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Resumo 

O empreendedorismo universitário é visto como um mecanismo vital de crescimento económico e 

como principal fonte de inovação. Este tipo de empreendedorismo tem sido alvo de estudos com vista 

a determinar os fatores ao nível das condições nacionais e regionais, ao nível das universidades e ao 

nível das características dos indivíduos que influenciam a atividade empreendedora da população 

académica. Estes estudos, nas últimas três décadas, serviram de guia a um esforço global por parte 

de governos e universidades, contribuindo para uma evolução significativa nas infraestruturas de 

suporte existentes no ecossistema empreendedor, por forma a aumentar as taxas de 

empreendedorismo universitário. No entanto, apesar de todos estes esforços, dados recentes 

mostram que algumas universidades ainda têm bastantes dificuldades em gerar startups, tornando 

necessário identificar os problemas que ainda persistem. 

Esta investigação procura seguir o trabalho da literatura tendo o objetivo de identificar os fatores de 

suporte e as barreiras ao empreendedorismo universitário existentes atualmente, decorrentes da 

evolução do ecossistema empreendedor e da mudança no paradigma das universidades. Desta 

forma, foi conduzido um estudo Delphi com especialistas em empreendedorismo, bem como um 

questionário a mais de 200 estudantes de ensino superior em Portugal, complementado com mais 

100 entrevistas com o intuito de identificar as barreiras ao empreendedorismo universitário que ainda 

persistem, bem como os fatores de suporte já existentes. Por fim realizou-se a triangulação dos 

resultados das diferentes fontes de dados, tendo sido possível identificar 18 fatores de suporte e 19 

barreiras ao empreendedorismo universitário que estão presentes na sociedade atual.  

Palavras-Chave: Empreendedorismo Universitário, Inovação, Universidade Empreendedora, 

Ecossistema Empreendedor, Delphi. 
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Abstract 

Academic entrepreneurship is seen as a vital mechanism of economic growth and as a major source 

of innovation. This kind of entrepreneurship has been a subject of several studies trying to determine 

the factors at government level, at national and regional ecosystems, at universities and related with 

the individuals’ characteristics that play a role in the entrepreneurial activity of the academic 

population. These studies served, in the last three decades, as guidelines to a global effort of 

policymakers and universities to increase the universities entrepreneurial rates. However, despite all 

the efforts and changes in the entrepreneurial ecosystems, recent data show that some universities 

still have difficulties in generating startups, making urgent to identify the problems that still persist. 

This research seeks to follow the literature work until now, with the major goal of identifying the 

support factors and the barriers to academic entrepreneurship that exist in present-day societies, 

resulting from the evolution of the entrepreneurial ecosystems, and changes in universities paradigm, 

with a special focus on studying the entrepreneurial activity of university students. Therefore, we 

conducted a Delphi study together with entrepreneurship specialists, as well as a questionnaire to 

more than 200 higher education students, complemented with more than 100 interviews. The data 

from the three different research methods was triangulated and, among other relevant findings, we 

manage to identify and evaluate 18 enablers and 19 inhibitors to academic entrepreneurship, that are 

present in the current entrepreneurial ecosystems. 

 

Keywords: Academic Entrepreneurship, Innovation, Entrepreneurial University, Entrepreneurial 

Ecosystem, Delphi. 
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1. Introduction 

Entrepreneurship is established as a vital mechanism for economic growth, contributing to 

employment, enabling millions of people to enter the economic mainstream, and renewing the market 

structure, leading to technological evolution and productivity growth, playing this way a crucial role in 

innovation [1] [2]. In pursuit of economic development, countries all over the globe aim to create more 

entrepreneurial societies, where members are encouraged to exploit new opportunities.  

Universities, as sources of knowledge and innovation, play a major role in these societies, being 

natural incubators [3], creating new ideas and technologies, crucial to achieve a competitive 

advantage to the development of the National Innovation Systems (NIS) [4]. For this reason, over the 

past three decades, academic entrepreneurship has become a global phenomenon [5], gaining the 

attention of governments, policymakers, academics, and researchers. The main catalytic event to this 

trend was the passage of the Bayh-Dole Act in the 1980’s [6], followed by the professionalization of 

Technology Transfer Offices (TTO’s) in European universities, along with many other organizational 

and ecosystem changes favoring entrepreneurship.  

However, despite the global desire to promote entrepreneurship, studies showed that in some places 

the number of entrepreneurial firms created by academics is still relatively low, with some universities 

being more successful generating startups than others [7].  

This cross-variance between universities has been a subject of research by several authors, trying to 

understand what determinants influence the most this discrepancy. Cuervo [8] argues that in order to 

understand the emergence of entrepreneurial activity it is necessary to analyze the characteristics of 

individual entrepreneurs, the environment characteristics, and the institutional characteristics. In fact, 

most of this research appears to approach three major pillars that play a role in academics’ 

entrepreneurial activity: the entrepreneurial ecosystems where universities are inserted, englobing the 

context determinants of entrepreneurial activity, the universities itself analyzing their paradigm change 

towards entrepreneurial universities, and individuals’ characteristics which have proven to influence 

their entrepreneurial intention.  

These studies have served as guidelines to trace action plans to be followed by countries and 

universities interested in becoming more entrepreneurial resulting in policy changes and creation of 

the needed structural conditions. Since then, efforts were made trying to reduce existent barriers 

constraining academic entrepreneurship and at the same time increasing the support factors towards 

it. 

Nevertheless, despite those efforts, recent data reveals that several obstacles to entrepreneurship still 

persist in several Europe countries, and that the share of people that prefers to be self-employed 

instead of working on behalf of another has dropped in most EU countries [9]. In fact, data from Global 

Entrepreneurship Monitor shows that in some EU countries, including Portugal, the entrepreneurial 
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intentions and Total Early-Stage Entrepreneurial Activity of the population have been decreasing 

instead of increasing1.  

These facts indicate an urgent need to do a reassessment of these efforts to get an updated view on 

which support factors have been created so far, and measure their impact, while also identifying the 

barriers constraining entrepreneurship that still persist.  

The main goal of this work is then to identify the enablers (also known as support factors) and the 

inhibitors (also known as barriers) that exist in present-day societies, in order to assess the actual 

situation of academic entrepreneurship and draw future directions and recommendations to be 

followed. 

Our research also explores a gap in the literature, since most of the researchers focused their studies 

on the technology-transfer aspect of academic entrepreneurship, namely on commercialization of 

university research, neglecting in a certain way the students. However, now more than ever, with high 

unemployment rates it makes sense to exploit the determinants that push high education students 

away from starting new entrepreneurial ventures and creating their own jobs. Moreover, in our 

research, instead of focusing only on a specific category of academic entrepreneurship determinants, 

as other authors did before, we seek to perform an overview of these studies and try to weight all 

these components together as determinants of academic entrepreneurship rates. 

To accomplish our proposed goals, we conducted a ranking-type Delphi study with 19 

entrepreneurship experts, consisting of entrepreneurship professors and researchers, representatives 

of Venture Capital (VC) organizations and incubators, and entrepreneurs. The main goal was to 

achieve a consensus on what were the most relevant and most present enablers fostering academic 

entrepreneurship, as well as, the still existent barriers or inhibitors, that push academics, in particular 

students, farther away from this path.  

Simultaneously, to understand the students’ vision, and to identify their perceived barriers and 

challenges to entrepreneurship, we conducted a questionnaire along with several personal semi-

structured interviews to more than 200 higher education students in Portugal, with special focus on 

science and engineering students, since these subjects are most likely to produce new technologies, 

contributing the most to innovation. 

Results suggest that the most noticeable evolution towards higher academic entrepreneurship rates 

occurred at the surrounding environment conditions, with the formation of several resources, crucial 

for entrepreneurs to succeed. However, with regard to universities and people entrepreneurial culture 

there is still a long way to go, from the need of universities commitment in adopting entrepreneurship 

as part of their mission, to the creation of mechanisms that can help to reduce people fear of failing.   

 

 

                                                      
1 Global Entrepreneurship Monitor – Data Available at: http://www.gemconsortium.org/data/key-aps  
(last access 15/10/2017) 
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2. Theoretical Background 

This section makes a contextualization on the subject presenting some definitions of entrepreneurship 

and academic entrepreneurship, describing the entrepreneurial process, distinguishing the different 

types of entrepreneurship and its contribution to innovation and economic growth, and gives insights 

on Portuguese and European entrepreneurial state.  

2.1. Entrepreneurship and the Entrepreneurial 

Process 

By reviewing the literature, we could find several meanings for the entrepreneurship concept, that 

completed each other. 

Kuratko [1] defined entrepreneurship as a dynamic process of vision, change, and creation towards 

the implementation of new ideas and creative solutions, requiring an application of energy and 

passion. The same author reinforces this notion stating that although the creation of a business is an 

important part of entrepreneurship, it is not the complete picture, it involves the willingness to take 

calculated risks (in terms of time, equity and career), the ability to form an effective venture team, 

creativity to perceive needed resources, skills to build solid business plans and the vision to recognize 

opportunities where others see chaos.  

Schumpeter [10], one of the primordial authors around economic development theories, characterizes 

the idea of the entrepreneur as the one responsible for creative destruction processes resulting on 

new production methods, new products and new markets. 

Longenecker et al. [11] referred the entrepreneurs as those who introduce innovation and stimulate the 

economic growth, taking the necessary risks. 

Joining these three definitions together we can define entrepreneurship as being a process taken by 

one or more individuals (called entrepreneurs) of vision, creation and change towards the 

implementation of new ideas, and solutions, resulting in new products, methods, and markets, 

contributing to innovation, and stimulating economic growth, while taking the necessary risks. 

