this end, six 
determining factors were identified. These determinants are the economic benefit 
(monetary reward), the curricular benefit (achievement of objectives that allow 
academics to advance in their academic careers), the research benefit (obtaining 
funds to finance future research and enable them to employ their nonpermanent 
or official staff), the personal cost (time that the academic must dedicate to 
entrepreneurship), the existence of support programs (both financial and 
nonfinancial), and the reduction in teaching (the possibility of having one’s 
teaching time reduced by the prospect of entrepreneurship).  
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5. Once the determining factors were known, it was necessary to know the order of 
priority that the academics give to said factors according to various personal and 
contextual aspects such as gender, years of experience, professional category, and 
the innovative profile of the region where the university or research facility is 
located. 
 

It is worth highlighting the predominant position that economic profit occupies, 
contradicting much of the existing literature on the subject. This result bears 
special relevance and interest, given what some researchers in the area call “the 
altruism of academic research,” that is, the supposed misgivings of some 
academics about scientific contributions (almost always made with public funds 
and on the part of a public employee) financially benefiting the researcher. 
 
Another notable result, in relation to the differences in the hierarchy of benefits 
according to gender, resides in the higher valuation by women of aspects related 
to the possibility of advancing in their academic careers and the availability of 
time. This aspect is closely related to the greatest obstacles that women still face 
in the professional world today and with the greater work/life-related burdens 
they bear. 
 
In addition to this, and taking into consideration the regional scope and bringing 
Extremadura's position in the Regional Innovation Scoreboard into focus, it is 
concluded that, in a region with a weak innovation profile, the existence of 
support programs and a reduction in teaching load to be able to dedicate more 
time to entrepreneurship are vital, compared to the curricular benefit and the 
personal cost, which carry greater weight in regions with a strong profile.  
 

6. After ascertaining the entrepreneurial skills and the determinants of the 
entrepreneurial intention necessary for the founding of spin-offs and their order 
of importance, the success of these academic companies is studied. The 
theoretical contribution of this thesis shows that the number of workers in a USO 
creates a bidirectional relationship between size and growth, so that the greater 
the number of workers, the greater the growth, and vice versa. Moreover, the 
main support for growth and success is the training offered to USO promoters in 
the field of economics and business. The lack of this training is often a barrier to 
growth and the creation of USOs. Support in bureaucratic areas is also shown to 
be a relevant issue, since academics are not experts in this aspect and such help 
allows them to focus on the main activity of the academic company.  

Alongside these theoretical contributions, the study makes practical contributions that 
would allow for increasing the number of USOs and their growth, and even for 
investing public funds efficiently. This input could be described as one of the main 
impacts of the study: to offer some key points that will allow for improving the efficient 
disbursement of public money that requires so much effort to be paid for citizens.  

111



In the first place, if promoting the founding of academic companies in Spain is desired, 
it is well to invest in improving both the attitude and the perceived control of the 
academics. To bring about improvement of perceived control, it is fundamentally 
necessary that there be training in economic and business aspects, which, in addition, 
will clearly contribute to the success of the spin-off (success being understood as a 
synonym of growth in sales and/or employment). Similarly, regarding the determinants 
of academic entrepreneurship, university and public policy administrators must take into 
consideration the six factors mentioned, so it would be advisable to group academics 
according to the profiles identified in this thesis. For example, if promoting academic 
entrepreneurship in a region like Extremadura is the desired goal, it is necessary to 
promote both the reduction of the teaching load and the existence of support programs 
that make up for the weakness of the business network and infrastructure compared to 
other regions. Regarding encouragement of the founding of spin-off companies by 
academics, in order to achieve greater equality, public and university authorities should 
focus incentive programs on a higher valuation of activity in the academic curriculum 
that allows for professional improvement in the scientific world and in the allocation of 
time. 

In addition, we must not forget that, contrary to what has been traditionally considered, 
academics give enormous relevance to their ability to receive personal (economic) 
benefits from the company when determining their entrepreneurial intention, so policies 
and regulations involving distribution of said benefits should adequately take this factor 
into account. Finally, to improve the survival and success rate of USOs, it would be 
necessary to invest in the business and economic training of their promoters, improve 
the training of personnel dedicated to carrying out business plans, and maintain or 
increase support for bureaucratic procedures. 