Hirsch and Peters [12] (as cited in [13]) defined the entrepreneurial process, illustrated in Figure 1, as 

a 4 phase-process: Phase 1 – Identification and evaluation of an opportunity, where the 

entrepreneur identifies and analyzes a potential business opportunity; Phase 2 – Development of a 

business plan, in which the entrepreneur traces the strategy to follow in the development of his 

business plan; Phase 3 – Determination and capture of the necessary resources to implement the 

business idea, such as funding, working spaces, and other resources crucial to the business activity; 

Phase 4 – Management of the created company, where the entrepreneur deals with the 

management and administrative issues of initiating his business activity, and also identifies his 

limitations and recruits his team. 
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Figure 1 - Entrepreneurial process (adapted from [13]) 

2.2. Academic Entrepreneurship 

Since the focus of this work is the entrepreneurial activity performed by academics, it is essential to 

define the term “academic entrepreneurship”. 

Smilor et al. [14] defined a university spin-off as a company founded by a faculty member, researcher, 

staff member, or student after leaving the university or while still on the university, usually around a 

technology-based idea developed within the university context. 

Chrisman et al. [15] and Guerrero et al. [3] refers to academic entrepreneurship as a process that is 

observed within entrepreneurial universities since they have the ability to innovate and create 

opportunities, involving the creation of new business ventures by university professors, technicians, 

and students. Patzelt et al. [16] added that academic entrepreneurship involves the creation of new 

goods and services and also acts to achieve strategic development goals. 

Shane [5] has a more conservative vision, describing academic entrepreneurship as a process of 

creating a company mainly to exploit intellectual property (IP)  developed in an academic organization.  

Yusof and Jain [17], reviewing academic entrepreneurship literature, managed to encompass three 

different views for the academic entrepreneurship theme. The first view sees academic 

entrepreneurship as an activity that normally occurs outside the university and beyond its traditional 

role. The second view is that academic entrepreneurship consists mainly on the creation of new 

business ventures to explore IP, including the commercialization of research, technology-transfer and 

university spinoff activities. And, the third view where academic entrepreneurship encompasses 

organization creation, innovation and strategic renewal which occurs inside and outside universities. 

Considering that, in this work, academics’ entrepreneurial activity is seen as much more complex 

process than solely IP commercialization, we choose to follow Yusof and Jain [17] third view of 

academic entrepreneurship combined with Smilor [14] and Chrisman [15] definitions, considering 

academic entrepreneurship as a company creation process taken by a university member (a 
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professor, student or researcher) involving the creation of new products or services, and in doing so, 

contributing to innovation. 

2.3. Entrepreneurship, Innovation and Economic 

Growth 

Entrepreneurship is without doubts a crucial established mechanism for economic development. 

Kuratko [1] refers to entrepreneurship as “the most potent economic force the world has ever 

experienced”. For this author, entrepreneurial firms make two major contributions to economic 

markets: they are responsible for changing the market structures, playing a crucial role in innovation, 

and contributing to technology change and productivity growth. Furthermore, entrepreneurial firms are 

an essential mechanism enabling millions to enter the economic mainstream, namely some minority 

groups, such as women and immigrants in pursuit of economic success [1]. 

Wennekers et al. [2] concluded that the several levels of entrepreneurship have, as outcome, an 

economic growth caused by the replacement or displacement of obsolete firms by newer, higher 

productive ones, creating and expanding new niches and industries, enabling more competitive 

environments, and enhancing the overall productivity. This competition allows individuals to learn from 

their own and other´s success and failures, enabling them to increase their skills and adapt their 

attitudes. 

O’Shea et al. [18], reviewing academic entrepreneurship literature, argues that universities provide 

students with valuable tacit knowledge, being responsible for influencing the national innovation 

process, and create a competitive advantage, mainly through technology-based academic 

entrepreneurship.  

2.4. Types of Entrepreneurship 

Although all the entrepreneurs contribute to economic growth, arguably not all entrepreneurs and 

startups are equal from one another. Some, indeed, contribute to innovation and markets 

transformation, while others set their business around already explored ideas. Several researchers in 

the past tried to distinguish these two kinds of entrepreneurs. 

Drucker [19]  and Mayhew et al. [20] defined innovative entrepreneurs as those who generate a new 

product, service or method and insert their creation into the marketplace, holding the potential to 

establish new industries and transform global markets, being essential for long-term economic 

development. 

In contrast, Baumol, et al. [21] characterizes replicative entrepreneurs as those who copy others 

business models already in the marketplace, being relevant for short-term economic development in 

local economies. 
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Since this research is on academic entrepreneurship, and this term is intrinsically related to 

innovation, our main focus will be on innovative entrepreneurs. 

2.5. Entrepreneurship in Portugal 

Once this research was conducted considering the variables from the Portuguese entrepreneurial 

ecosystem it makes sense to give a brief insight on the Portuguese current entrepreneurial panorama. 

Accordingly with Global Entrepreneurship Monitor (GEM) most recent data2 (2015), Portugal has a 

Total early-stage Entrepreneurial Activity rate (TEA) of 8.2%, placing Portugal economy as an 

innovation-driven economy. Furthermore, according to GEM, Portugal has an innovation rate (i.e. the 

percentage of individuals involved in TEA who indicate that their product or service is new and isn’t 

been offered by other businesses) of 21%, and a fear of failure rate of 38.1%. These numbers put 

Portugal ahead of countries such as Germany, France or Italy in terms of early-stage entrepreneurial 

activity and fear of failure, however behind these countries in terms of innovation rate. This indicates 

that, although Portugal has a high entrepreneurial activity, probably most of this activity consists of 

replicative business creation. 

GEM also provides insights on Portugal entrepreneurial ecosystem state, illustrated in Figure 2. 

 

Figure 2 - Portugal entrepreneurial ecosystem (from GEM2) 

Analyzing Figure 2, it is possible to verify that the availability of physical infrastructures is the stronger 

point of the Portuguese entrepreneurial ecosystem. On the other hand, it appears that government 

policies, bureaucracies and taxes, internal market dynamics and entrepreneurial education at schools 

represent the weakest points. The 2017 Global Startup Ecosystem Report [22] reveals that Lisbon, 

                                                      
2 Global Entrepreneurship Monitor – Data Available at: http://www.gemconsortium.org/country-
profile/100 (last access 15/10/2017) 
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despite being on an infancy phase of its startup ecosystem, has a fast-paced growth of its early-stage 

investments, which is a good indicator of future strength.  

As for academic entrepreneurial activity, there is little research on Portuguese academics. For 

instance, Santos and Caetano [23] build the Entrepreneurial Potential Index (EPI) through weighting 

four dimensions of the entrepreneurial potential, namely: entrepreneurial motivations, management 

skills, psychological skills and social skills. By applying this index to a sample of Portuguese higher 

education students they obtained an average EPI of 48.4%, referred as disappointing results. Pinho 

and Gaspar [24], studied the entrepreneurial intentions of students of Polytechnic Higher Education 

colleges in Portugal along with their motivations and limitations against entrepreneurship, they 

identified as limitations of the students the capacities of gathering together the resources to start a 

company, identification of business opportunities and commercializing and sell products. As for 

motivations towards entrepreneurship, the most relevant were personal independence, professional 

achievements, create something new, and realization of a dream. Vieira and Rodrigues [25] in another 

study about entrepreneurial intentions of engineering students in Portugal, described as major barriers 

to entrepreneurship, the difficulties in finding a business idea and the difficulties in accessing and 

obtaining funds. 
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3. Related Work 

Through the years, one of the main focus of research on entrepreneurship was the study of individual 

entrepreneurial intent, through the definition of the term and the identification of the determinants that 

play a role in the decision of becoming self-employment. 

Several authors tried to come to a definition for the term “entrepreneurial intent”. For instance, Katz 

[26] defined entrepreneurial intention as the decision process of an individual to enter an occupation 

as a salaried individual or as self-employed.  Most of the authors adopted an implicit meaning for the 

term as being the individual’s intention to start a new business, however this assumption conflicts with 

the definition of Jenkins et al. [27] referring entrepreneurial intentions as the desire of the individual 

entrepreneur, considering that the individual with entrepreneurial intention is already running a 

business, as mentioned in [28].  

The study of entrepreneurial intent is intrinsically related to the terms nascent entrepreneur and latent 

entrepreneur. Nascent entrepreneurs are described as individuals who have demonstrated 

entrepreneurial intent and have already taken actions towards the formation of a new business 

venture. Contrariwise, latent entrepreneurs, in spite of demonstrating some entrepreneurial intention, 

they have not taken any actions towards that path [28] [29]. 

In fact, Thompson [28], wrapping up definitions from other authors, referred to entrepreneurial 

intention as a necessary condition to become a nascent entrepreneur, however becoming a nascent 

entrepreneur is neither necessary for having entrepreneurial intent, nor is it entrepreneurial intent 

inevitable outcome. This author defines individual entrepreneurial intent as a self-acknowledged 

conviction by a person that intends to set up a new business venture and consciously plans to do so at 

some point in the future. 

Over the years, the research around academic entrepreneurship determinants seem to focus on three 

main categories that play a role in academic entrepreneurial intents and actions. The universities and 

their paradigm change towards the “entrepreneurial university” [30], encompassing all the created 

initiatives, resources, and, organization and cultural changes towards a more entrepreneurial 

academic community. The entrepreneurial ecosystems [31] where these universities are inserted, 

englobing all the surrounding context entrepreneurial entities and regional policies to promote 

academic entrepreneurship, as well as the socio-cultural factors on the theme. And finally, the study of 

the individual’s psychological traces which have proven to influence their entrepreneurial will. This 

approach meets Shane [32] notion that, on one hand, entrepreneurial behavior is based on both 

motivational and cognitive factors, and on external factors, including entrepreneurial environment 

opportunities and conditions, on the other. 

These three research approaches are reviewed in detail in the following sub-sections. 
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3.1. The Entrepreneurial University 

Since the first steps of academic entrepreneurship research that the study of the university role in an 

entrepreneurial society became an obvious focus of attention of researchers, studying the 

transformations and changes that these institutions are suffering, in terms of content, structure, 

governance, and strategies to become more entrepreneurial. The main determinants of these 

institutions that appear to stimulate academics entrepreneurial activity are: the quality and nature of 

research, the availability of diversified funding base allocated to entrepreneurship, the 

entrepreneurship support structures such TTO’s and incubators, the entrepreneurship education 

programs in place, the active presence of role models, the university status and prestige, and the 

strategies to promote knowledge diversity between academics. On the top of these there has to be a 

strong leadership that supports and encourages academic entrepreneurship culture, merging 

entrepreneurial goals with the traditional academic values of a university [18]. 

Some of these determinants were combined into frameworks and models of the entrepreneurial 

university. For instance, Guerrero and Urbano [30] proposed a model adopting the Institutional 

Economics and the resource-based view, grouping the environmental and internal factors involved in 

the transformation process of these universities, illustrated in Figure 3. 

 

Figure 3 - Entrepreneurial universities model (adapted from [30]) 

Through the last two decades, the study of these determinants dictated an evolution and a paradigm 

change towards modern entrepreneurial universities as parts of governments strategy to stimulate 

economic development all over the world. If in the old days the core activities of universities were 

universally recognized as being teaching and research, currently these institutions encompass a third 

mission of economic development [33], becoming  key agents in national innovation systems through 

the development of entrepreneurship, giving birth to a new kind of universities: entrepreneurial 

universities [4]. Some universities already reached the entrepreneurial state, however, others are still 

in a state of transition [34], transforming the factors mentioned above from inhibitors to enablers.  

The following sub-sections seek to explore these determinants and their impact on entrepreneurial 

intentions. 
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3.1.1. Quality and Nature of Research  

The quality of research appears to be a stimulator of entrepreneurial activity by itself. In fact, access to 

human capital with expert knowledge and talent is a critical resource for the development of new 

cutting-edge technology [35].  

Zuzker et al. [36] argue that the best scientists from higher quality universities tend to create spin-off 

firms to capture incomes generated by their intellectual capital. O’Shea et al. [37] added that the 

presence of star scientists and engineers affects universities entrepreneurial activity as they leading-

edge knowledge allows the ability to create high quality radical innovations more suitable to 

commercialization. Di Gregorio and Shane [7], stated that top researchers from more imminent 

universities, in terms of research development, are more likely to create a startup. 

3.1.2. University Funding Base 

The existence of university funds allocated to entrepreneurship activities is another crucial resource 

mentioned as having an influence on university’s entrepreneurial activity. For instance, O’Shea et al. 

[37] through the analysis of some of the most successful US universities in spinoff activity, mentioned 

that the size and nature of financial resources available at universities influence entrepreneurship 

activity. This author argues that the more the allocation of federal funds to science and engineering 

disciplines the greater the propensity of university spinoff firms. Moreover, his results also suggested 

that a greater proportion of industry-level funding is associated with high levels of technology-transfer 

and entrepreneurship. 

Clark [38] in several case studies over the years argues for the necessity of a diversified funding base 

on entrepreneurial universities from a variety of sources. Gubitta et al. [39] found out that receiving 

university commercialization funds increases the probability for a spinoff company to receive VC 

financing.  

3.1.3. Entrepreneurship Support Structures 

As important as the university funds are the entrepreneurship support structures available at 

universities, such as the availability of a TTO, co-working spaces or university-affiliated incubators 

providing academics with entrepreneurs tools inside their university [37][40]. Furthermore, according 

to O’Shea et al. [37] the primary function of this infrastructures is to break the boundaries between 

universities and the external world, developing networks between potential entrepreneurs and other 

external entrepreneurial agents or entities such as VC’s, advisers and managers who provide the 

needed resources to start a company, crucial for its success. 

3.1.4. Entrepreneurship Education  

Entrepreneurship Education is characterized as a process of providing individuals with the concepts 

and skills to recognize opportunities that others have overlooked, and to have the insight and self-

esteem to act where others have hesitated [41]. Entrepreneurship education programs became a 
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much-debated topic. Research has shown that this type of programs are crucial to help students 

developing their entrepreneurial and business skills as well as they positively influence students 

entrepreneurial will. For instance, Cho [42] suggested that entrepreneurship education promotes 

entrepreneurial intention, since entrepreneurship-related knowledge and skills stimulate an individual’s 

motivation to create new ventures. Gorman et al. [43] and Kuratko [44] argue that entrepreneurship 

can be learned or at least encouraged. In fact, several studies support the fact that entrepreneurship 

education programs positively influence academics entrepreneurship intentions [43] [45] [46]. 

Rideout et al. [47] identified several different modalities of entrepreneurship education programs, 

illustrated in Figure 4. From the traditional small business management approach that focuses on 

developing students’ management skills, to the more recent high-growth venture creation approach 

that focuses on the development of opportunity identification capabilities and other entrepreneurial 

venture challenges, based on experiential learning that has been proven to improve learning 

outcomes.   

 

Figure 4 - Entrepreneurship education modalities (adapted from [47]) 

3.1.5. Presence of Role Models 

The presence of role models, such as older students that managed to create their own successful 

start-up is also mentioned by several authors has having an impact on their peer’s entrepreneurial 

intentions. Venkataraman [48] argues that the emergence of new entrepreneurs through the 

combination of new ideas and risk capital creates the possibility of proof for their peers. O’Shea et al. 

[37] refers to the entrepreneurial role models as an integral element of the university’s capacity to 

generate new spinoff companies in the future, acting as key agents ensuring the presence of a strong 

influence on potential entrepreneurs. Wong [49] in his study of academic entrepreneurship 

determinants in Asia, pointed the absence of successful high-technology entrepreneurs to serve as 

role models as a cause of low entrepreneurial rates. 
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Isenberg [50] states that the presence of successful entrepreneurs benefits not only the university but 

all the entrepreneurship ecosystem, since these entrepreneurs become “entrepreneurship addicts”. 

Some of these addict entrepreneurs usually become angel investors or VCs funding newer ideas, or 

share their knowledge and experience helping newer startups to flourish or just serving as inspiration 

for others to follow their footsteps. Figure 5 illustrates this idea. 

 

Figure 5 - Effects of successful entrepreneurship on the entrepreneurial ecosystem 

3.1.6. Reward Systems 

The reward systems in place at universities are a fundamental help to balance the costs that occur for 

academics who are involved in entrepreneurial ventures, and at the same time undertake teaching 

and researching activities. This rewards can be monetary (such funds, scholarships or use of 

resources) and non-monetary (such promotions or recognition systems) [30] [51]. 

Kirby [52] argued that university reward systems both monetary and nonmonetary represent a crucial 

strategy to promote entrepreneurship among academics. O´Shea et al. [37] added that the image of 

academic entrepreneurship as a viable career path for academics to pursue should be enhanced 

through the development of incentives for academics to enroll in the entrepreneurial process. 

3.1.7. Knowledge Diversity 

In order to achieve success, startup companies need to have a diverse team in terms of knowledge. 

This knowledge diversity can be encouraged at universities, if these institutions create mechanisms to 

break down existent boundaries between departments and colleges, leading to the creation of 

synergies and linkages between these, contributing this way to the creation of more enriched 

knowledge venture teams [53].  

An entrepreneurial university should try to establish balanced teams in terms of knowledge 

backgrounds and experience, since each type of spin-off requires different forms of human capital [3]. 

3.1.8. University Influence: Status and Prestige 

University status and prestige also play a significant role in entrepreneurial universities [30][51]. For 

instance, at some of the most successful US universities, such as MIT, university status represents an 

important element to attract investments, create networks and provide access to public funds [54]. 
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Moreover, university status and prestige also act as a way of attraction of new academics already with 

entrepreneurial orientation. 

3.2. The Entrepreneurial Ecosystem 

An entrepreneurial ecosystem or an innovation ecosystem is defined as a set of interconnected actors, 

consisting of: entrepreneurial organizations, such as firms, venture capitalists, business angels, banks, 

and other public-sector agencies; innovative organizations, such universities and other research 

centers; and entrepreneurial or innovative processes, such as business birth, high growth firms, serial 

entrepreneurs, among others. These actors maintain relations between each other mediated by 

governmental initiatives oriented to the performance of local entrepreneurial environments [31]. These 

ecosystems usually emerge in locations that have specific assets and attributes. They represent a shift 

from an industry and markets’ traditional economies, called management societies to new innovation-

driven economies called entrepreneurial societies [55].  

The level of development of these ecosystems, encompassing its attributes and assets, can act as a 

support factor or a perceived barrier for potential academic entrepreneurs affiliated with universities 

inserted on those ecosystems, playing a significant role in entrepreneurial intentions, and 

consequently in entrepreneurial activity of this population. Isenberg [56] identified certain key elements 

that, according to him, when integrated together comprise a successful entrepreneurial innovation 

ecosystem, these include: markets accessibility (both domestic and foreign), talented people, access 

to private/public sources of funding, an adequate entrepreneurship support system and regulatory 

framework, and cultural support. Others also referred once again the triple-helix relations established 

between ecosystem stakeholders, as well as other regional characteristics such city size and levels of 

tertiary education.  

 

Figure 6 - Isenberg model for the entrepreneurial ecosystem (adapted from [50]) 
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3.2.1. Markets Accessibility 

Level of markets accessibility is pointed by Isenberg [56], one of the most known researchers on 

entrepreneurial ecosystems, as a major determinant of entrepreneurial activity in a given ecosystem. 

This author defends a free-market ideology, giving the example of Chile where the government to 

evolve its entrepreneurial ecosystem, made easier to the middle class to obtain financing and licenses 

to operate in the market. He reinforces this argument referring to the relevance of foreign markets as 

well, once again giving Chile example of reducing new venture input costs and keeping Chile’s 

currency inexpensive to maintain competitiveness in exportation markets. 

3.2.2. Ecosystem Resources: Funding and Support Infrastructures 

The availability of VC in the area plays a crucial role in the innovation process by providing risk capital 

and operating assistance to new high technology firms [57]. 

Wong [49] in his work on academic entrepreneurship in Asian universities mentioned the lack of early-

stage angel investors and VCs to support early-stage start-ups as the main external impediment to 

universities that explained the low venture creation rates in some colleges.  He states that the efforts 

made by universities alone to become more entrepreneurial are insufficient and need to be 

complemented by government policies to address the weakness in the external ecosystem.  