Finally, some of the limitations of the present study should be noted, marking future 
lines of research and improvement. First, it is necessary to take into account the possible 
existence of selection bias, if there is a greater predisposition to answer the 
questionnaire among those people who have a greater interest in or knowledge of the 
subject. Second, the studies collected in this thesis are based on cross-sectional data. Its 
replication with panel data would be useful to observe evolution over time and make 
comparisons together with a larger sample size. In addition to this, it would be 
interesting to consider a greater number of entrepreneurial skills and determinants of 
entrepreneurial intention and the growth of spin-offs, adding factors such as the type of 
capital of the spin-off, the systems of financing, the role of family, personal supports, 
etc. Fourth, this thesis proposes measures that could improve the efficiency of public 
funding allocations. It would be very relevant to extend this initial analysis by 
comparing ex ante and ex post effectiveness in order to assess the efficacy and 
suitability of the proposed policies. Finally, the geographical area is shown as one of the 
main areas for improvement for future research. This thesis refers exclusively to Spain; 
possible future research with other neighboring countries would allow for a comparative 
analysis that would help to determine the role of cultural and economic differences. 
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Conclusões  

Ao longo desta tese de doutoramento foram apresentadas respostas às principais 
perguntas colocadas no início. Assim, foram realizadas contribuições à literatura sobre a 
temática do empreendedorismo académico com colaborações de tipo teórico e prático. 

Em primeiro lugar, foram feitas contribuições de tipo teórico relativas ao uso de 
ferramentas e metodologias inovadoras no campo do empreendedorismo académico, 
como a aplicação do Big Five e META para a identificação das características que 
apresenta o académico que se transforma em empreendedor e funda uma spin-off 
universitária, ou a Análise Conjunta para o estudo dos fatores determinantes da atividade 
empreendedora dos académicos em Espanha, algo que não tinha sido realizado até então, 
até onde nosso conhecimento e análise da literatura alcança. Nesta linha, destaca-se 
também a utilização de técnicas de caráter qualitativo para a identificação dos fatores 
determinantes da atividade empreendedora que devem ser considerados. Esta técnica, 
pouco utilizada nesta área científica, traz evidências e realidades interessantes, permitindo 
a filtragem daqueles fatores que são realmente motivadores para os académicos. Esta 
seleção facilita a análise e contribui para o progresso do domínio da investigação. 

Em segundo lugar, foi possível fazer contributos de caráter teórico relativamente à 
validação ou confronto da literatura. A este respeito, podem citar-se, sem pretender ser 
exaustivos, as seguintes contribuições: 

1. Existem certas habilidades pessoais ou psicológicas que permitem um melhor 
desenvolvimento de habilidades empreendedoras no pessoal académico. 
 

2. As habilidades empreendedoras determinam a atitude diante do 
empreendedorismo, e essa atitude influencia de maneira definitiva a intenção de 
empreender do académico. 
 

3. O controlo recebido pelo académico, muito relacionado com a sua preparação, 
formação e conhecimento em economia e empresa, influencia indiretamente a 
intenção de empreender do mesmo. 
 

4. Uma vez identificadas as habilidades empreendedoras, tenta-se identificar os 
fatores que motivam o académico a empreender. Desta forma, foram identificados 
seis fatores determinantes. Estes determinantes são o lucro económico (ver-se 
recompensado monetariamente), o benefício curricular (conseguir objetivos que 
lhe permitam avançar em sua carreira académica), o benefício pesquisador (obter 
fundos para obter financiamento para investigação futura e poder empregar o seu 
pessoal não fixo nem funcionário), o custo pessoal (tempo que o académico deve 
dedicar ao empreendedorismo), a existência de programas de apoio (tanto de 
caráter financeiro como não financeiro) e a redução docente (a possibilidade de ver 
reduzida sua jornada docente ante a perspetiva de empreender). 
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5. Conhecidos os fatores determinantes, era necessário conhecer a ordem de 
prioridade que os académicos atribuem a estes fatores segundo diversos aspetos 
pessoais e contextuais como o género, os anos de experiência, a categoria 
profissional, o perfil inovador da região onde se encontra a universidade ou a área 
de pesquisa. 
 
Vale a pena destacar a posição predominante que o lucro económico ocupa, 
contradizendo grande parte da literatura existente a este respeito. Este resultado 
mostra especial relevância e interesse, dado o que alguns pesquisadores da área 
chamam de "altruísmo da pesquisa académica", ou seja, a suposta relutância de 
alguns académicos para o fato de que as contribuições científicas (quase sempre 
realizadas com fundos públicos e por um trabalhador público) beneficiem 
economicamente o investigador. 
 
Outro resultado notável, no que se refere às diferenças de hierarquia de benefícios 
em função do género, reside na maior valorização das mulheres de aspetos 
relacionados com a possibilidade de progredir na carreira académica e na 
disponibilidade de tempo. Este aspecto está muito relacionado com os maiores 
obstáculos que ainda hoje se colocam às mulheres no mundo profissional e com os 
maiores encargos relativos à conciliação que suportam. 
 
Além disso, e tendo em conta o âmbito regional e colocando o foco na posição que 
ocupa a Extremadura no Regional Innovation Scoreboard, conclui-se que, numa 
região de perfil de inovação fraco, a existência de programas de apoio e a redução 
da carga docente para poder dedicar mais tempo ao empreendedorismo, são vitais, 
face ao benefício curricular e ao custo pessoal, mais valorizados em regiões de 
perfil forte. 
 