Mwasalwiba et al. [58] in their study about graduate entrepreneurship in Tanzania, found out that the 

level of credit accessibility still is one of the major inhibitors to entrepreneurs, since the bank sector 

have an enormous lack of trust in start-ups, causing difficulties for entrepreneurs in obtaining credit, 

granting them a much lower loan that they asked for, or setting borrowing conditions in such a way 

that it makes impossible for a recent entrepreneur to meet them. 

Alongside with the entities that provide funding are the ecosystem support infrastructures, such as 

incubators and co-working spaces.  

Mason and Brown [31], referred to incubator organizations as a feature of entrepreneurial ecosystems. 

He describes an incubator as the place where an entrepreneur acquires product and market 

knowledge, understanding organizational structures, strategies, and systems. It is also the place 

where market opportunities can be noticed and an entrepreneur can identify ways of exploiting them. 

3.2.3. Entrepreneurship Support Systems and Regulatory 

Frameworks 

Isenberg [56] argues that “the right legal and regulatory frameworks are critical to thriving 

entrepreneurship”. He states that governments have a more active role to play in transforming 

societies into more entrepreneurial ones. Through his literature review, Isenberg points a number of 

reforms that appear to have a positive impact on venture creation, namely: decriminalizing bankruptcy, 

shielding shareholders from creditors, create and liberalize capital markets, simplify tax regimes and 
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remove administrative and legal barriers to entrepreneurs. These reforms would allow entrepreneurs 

to quickly start over again, helping to break down several entrepreneurship cultural barriers.  

Baumol et al. [21] argue that to build a successful entrepreneurial economy it must be relatively easy 

to form, manage and abandon a business, without leading with expensive time-consuming 

bureaucracies.  

3.2.4. Entrepreneurial Culture  

The lack of entrepreneurial culture of the population is seen by many as the main constraint to 

entrepreneurship since it has a direct effect on entrepreneurial intentions.  

Once again, Isenberg [56], states that changing a deeply ingrained culture as being a hugely difficult 

step, however the same author, based on Ireland and Chile case studies, argues that is possible to 

alter social norms on entrepreneurship in less than one generation. He describes how these two 

countries managed to transform the negative image of entrepreneurs and implement a culture where 

failure was allowed. He also referred the crucial role that the media can play in changing people’s 

attitudes towards entrepreneurship showing them everyday stories of success. 

Mwasalwiba et al. [58] in their study about graduate entrepreneurship in Tanzania referred people’s 

negative attitude towards entrepreneurship as an inhibitor, since graduates that identified themselves 

as entrepreneurs were seen by the people as unemployed, or as someone who is taking on something 

unreliable.  

This entrepreneurial culture is crucial to an entrepreneurial evolution and must be implemented 

through all ecosystem entities. 

3.2.5. Triple-Helix Relations 

It is widely accepted that successful innovation necessarily involves a highly interactive process of 

engagement between entrepreneurial ecosystem entities, uniting universities, industries, and 

governments. Several authors tried to build models that describe these institutional relations. The triple 

helix [59] model (Figure 7) is the most accepted nowadays, consisting of three institutional spheres 

representing private, public and academic institutions. This process becomes crucial to academic 

entrepreneurs, in order to raise VC financing, insert their products in markets, and create networks of 

contacts. 

The triple helix model identified four main processes related to major changes in production and 

exchange and use of knowledge [33]: the first consists on the internal transformations within each 

helix, such as the creation of ties between companies, or a transformation at universities to 

entrepreneurial institutions. The second is the influence that one institutional sphere has on another, 

for example, government, in Sweden and the US, respectively, revising rules of IP ownership to 

transfer rights from individuals or government to the universities. The third is the creation of a new 

overlay of trilateral linkages, networks, and organizations among the three helices, serving to 
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institutionalize and reproduce the interface, as well as, to stimulate organizational creativity and 

regional cohesiveness. A fourth process is the recursive effect of these inter-institutional networks 

representing university, industry, and government both on their originating spheres and the larger 

society. 

 

Figure 7 - Triple helix model (adapted from [59]) 

3.2.6. Other Ecosystem Characteristics 

Other regional characteristics also are pointed as influent on ecosystems entrepreneurial rates. For 

instance, García [60] studying the entrepreneurship determinants in European cities found out that the 

size of the city, the level of self-employment and the level of tertiary education (or higher education) 

have a positive impact on entrepreneurship rates. Namely, he concluded that the number of business 

registrations was higher in bigger cities or in cities with a higher number of university students. 

3.3. Individuals Characteristics 

Another complex subject that attracted several authors attention was the characteristics of individuals 

that could explain their entrepreneurial intentions, specifically their psychological characteristics. In 

this field, two major theoretical models stood out from the rest. The Theory of Planned Behavior (TPB) 

introduced by Ajzen [61], and Shapero Entrepreneurial Event Model (EEM) [62]. Following these 

theories, other authors tried to identify isolated individual psychological aspects related to the 

individual entrepreneurial intention, namely: self-efficacy, proactivity, and risk-taking capability. 

3.3.1. Theory of Planned Behavior 

Ajzen Theory of Planned Behavior argues that the formation of the entrepreneurial intention could be 

predicted through several individual’s attitudes, subjective norms such as family’s or friends pressure 

towards entrepreneurship, and, the level of self-efficacy of an individual [61]. Thus, the TPB theory 

postulates on three independent determinants that can predict the formation of intention [61]. The first 

is the attitude towards the behavior, referring the degree to which an individual holds a favorable or 
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unfavorable evaluation or appraisal of entrepreneurship. The second consists on a social factor 

labeled subjective norm, pointing to the perceived social pressure to perform or not perform 

entrepreneurship. This includes the expectations that family, friends or other significant people have 

towards a certain individual behavior.  

The third determinant is the degree of perceived behavioral control which refers to the perceived ease 

or difficulty of performing actions and tasks involved in the entrepreneurial process, reflecting past 

experiences, as well as, anticipated impediments or obstacles to entrepreneurship. 

3.3.2. Entrepreneurial Event Model 

The Entrepreneurial Event Model (EEM) of Shapero [62] describes an entrepreneurial model in which 

individual intentionality is a central piece. EEM argues that individual’s entrepreneurial intention (EI) 

stems from its perception of feasibility and desirability and that EI is affected by the cultural and social 

context. Furthermore, Shapero argued that perceived desirability and feasibility determine a person’s 

relative credibility of alternative behaviors and that EI arises from individual exposure to 

entrepreneurial activities. 

3.3.3. Others 

Following the above models, most of the researchers agree that entrepreneurial intentions are 

influenced mainly by three general individual psychological characteristics, namely: self-efficacy, 

proactivity, and risk-taking propensity [63]. 

Self-efficacy refers to the individual’s belief that (s)he is capable to accomplish a certain job or task 

[64]. Entrepreneurial self-efficacy (ESE)  [65] is defined as the degree to which an individual perceives 

himself as capable to successfully perform the several roles and tasks involved in entrepreneurial 

venture creation. Self-efficacy is then found as having a great influence on entrepreneurial behavior, 

moreover, research suggests that individuals ESE can be improved through training and education, 

potentially improving the rate of entrepreneurial activities [66]. 

Proactivity refers to the individual tendency to initiate and maintain actions that directly alter the 

surrounding context [67]. This kind of individuals can show initiative to identify opportunities and act on 

them. Several studies argue that proactive personalities positively influence entrepreneurial intentions 

[68]. 

Risk Taking determines the tendency and willingness of an individual to take on a risk [69]. This 

personality characteristic is logically related to entrepreneurship since taking on an entrepreneurial 

venture is an activity that involves a risk.  

3.4. Summary 

As detailed in previous sections, studies of academics’ entrepreneurial intentions have followed three 

main paths, namely the study of entrepreneurial universities, the study entrepreneurial ecosystems 
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characteristics, and the study of individual behavior itself. Table 1 summarizes the determinants 

analyzed above grouped by the three main categories of research. 

Table 1 - Academic entrepreneurship determinants 

Levels Entrepreneurship Determinants Literature 

Entrepreneurial 
Universities 

Quality and nature of university research development [7] [35] [36] [37] 

Availability of entrepreneurship education programs to provide 
academics entrepreneurial skills and stimulate their 
entrepreneurial intention 

[41] [42] [43] 
[44] [45] [46] 

Availability of university funds allocated to entrepreneurship 
activities 

[37] [38] [39] 

Presence of successful entrepreneurs (university legacy in terms 
of spinoffs) to serve as role model and provide mentorship 

[37] [48] [49] 
[50] 

University status and prestige [30] [51] [54] 

Availability of reward systems for academics’ entrepreneurs 
[30] [37] [51] 

[52]  

Availability of entrepreneurship support structures: TTOs, 
university-affiliated incubators, co-working spaces 

[37] [40] 

Promotion of knowledge diversity [3][53] 

Entrepreneurial 
Ecosystems 

Level of markets accessibility [56] 

Private and public sources of funding [49][56] [57] [58]  

Entrepreneurship support systems and regulatory framework  [21][56]  

Entrepreneurship support infrastructures: incubators, and co-
working spaces 

[31] 

Entrepreneurial culture: socio-cultural factors leading to fear of 
failure 

[56] [58] 

Regional characteristics: city size, level of unemployment, level of 
tertiary education 

[60] 

Business registration and taxation procedures 
(bureaucracies and taxes involved) 

[56][60]  

Good publicity of entrepreneurs in media fostering legitimacy and 
reputation 

[56] 

Tipple-helix relations in place [33][59]  

Individual’s 
Characteristics 

Self-efficacy [61] [65] [66] 

Subjective norms: family and friends pressure [61] 

Entrepreneurial desirability and feasibility [62] 

Proactivity [67] [68] 

Risk raking [69] 

These determinants were identified by previous authors as having an influence on academics’ 

entrepreneurial decision. However, none of the previous authors picked up all these determinants at 

once and tried to realize which ones positively influence academic entrepreneurship (acting as 

enablers), and, on the other hand, which negatively influence this activity (acting as inhibitors). 

Instead, most of the author focused their research in only one of these categories.  

Moreover, entrepreneurial universities, and in fact, the entire entrepreneurial ecosystem is constantly 

evolving making it necessary, from time to time, to make a reassessment of these determinants. 

This research seeks to make that reassessment, identifying and categorizing as enablers and 

inhibitors, all the determinants that currently influence academic entrepreneurship activity. 

Furthermore, this research main focus will be on the entrepreneurial activity performed by higher 

education students. 
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4. Research Methodology 

To conduct our research, it was adopted a mixed-method research methodology. This decision was 

based on the fact that a mixed-method research allows the combination of strengths from both, 

quantitative and qualitative research approaches, which have been proven to be more effective 

together than separately to deal with complex problems [70]. 

Creswell [70] defined several different strategies to conduct a mixed-method research. This study 

followed the Concurrent Triangulation Strategy, which is illustrated in Figure 8. This strategy uses 

quantitative and qualitative research methods separately as a means to offset the weakness inherent 

within one method with the strengths of the other. In this approach, the quantitative and qualitative 

data collection is concurrent and made in one phase of the research, and the data analysis, where 

data from both quantitative and qualitative approaches are crossed, in a process known by 

triangulation [71], is made on another. 

 

Figure 8 - Concurrent Triangulation Mixed-method Research (adapted from [70]) 

Following this strategy, this study adopted 3 different research methods that complement each other: 

1. A Delphi study conducted with entrepreneurship specialists aiming to resort on the 

experts’ vast knowledge and experience to identify the most relevant enablers and 

inhibitors to academic entrepreneurship. 

2. A questionnaire to more than 200 high education students, aiming to gather 

quantitative data on the entrepreneurial intentions of this population, as well as 

identifying their perceived inhibitors and enablers to academic entrepreneurship.  

3. Finally, a set of semi-structured qualitative interviews also conducted with high 

education students, aiming to collect testimonials and stimulate the discussion on the 

state of academic entrepreneurship in Portugal, filling up the gaps that the 

questionnaire alone couldn’t fulfill.  
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If questionnaires and qualitative interviews represent two of the most used research methods for 

quantitative and qualitative research , respectively, the Delphi study conducted here assumes itself as 

a mixed-research method, since it combines fully quantitative data, such as statistical consensus 

measurement and numeric ranking analysis, with some qualitative information, such as expert 

comments or justifications [72]. 

Following the steps of Creswell Concurrent Triangulation Design, the data collection and data analysis 

were made concurrently and separately for each research method, before the triangulation has 

occurred, i.e., the results were crossed between the three methods. 

The three research methods used, as well as the results obtained, are described in detail in the 

following sections. 

4.1. Delphi Study 

The Delphi method main goal is to achieve the most reliable consensus in a group of experts. The 

usual approach consists in a multi-round process, where participants have the possibility to revise 

their thoughts accordingly with their peers’ feedback in pursuit of a higher level of agreement between 

them [73].  

There are four types of Delphi studies, however, in this research, we adopted the Ranking type Delphi 

since it focuses on identification and ranking of key factors, items or issues, being the most suitable for 

our goals [74]. 

We choose the Delphi technique since it allowed us to gather the diverse experience of several 

entrepreneurship experts in identifying the most relevant enablers and inhibitors to academic 

entrepreneurship, and at the same time this method encourages the diversity and exchange of 

knowledge between experts until a consensus is reached, something that is difficult to achieve through 

a usual survey. Thus, the Delphi method provided a good approach to conduct our research with rigor 

and consistency, ensuring results with external validity. 

To execute the study, we followed the usual multi-round methodology. During Round 1, we asked the 

experts to identify the most relevant and most present enablers and inhibitors that influence academic 

entrepreneurship. In Round 2 the identified enablers and inhibitors were summarized and we asked 

experts to rank the list accordingly with their perceived importance for each item, from the most 

relevant to the least relevant. In subsequent rounds, the goal was to increase consensus as 

participants were asked to consider revising their earlier rankings after reviewing their peer’s feedback 

from previous rounds. 

4.1.1. Experts Panel 

Aiming to achieve valid and rigorous conclusions in our research, the quality of the panels of 

participants was of extreme importance. To ensure this level of quality, we restricted invitations to 
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known experts in entrepreneurship research, known stakeholders from the entrepreneurial ecosystem, 

and, individuals with proven practical experience in entrepreneurial ventures.  

This way, we considered the following categories and requirements to invite experts to take apart in 

our study:  

• University affiliated entrepreneurship specialists, namely: entrepreneurship professors and 

researchers of several of the most recognized Portuguese HEI, HEI’s entrepreneurship 

chairman’s, and, individuals in charge of the TTO; 

• Chairman’s and contributors of incubators and VC organizations from the local entrepreneurial 

ecosystem, who were involved or oriented entrepreneurial projects involving academics in the 

last 2 years; 

• Recent entrepreneurs who are still affiliated with a university or left university recently; 

• Today’s successful CEO’s who found their companies while still studying or right after finishing 

their degrees. 

With these goals in mind, we searched for experts who fitted these categories, and we managed to 

identify 49 experts that fulfill our requirements. Since these experts managed to fulfill our set of 

minimum requirements, we decided to invite them all to participate in our study. 

From those 49 invitations, 19 experts accepted to participate in our study, letting us with an 

acceptance rate of 39%. Table 2 describes the participants’ profile and experts panel size. 

Table 2 - Delphi study experts panel profile 

Experts Panel Size 

HEI’s Affiliates 14 

Entrepreneurship Professors and Researchers 12 

Entrepreneurship Chairs 1 

TTO representatives 1 

Local Entrepreneurial Ecosystem Organizations 2 

Local incubators representatives 1 

VC organizations representatives 1 

Entrepreneurs 3 

Recent Entrepreneurs 1 

CEO’s of successful companies 2 

Total 19 

4.1.2. Metrics Used  

Within each new round, respondents received information from previous round in order to help them 

revising their answers, namely: the mean rank for each item, Kendall’s W coefficient of concordance 

[75] for each list (enablers and inhibitors) and the top-half rank for each item, corresponding to the 

percentage of participants who ranked that item in their top-half, as suggested in [74]. 
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To measure the participants level of consensus, we chose to use Kendall’s W coefficient of 

concordance, since it is one of the best metrics for measuring non-parametric rankings [76]. The W 

value ranges from 0 to 1, where 0 indicates no consensus among participants and 1 indicating a 

perfect consensus. Schmidt [77] states that a value of 0.7 or higher indicates a strong agreement. So, 

we decided to reiterate the ranking process until we reached one of the following conditions:  

1. We reach a W value of 0.7, indicating a strong level of agreement  

2. We reach the third iteration 

3. The differences between the mean ranks of two successive rounds is not significantly  

different [78]  

4.1.3. Data Collection 

The data collection step of the Delphi study took place between March 2017 and May 2017 and was 

conducted through online forms, using SurveyMonkey3 platform for each round of the process. 

A four-round process was used to collect input from experts: 

• Round 1 – Identifying Enablers and Inhibitors: In this round, the experts were asked to 

identify and justify at least 5 enablers and 5 inhibitors. While the experts were free to specify 

any enabler and inhibitor they deemed appropriate, we provided them with a list of several 

determinants that influence academic entrepreneurship that had been previously identified, 

where each one could be formulated as an enabler or an inhibitor. 

• Round 2 – Assessment of Enablers and Inhibitors (1st Ranking Iteration): In this round, 

the main goal was to rank the enablers and inhibitors identified by the experts in round 1 

according to their importance and impact on academic entrepreneurship. Thus, we asked the 

experts to confirm that the determinants were consistent with their initial input and to classify 

each enabler and inhibitor by its importance and presence in society. 

• Round 3 – Validation of Enablers and Inhibitors (2nd Ranking Iteration): In round 3, we 

asked participants to revise if necessary their rank for each item, taking into consideration 

their peers input from round 2. 

• Round 4 - Validation of Enablers and Inhibitors (3rd Ranking Iteration): Since the level of 

agreement between participants in round 3 (second ranking iteration) was still low, we decided 

to perform a fourth and last round of the study aiming to increase the level of consensus 

among the experts involved. Once again, in this round we asked participants to consider 

revising their choices, taking into consideration their peers feedback from the previous round. 

Although round 4 results suggested that the level of consensus was still increasing, since we reached 

the third-ranking iteration we decided to conclude the ranking phase, once the possible improvement 

in consensus that could be achieved with additional rounds would not justify the additional work placed 

on the experts. 

                                                      
3 Survey Monkey – Online survey tool: https://www.surveymonkey.com 
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To finish the data collection step of the Delphi study, we decided to send a final questionnaire asking 

the experts to assess each enabler and inhibitor in the top-ten (according to the final rank), according 

to its expected effect on academic entrepreneurship rates, and in the case of the enablers, its level of 

achievement in society. For the inhibitors, its difficulty to mitigate, in order to promote discussion and 

draw more accurate conclusions of each determinant impact on academic entrepreneurship. 

4.2. Questionnaires  

Students can be one of the most important stakeholders when considering the entrepreneurial 

university. Since this study focus was on understanding the academic entrepreneurship phenomenon 

with particular interest in company creation activities of higher education students, it becomes crucial 

to gather this population thoughts.  

This way, in order to collect quantitative data to quantify students’ entrepreneurial intentions and 

activities, to know their main motives to embrace or not entrepreneurial ventures, and to identify their 

perceived enablers and inhibitors to entrepreneurship, we conducted a quantitative questionnaire 

consisting mainly of close-ended questions [79]. 

4.2.1. Data Collection 

For the preparation of the data collection instrument questions we adopted DeVellis [80] methodology 

for the development of measurement scales. This methodology consisted in 5 major steps: 1) 

Determine what we want to measure, in our case, academic entrepreneurship determinants; 2) 

Generate an item pool, gathering together a set of items that reflect the questionnaire purpose; 3) 

Determine the format for measurement, determining the type of answers and scales to put in the 

questionnaires to collect the information we want - the questionnaire was mainly based on “Yes” or 

“No” questions, multiple choices, checkboxes and 5-point Likert Scales; 4) Have the initial item pool 

reviewed by experts - the instrument was previously reviewed by independent researchers and tested 

by a test group, making the necessary adjustments; 5) Making the final adjustments and validate the 

items. 