6. Depois de conhecer as habilidades empreendedoras e os determinantes da intenção 
empreendedora e sua ordenação, necessárias para a fundação das spin-off, estuda-
se o sucesso destas empresas académicas. A contribuição teórica desta tese mostra 
que o número de trabalhadores de uma USO cria uma relação bidirecional entre a 
dimensão e o crescimento, de modo que, a maior número de trabalhadores, maior 
crescimento, e vice-versa. Além disso, o principal apoio ao crescimento e ao 
sucesso é a formação ministrada aos promotores da USO no domínio da economia 
e das empresas. A falta desta formação constitui frequentemente um obstáculo ao 
crescimento e à criação de USO. O apoio nos domínios burocráticos é também uma 
questão relevante, uma vez que os académicos não são peritos neste domínio e que 
esse apoio permite-lhes concentrar-se na atividade principal da empresa 
académica. 

Além destas contribuições teóricas, o estudo faz contribuições práticas que permitiriam 
aumentar o número de utilizações e o seu crescimento e, inclusivamente, investir os 
fundos públicos de forma eficiente. Poderia descrever-se esta contribuição como um dos 
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principais impactos do estudo: dar algumas chaves que permitam melhorar a eficiência 
do dinheiro público que tanto esforço supõe proporcionar aos cidadãos. 

Em primeiro lugar, se se pretende promover a fundação de empresas académicas em 
Espanha, há que investir na melhoria tanto da atitude como do controlo sentido por parte 
dos académicos. Para conseguir a melhoria do controlo percebido é necessária, 
fundamentalmente, a formação em aspetos económicos e empresariais, que, além disso, 
contribui de maneira clara para o êxito da spin-off (entendendo-se êxito como sinónimo 
de crescimento em vendas e/ou emprego). Do mesmo modo, no que diz respeito às 
determinantes do empreendedorismo académico, os gestores universitários e das políticas 
públicas devem ter em conta os seis fatores citados, pelo que seria recomendável 
segmentar os académicos segundo os perfis identificados nesta tese. Assim, para dar um 
exemplo, se se pretende promover o empreendedorismo académico numa região como a 
Estremadura, é necessário promover tanto a redução da carga docente como a existência 
de programas de apoio que colmatem a debilidade da rede empresarial e de infraestruturas 
em relação a outras regiões. No que diz respeito ao incentivo da fundação de empresas 
spin-off por parte das académicas, com o objetivo de alcançar uma maior igualdade, as 
autoridades públicas e universitárias deveriam centrar os programas de incentivos numa 
maior valorização da atividade no currículo académico que permita a melhoria 
profissional no mundo científico e na disponibilidade de tempo. 

Além disso, não devemos esquecer que, ao contrário do que é tradicionalmente 
considerado, o académico atribui uma enorme importância ao facto de poder receber 
benefícios pessoais (económicos) da empresa ao determinar a sua intenção 
empreendedora, pelo que as políticas de partilha desses benefícios das diferentes 
regulamentações deveriam contemplar adequadamente este fator. Por último, para 
melhorar a taxa de sobrevivência e o êxito das utilizações, seria necessário investir na 
formação empresarial e económica dos seus promotores, melhorar a formação do pessoal 
envolvido na realização de planos de negócios e manter ou aumentar os apoios para a 
burocracia. 

Por último, devem ser apresentadas algumas das limitações do estudo realizado que 
marcam as futuras linhas de investigação e de melhoria. Em primeiro lugar, é necessário 
ter em conta a possível existência de enviesamento de seleção, se houver maior 
predisposição para responder ao questionário por parte daquelas pessoas que têm maior 
interesse ou conhecimento do tema. Em segundo lugar, os estudos recolhidos nesta tese 
baseiam-se em dados de corte transversal. Seria conveniente a sua réplica com dados de 
painel para observar evolução ao longo do tempo e realizar comparações junto a um maior 
tamanho de amostra. Além disso, seria interessante considerar um maior número de 
competências empreendedoras e fatores determinantes da intenção empresarial e do 
crescimento das spin-off, acrescentando fatores como o tipo de capital da spin-off, os 
sistemas de financiamento, o papel da família, os apoios pessoais etc. Em quarto lugar, 
esta tese propõe medidas que poderiam melhorar a eficiência dos fundos públicos. Seria 
muito importante alargar esta análise inicial, comparando a eficácia ex ante e ex post com 
o objetivo de avaliar a eficácia e a adequação das políticas propostas. Por último, o âmbito 
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geográfico é apresentado como uma das principais áreas de melhoria. Esta tese refere-se 
exclusivamente à Espanha e possíveis futuras investigações com outros países do 
ambiente permitiriam realizar uma análise comparativa que ajudaria a determinar o papel 
das diferenças culturais e económicas. 
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