Following this methodology allowed the elaboration and validation of a precise and valid data 

collection instrument essential to gather quantitative data on the students’ vision about the 

entrepreneurship phenomenon. 

The selected target population for the questionnaires consisted on high education students in 

Portugal, with a focus on engineering or IT-related students. 

Data was collected through an online Google form, for the convenience of the respondents, and took 

place between April 2017 and June 2017. To spread the form by our target population, we shared it on 

universities social media pages, and in some cases, we asked for the help of several professors and 

some universities external relations offices to share the questionnaire with their students. 
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4.2.2. Data Analysis 

In order to perform a valid and objective analysis of our data, we resorted to the calculation of several 

statistical inferences. Given the nature of the variables under analysis in each question of this 

questionnaire, and the possibility that in some questions the respondents could give more than one 

answer, or choose more than one option, it was necessary to resort to some non-parametric tests, 

such as the adherence chi-square and the independence chi-square. The adherence chi-square test 

tries to understand if there are statistically significant differences between several different categories 

of a unique variable, whereas the independence chi-square assesses if there are statistically 

significant differences between the variables of two different categories. 

All the statistical analysis was mainly performed recurring to IBM SPSS4 predictive analytics software. 

4.3. Interviews 

The use of interviews as a complement of the questionnaires is especially useful to enrich our 

understanding, eliciting data and conclusions that would not become evident when using only 

quantitative data collection instruments [71]. Moreover, the use of interviews allowed the collection of 

crucial testimonials and stimulate a more active discussion with the interviewees on the topic under 

research. 

4.3.1. Data Collection 

The interviews conducted with the students were semi-structured qualitative interviews since, despite 

the existence of script dictating a base guideline, the interviewer had the flexibility to explore some 

new lines of research that could arise from respondents’ arguments.  

The questions presented on this data collection instrument were mostly aligned with the questionnaire 

questions, however adopting a completely different approach, in which the main goal was to promote 

the discussion with the interviewees collecting their testimonials. 

Similarly, to the questionnaires, the target audience invited to enroll in the interviews consisted of high 

education students in Portugal, with a focus on engineering or IT-related students. 

The interviews were performed by the authors, together with a group of 7 students that volunteered to 

help with this task. These volunteers were previously introduced to the research topic and explained 

the interview script, as well as the main research objectives. Next, to ensure that all the 7 volunteers 

understood correctly the research goals and the script questions, the first interviews of each volunteer 

were closely followed by one of the researchers. 

Interviews were held between March 2017 and May 2017 and took between 15 and 20 minutes each. 

Most of them took place in the several campuses of Lisbon university. Seven interviews were made 

remotely (via skype). 

                                                      
4 IBM SPSS – Predictive analytics software: https://www.ibm.com/products/spss-statistics/ 
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After conducting all the interviews, the group of volunteers joined together with the researchers in a 

focus group [81] which played a relevant role in stimulating the debate between each volunteer 

conclusions, making them compare their conclusions on the results of the interviews, allowing the 

researchers to identify group norms as well as the existent outliers, filling the gaps of the questionnaire 

that took place.  
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5. Results 

This section presents the results obtained through the data collected from the three research methods. 

Data from each research method was collected and analyzed separately. 

5.1. Delphi Results 

This sub-section presents the results of each of the multi-round Delphi process.  

5.1.1. Round 1: Identification of Enablers and Inhibitors 

An online form representing this first round of the Delphi study was sent to the 19 experts who 

accepted to take a part in the study. 

This form asked the experts to identify and describe at least 5 enablers and 5 inhibitors that exist in 

present-day society and have influence on academic entrepreneurship rates.  

The questionnaire defined the term academic entrepreneurship based on Smilor et al. [14] definition, 

as “the company creation activity taken by one or more individuals that can be actual or former 

professors, researchers or students of an HEI in Portugal which idea started to be developed in an 

academic context”.  

All the 19 experts completed the Round 1 questionnaire. After reviewing participants answers, 

removing duplicates and merging several enablers and inhibitors, a set of 14 enablers and 14 

inhibitors was identified. 

Tables 3 and 4, present round 1 results, containing the enablers and the inhibitors together with a brief 

description for each item provided by the experts when identified the item. 
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Table 3 - Delphi Round 1 Enablers 

Enabler 
ID 

Enablers Description 

E1 Individuals personality 
Individuals behavior in terms of its level of proactivity, risk 
tanking capabilities and disruptive mindset can be the most 
relevant enabler to entrepreneurship  

E2 
National Innovation System - 
methodologies in place to produce 
and commercialize innovation 

Ecosystem capabilities in place to produce and 
commercialize innovation 

E3 
Media attention and publicity to 
academic entrepreneurship and 
entrepreneurs 

Media attention to entrepreneurs, giving visibility, 
recognition and generalized acceptability 

E4 
Existence of role models / Examples 
of success cases 

There are a few examples of success that help to create the 
entrepreneurial mindset, understanding that embrace an 
entrepreneurial venture and have success its possible. 
Allows to learn with other mistakes 

E5 
Existent IPR and spinoff public 
policies in place favoring 
entrepreneurship 

It is crucial to put in place policies that attract academics to 
entrepreneurship path 

E6 Access to international networks 
Programs in place that facilitate access to qualified 
resources and international markets 

E7 
Existent triple-helix interactions 
university-industry-government in 
regional entrepreneurial ecosystems 

Regional connections with and between the entrepreneurial 
ecosystem entities are crucial to promote knowledge 
transfer and facilitated access to resources 

E8 
Infrastructures (incubators, TTOs) 
available at universities and in the 
external ecosystem 

In recent years, several of these infrastructures have 
emerged, being a major pillar to support new 
entrepreneurial ventures 

E9 
Entrepreneurship initiatives/contests 
(ex: Web summit) 

Portugal have promoted and received relevant 
entrepreneurship initiatives, crucial to implement 
entrepreneurial mindset and to help academics to take the 
first step towards entrepreneurship 

E10 
Easiness of business registration 

procedures ("On the Spot Firm5") 
Today it’s easy to create a company in less than one hour 

E11 
Family with entrepreneurial 
experience 

Family is an important piece, inspiring newer generations to 
followed older generations paths 

E12 
Quality of research technology 
development 

Portugal has world-class researchers and universities that 
can lead to technologies to fulfill market needs 

E13 Economic status (recession) Recession is seeing as something to promote innovation 

E14 
Existent technology that removes 
barriers to enter into wider markets 

Today’s technology allows people to get in touch and enter 
in wider markets in an easy way 

 

 

 

 

 

 

 

                                                      
5 On the Spot Firm – “Empresa na Hora”: www.empresanahora.mj.pt/ (last access 15/10/2017) 



28 
 

 

Table 4 - Delphi Round 1 Inhibitors 

Inhibitor 
ID 

Inhibitors Description 

I1 
Socio-cultural factors leading to fear of 
failing 

Several factors like the lack of non-repayable 
investments in innovation research puts a lot of 
responsibility in entrepreneurs leading academics 
to not follow this path due to fear of failing 

I2 
Lack of risk taking capability and 
opportunity recognition 

People fear to lost their investments if an 
entrepreneurial venture fails 

I3 Lack of pre-seed capital 
There is little offer on proof of concept funds to 
support embryonic inventions 

I4 
Academics low level of corporate 
experience, market knowledge and contacts 
with industry 

Academics tend to have a low level of corporate 
experience which lead them to unknow market 
needs and how to insert their creations to markets 

I5 
Shortage and low capability of support staff 
allocated to entrepreneurship (at 
universities TTOs and incubators) 

Universities due to its small size have difficulties 
to hire entrepreneurship dedicated staff 

I6 
Lack of universities policies, strategy, 
commitment and organization to foster 
entrepreneurship and technology-transfer 

There is still a long way to go in universities to 
become “entrepreneurial universities” 

I7 Difficulties in access to credit/financing 
Although the interest rates are low, young 
entrepreneurs have difficulty to get credit to 
develop an invention or open a company 

I8 Economic status (recession) 

If on the one hand, it’s a good time to invest in 
innovation, on the other, recession cuts out on 
several funds, leading people to not consider 
entrepreneurship because they fear to lose their 
own savings  

I9 
Lack of business skills and entrepreneurial 
drive among students 

Most of the engineering degrees students (where 
the innovation potential is higher) haven’t had the 
proper business training and awareness during 
their studies 

I10 Individuals personality 
Individuals behavior in terms of level of 
proactivity, risk tanking capabilities, and disruptive 
mindset can be an inhibitor to entrepreneurship  

I11 
Taxation procedures that do not favor new 
startups 

The high taxes in Portugal do not favor company 
creation  

I12 

Lack of strategies to promote cross-
competence diversity between internal 
stakeholders (academics) that could 
contribute to the formation of more 
knowledge-diverse teams to take on 
entrepreneurial ventures 

It’s crucial in a new entrepreneurial venture to 
have teams with diverse knowledge, something 
that isn’t promoted in universities 

I13 
Lack of a reward mechanism to HEI staff 
involved in Technology-Transfer/Company 
creation 

Researchers and professors involved in 
entrepreneurial ventures or helping their students 
in their entrepreneurial ventures should be 
rewarded or have some kind of advantage in 
comparison with their peers, to attract more 
academics to the entrepreneurial path 

I14 
Lack of connection between universities and 
former academics spinoffs 

It’s crucial to maintain a connection with former 
spinoffs that can attract academics to followed 
their antecessors path, and to have someone 
from who they can take lessons, however this 
isn’t the case in most universities 
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Each enabler and inhibitor was assigned with a random ID for convenience in identification. 

It is noteworthy that the determinants “individual’s personality” (E1 and I10) and “economic status 

recession” (E13 and I8) are present in both lists since these were identified by some experts as an 

enabler and by others as an inhibitor. In fact, individual’s personality can act as an enabler or an 

inhibitor, since it refers to individual specific characteristics that are different from one person to 

another. As for the economic status, some experts consider the recession we live in as a good 

opportunity for entrepreneurs to come up with innovative ideas for people to invest on, as well as it 

can be a solution to unemployment. However, other experts consider that the crisis acts as an inhibitor 

since people have more fear to take risks and lose their savings. 

5.1.2. Round 2: Assessment of Enablers and Inhibitors (1st Ranking 

Iteration) 

At round 2 of the study, the experts were asked to rank the 14 enablers as well as the 14 inhibitors 

identified in round 1, accordingly to their presence in society and their impact on academic 

entrepreneurship rates. Once again, an online form representing this second-round was sent to the 19 

experts who completed round 1. The experts were asked to rank each item assigning a number from 1 

to 14, where 1 corresponded to the enabler or inhibitor more present and with more influence on 

academic entrepreneurship rates, and 14 to the enabler or inhibitor less present and with less 

influence on academic entrepreneurship rates. 

Seventeen experts from the initial 19 completed round 2. More precisely, this round’s experts panel 

consisted on: 13 HEI affiliates, 2 local entrepreneurial ecosystem organization representatives, and 2 

entrepreneurs. After receiving their input, the average rank and the top-half rank (percentage of 

participants who ranked that item in their top-half) for each enabler and inhibitor was calculated, as 

well as, the Kendall’s W coefficient of concordance to evaluate the level of agreement between 

participants for the two lists of items.  

This round’s value of Kendall’s W coefficient of concordance was 0.17 for the enablers list, and 0.3 for 

the inhibitors list, suggesting a weak level of consensus among participants leading us to proceed to a 

new ranking iteration. 

The round 2 results were summarized to be included as part of round 3 questionnaires.  

Detailed round 2 results available at Appendix A. 

5.1.3. Round 3: Validation of Enablers and Inhibitors (2nd Ranking 

Iteration 

For this third round, the forms were customized for each participant. So, each questionnaire provided 

the participant’s individual ranking, the panel’s average rank and the top-half rank (percentage of 

individuals who rank that item in their top-half) for each item from round 2. Round 3 forms also 
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mentioned the value of Kendall’s W coefficient of concordance from round 2, indicating the level of 

agreement reached between participants in the previous round. 

In round 3, the participants were asked to revise, if they deem appropriate, their rank for each item, 

taking into consideration their peer’s input from round 2. 

Fifteen from the initial 19 experts completed the round 3 form, namely: 11 HEI affiliates, 2 local 

entrepreneurial ecosystem organization representatives, and 2 entrepreneurs.  

Round 3 results were summarized to be included as part of round 4 questionnaires.  

We decided to perform a third and last ranking iteration, since this round level of consensus, although 

it registered a considerable increase, was still low, with W values of 0.31 for the enablers, and 0.44 for 

the inhibitors. 

5.1.4. Round 4: Validation of Enablers and Inhibitors (3rd Ranking 

Iteration) 

Since the level of consensus among participants in round 3 (second ranking iteration) was still low, we 

decided to perform a fourth and last round of the study aiming to increase the level of agreement 

among the experts involved. 

In this round 4, once again the questionnaires were customized for each participant, containing the 

participant’s individual ranking, average ranking and top-half rank for each item from round 3. Once 

again participants were asked to revise their ranks, considering their peers feedback from the previous 

round. 

Thirteen experts completed the questionnaire of this round, consisting on: 9 HEI affiliates, 2 local 

entrepreneurial ecosystem organization representatives, and 2 entrepreneurs. 

The value for W in this final iteration of ranking was 0.53 for the enablers list and 0.61 for the inhibitors 

list, representing a moderate to strong level of consensus among participants.  

5.1.5. Delphi Final Ranking 

Tables 5 and 6 summarize each enabler and inhibitor ranking evolution through the 4 rounds and each 

item final rank. 

 

 

1: enabler/inhibitor most present on society and with more influence on academic entrepreneurship rates; 

14: enabler/inhibitor less present on society and with less influence on academic entrepreneurship rates; 
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Table 5 - Delphi Study Enablers Final Rank 

Enabler ID Enabler 
Round 2 

Rank 
Round 3 

Rank 
Final Rank 
(Round 4) 

E1 Individuals personality 1 1 1 

E12 Quality of research technology development 2 3 2 

E4 Existence of role models / Examples of success cases 3 2 3 

E6 Access to international networks 4 4 4 

E8 
Infrastructures (incubators, TTOs) available at 
universities and in the external ecosystem 

5.5 6 5 

E14 
Existent technology that removes barriers to enter in 
wider markets 

5.5 5 6 

E9 Entrepreneurship initiatives/contests (ex: Web summit) 8 7 7 

E7 
Existent triple-helix interactions university-industry-
government in regional entrepreneurial ecosystems 

7 8 8 

E2 
National Innovation System - methodologies in place to 
produce and commercialize innovation 

9.5 10 9 

E11 Family with entrepreneurial experience 9.5 11 10 

E5 
Existent IPR and spinoff public policies in place 
favoring entrepreneurship 

11 9 11 

E3 
Media attention and publicity to academic 
entrepreneurship and entrepreneurs 

13 12 12 

E13 Economic status (recession) 12 13 13 

E10 
Easiness of business registration procedures ("On the 
Spot Firm") 

14 14 14 

 

Table 6 - Delphi Study Inhibitors Final Rank 

Inhibitor 
ID 

Inhibitor 
Round 
2 Rank 

Round 3 
Rank 

Final Rank 
(Round 4) 

I2 Lack of risk taking capability and opportunity recognition 1 1 1 

I1 Socio-cultural factors leading to fear of failing 3.5 2 2 

I4 
Academics low level of corporate experience, market 
knowledge and contacts with industry 

2 3 3 

I6 
Lack of universities policies, strategy, commitment and 
organization to foster entrepreneurship and technology-
transfer 

3.5 4 4 

I5 
Shortage and low capability of support staff allocated to 
entrepreneurship (at universities TTOs and incubators) 

5 5 5 

I10 Individuals personality 6 6 6 

I3 Lack of pre-seed capital 8 7 7 

I9 
Lack of business skills and entrepreneurial drive among 
students 

7 8 8 

I13 
Lack of a reward mechanism to HEI staff involved in 
Technology-Transfer/Company creation 

9 9 9 

I7 Difficulties in access to credit/financing 10 11 10 

I11 Taxation procedures that do not favor new startups 11 10 11 

I12 

Lack of strategies to promote cross-competence diversity 
between internal stakeholders (academics) that could 
contribute to the formation of more knowledge-diverse teams 
to take on entrepreneurial ventures 

12 12 12 

I14 
Lack of connection between universities and former 
academics spinoffs 

14 13 13 

I8 Economic status (recession) 13 14 14 

Both tables were sorted accordingly with each item final rank. 
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Figure 9 illustrates the evolution on the level of consensus between experts throughout the 3 ranking 

iterations. 

 

Figure 9 - Delphi consensus level evolution  

Although these results suggested that the level of consensus was still increasing, since we reached 

the third-ranking iteration we decided to conclude the ranking phase, once the possible improving in 

consensus achieved in additional rounds would not justify the additional effort placed on the experts. 

Then, the final value of consensus was 0.53 for the enablers list and 0.61 for the inhibitors list, 

representing a moderate to strong level of consensus among participants.  

5.1.6. Top-10 Enablers and Inhibitors Analysis  

To finish the data collection step, we decided to send a final questionnaire asking the experts to 

assess each enabler and inhibitor in the final rank top-ten first items accordingly with its expected 

effect on academic entrepreneurship rates, also assessing each enabler level of achievement, and 

each inhibitor difficulty to mitigate. 

1. Top-10 Enablers Analysis 

Enablers Expected Effect on Academic Entrepreneurship Rates: 

To assess the effect of each one of the top-ten enablers on academic entrepreneurship rates, a 5-point 

Likert scale was used:  

 

Table 7 presents the average expected effect of the enablers in the top-10. It is sorted accordingly with 

each item average effect, from the enabler with more effect to the enabler with less effect on academic 

entrepreneurship rates. 
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Table 7 - Top-10 Enablers Effect on Academic Entrepreneurship Rates 

Enabler 
ID 

Enabler 
Average 

Effect 
Standard 
Deviation 

E1 Individuals personality 4,63 0.50 

E12 Quality of research technology development 4,36 0.92 

E14 
Existent technology that removes barriers to enter in wider 
markets 

4,36 0.67 

E8 
Infrastructures (incubators, TTOs) available at universities and in 
the external ecosystem 

4,27 0.65 

E4 Existence of role models / Examples of success cases 4,18 0.40 

E6 Access to international networks 4,09 0.90 

E9 Entrepreneurship initiatives/contests (ex: Web summit) 4 0.40 

E7 
Existent triple-helix interactions university-industry-government in 
regional entrepreneurial ecosystems 

4 0.89 

E2 
National Innovation System - methodologies in place to produce 
and commercialize innovation 

3,91 0.94 

E11 Family with entrepreneurial experience 3,45 1.13 

Overall, all the enablers seemed to have a significant impact on academic entrepreneurship rates 

however, there are some that stood out. 

Individuals personality is pointed by the experts as the enabler with more effect on academic 

entrepreneurship rates, followed by the quality of research technology development and the existent 

technology that removes barriers to entry in wider and foreign markets. 

As for the enablers pointed as having less impact on academic entrepreneurship rates are the 

individuals’ family entrepreneurial experience, and the methodologies in place as part of the national 

innovation system to produce and commercialize innovation. 

Enablers Level of Achievement: 

A 4 point Likert scale was used to assess the current level of achievement in society of the top-ten 

enablers:  

 

Table 8 presents each top-10 enabler level of achievement in society. It is sorted accordingly with each 

item level of achievement, from the most achieved enabler to the least achieved one. 

 

 

 

 

Achievement Level: 1 – Not Achieved; 2 – Slightly Achieved; 3 – Medium Achieved; 4 – Highly 

Achieved; NA – Non-Applicable 
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Table 8 - Top-10 Enablers Average Level of Achievement 

Enabler 
ID 

Enabler 
Average Level of 

Achievement 
Standard 
Deviation 

E9 Entrepreneurship initiatives/contests (ex: Web summit) 3,64 0.67 

E8 
Infrastructures (incubators, TTOs) available at universities 
and in the external ecosystem 

3,33 0.71 

E14 
Existent technology that removes barriers to enter in wider 
markets 

3,30 0.67 

E12 Quality of research technology development 3,27 0.67 

E6 Access to international networks 3,11 0.78 

E7 
Existent triple-helix interactions university-industry-
government in regional entrepreneurial ecosystems 

3,1 0.83 

E1 Individuals personality 3 1.07 

E2 
National Innovation System - methodologies in place to 
produce and commercialize innovation 

3,00 0.89 

E4 Existence of role models / Examples of success cases 2,6 0.88 

E11 Family with entrepreneurial experience NA NA 

The most achieved enabler in our society pointed by the experts is the existence of entrepreneurship 

initiatives and contests, such as TV shows like “Shark Tank”, the arrival of Web Summit to Portugal, 

and a number of other acceleration programs promoted by several incubators and known companies. 

The next most achieved enablers are the variety of infrastructures supporting entrepreneurship such 

as incubators, available in our entrepreneurial ecosystem, and the existent technology allowing the 

removal of barriers when it comes to expanding to wider markets. 

The less achieved enablers are the weak propagation or the lack of role models that could inspire 

academics to follow the entrepreneurial path, and the methodologies available in the national 

innovation system that do not favor as they should the production and commercialization of innovation. 

2. Top-10 Inhibitors 

Inhibitors Expected Effect on Academic Entrepreneurship Rates: 

To assess the effect of each of the top-ten inhibitors on academic entrepreneurship rates, we used a 

5-point Likert scale:  

 

Table 9 presents the average expected effect of each inhibitor in the top-10 final rank. It is sorted 

accordingly with each item average effect, from the inhibitor with more effect to the inhibitor with less 

effect on academic entrepreneurship rates. 

 

 

Expected Effect: 1 – No Effect; 2 – Minor Effect; 3 – Neutral; 4 – Moderate Effect; 5 – Major Effect 
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Table 9 - Top-10 Inhibitors Average Effect on Academic Entrepreneurship Rates 

Inhibitor 
ID 

Inhibitor 
Average 

Effect 
Standard 
Deviation 

I2 Lack of risk taking capability and opportunity recognition 4.64 0.67 

I1 Socio-cultural factors leading to fear of failing 4.27 0.90 

I4 
Academics low level of corporate experience, market 
knowledge and contacts with industry 

4.27 0.79 

I10 Individuals personality 4.27 0.79 

I6 
Lack of universities policies, strategy, commitment and 
organization to foster entrepreneurship and technology-
transfer 

4.09 0.94 

I9 
Lack of business skills and entrepreneurial drive among 
students 

4.09 1.14 

I5 
Shortage and low capability of support staff allocated to 
entrepreneurship (at universities TTOs and incubators) 

3.82 0.87 

I3 Lack of pre-seed capital 3.82 0.87 

I13 
Lack of a reward mechanism to HEI staff involved in 
Technology-Transfer/Company creation 

3.73 0.79 

I7 Difficulties in access to credit/financing 3.27 1.11 

The inhibitors that appeared to have a major effect on academic entrepreneurship are: the lack of risk 

taking capability and opportunity recognition of Portuguese academics, followed by some socio-

cultural factors that lead to fear of failing moving away academics from starting entrepreneurial 

ventures. Academics’ low level of corporate experience, market knowledge and contacts with industry, 

making it difficult to insert their inventions in the markets, also have a considerable negative effect on 

academic entrepreneurship. 

On the other hand, the inhibitors that seemed to have a lower effect on academic entrepreneurship 

rates are the lack of mechanisms to reward academics involved in entrepreneurial ventures, as well as 

the difficulties in access to credit. 

Inhibitors Difficulty to Mitigate: 

To assess the difficulty to mitigate of each one of the top-ten inhibitors, a 5-point Likert scale was 

used:  

 

Table 10 presents the average level of difficulty of mitigation of each inhibitor in the top-10 final rank. 

Table is sorted accordingly with each item difficulty to mitigate, from the most difficult inhibitor to 

mitigate to the least difficult one.  

 

 

 

Difficulty to Mitigate: 1 – Very Difficult; 2 – Difficult; 3 – Neutral; 4 – Easy; 5 – Very Easy 
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Table 10 - Top-10 Inhibitors Difficulty to Mitigate 

Inhibitor 
ID 

Inhibitor 
Average 

Difficulty to 
Mitigate 

Standard 
Deviation 

I1 Socio-cultural factors leading to fear of failing 2.09 0.94 

I10 Individuals personality 2.09 1.22 

I2 Lack of risk taking capability and opportunity recognition 2.18 0.98 

I9 
Lack of business skills and entrepreneurial drive among 
students 

3.18 1.08 

I4 
Academics low level of corporate experience, market 
knowledge and contacts with industry 

3.27 0.90 

I6 
Lack of universities policies, strategy, commitment and 
organization to foster entrepreneurship and technology-
transfer 

3.45 0.93 

I5 
Shortage and low capability of support staff allocated to 
entrepreneurship (at universities TTOs and incubators) 

3.45 0.93 

I3 Lack of pre-seed capital 3.45 1.04 

I13 
Lack of a reward mechanism to HEI staff involved in 
Technology-Transfer/Company creation 

3.45 0.93 

I7 Difficulties in access to credit/financing 3.73 0.90 

The most difficult to mitigate seemed to be the individuals’ personality and the socio-cultural factors 

that lead to fear of failing since these two inhibitors are extremely dependent on individuals’ culture 

and mindset, aspects that are not easy to change. This fear of failing plays a role on individual’s risk-

taking capacity, being the third inhibitor most difficult to mitigate.  

On the other hand, the least difficult inhibitor to mitigate is the difficulties in accessing to credit and 

financing. 

It is reasonable to think that all the top-10 inhibitors are difficult to mitigate since none of the top-10 

inhibitors is classified as being easy or even very easy to mitigate. 

5.2. Questionnaires Results 

The questionnaires made possible to gather data that helped to characterize Portuguese high 

education students’ entrepreneurial intentions, as well as to understand the main motivations that 

these students have to embrace entrepreneurial ventures, alongside with their perceived challenges 

and obstacles to entrepreneurship. Furthermore, the data extracted from this questionnaire, in addition 

to the findings of the Delphi study, also contributed to the identification and classification of several 

enablers and inhibitors to academic entrepreneurship.  

To understand if there would be a significative difference between the three most represented 

engineering colleges in our sample, namely Técnico in Lisbon, Porto Engineering University (FEUP) 

and Aveiro Engineering University, as well as to understand if different geographical locations also 

present different entrepreneurial attributes, in some of the questionnaire questions below, data 

concerning to respondents from each one of these institutions was also analyzed separately and 

compared against each other.  
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These results are presented in detail in the following sub-sections. 

5.2.1. Sample Characterization 

The sample of the online questionnaire consisted of 221 high education students, most of them with 

ages between 18-23 years old (68.8%), even though there were individuals with higher ages, 24-28 

years old (24%), and a minority of respondents with more than 29 years old (7.2%). This distribution is 

expectable since the majority of college students start their 3 to 5-year degrees right after high school 

when turning 18. 

The sample was representative of two of the most prestigious universities in Portugal, namely 50.7 % 

of the respondents attended Porto University, 27,9% attended Lisbon University, and the remaining 

studied at Aveiro University (12.3%), Coimbra University (6.4%), and others (2.7%). 

The majority of our sample corresponded to engineering students (76%). From these, approximately 

61% attended Computer Science or some IT-related engineering’s, such as Telecommunications or 

Electronics. The non-IT respondents were spread across mechanical engineering, aerospace, 

chemistry, physics, and civil engineering.  

The remaining (24%) of the respondents studied disciplines other than engineering, however most of 

them were in science-related ones. 

Most of the respondents attended a Master’s degree (72.1%). The remaining individuals (23.9%) were 

on a 3-year Bachelor’s Degree and 4% enrolled a Doctoral degree. 

As for the expected graduation year, the majority of our sample expects to finish their studies this year 

(2017), 33.3% or next year (2018), 34.7%. 

The complete sample characterization is available in Appendix B. 

5.2.2. Respondents Entrepreneurial Characterization 

Several of the questionnaire questions tried to characterize the entrepreneurial state of the 

respondents with the purpose that through this sample we could have a notion of the overall vision 

that Portuguese university students had regarding entrepreneurship activities. 

Individuals involved in entrepreneurial activities: 

In terms of the number of respondents involved in entrepreneurial activities or potential entrepreneurial 

activities, the rates were not high, with only 14.9% of them being involved in a possible company 

creation process, against 85.1% who aren’t, as illustrated in Figure 10.  

When the answers to this question were analyzed separately for three most represented HEI’s in this 

study, it is possible to find a greater percentage of students from Aveiro university involved in 

entrepreneurial activities, when compared with Técnico and FEUP, but only by a small margin. 
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The chi-square adherence test (X2= 108.710; 1 g.I; p = 0.000) revealed a statistically significant 

difference between Yes (14.9%) and No (85.1%). 

 

Figure 10 - Respondents performing entrepreneurial activities 

This tells us that not only the percentage of respondents involved in entrepreneurial ventures is low, 

but also that most students do not have the initiative to start projects in addition to the mandatory 

academic work.  

However, when it comes to the number of individuals who have a potential business idea, the numbers 

improve. Figure 11 shows that the percentage of respondents with a potential business idea is 41.6%, 

although it is still lower than those who don’t have any business idea, the differential is less 

substantial. 

The chi-square adherence test (X2= 6.195; 1 g.I; p = 0.13) didn’t revealed a statistically significant 

difference between Yes (41.6%) and No (58.4%). 

 

Figure 11 - Respondents that have a potential business idea 
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If the data from the two previous variables is crossed, the results show that many respondents with 

potential business ideas probably are not developing them, since only 28% of the respondents with a 

business idea are involved in a development of a project that could lead to company creation, so, at 

least, the remaining 72% of the respondents that have a business idea are not developing that idea or 

any other. It is possible to distinguish nascent entrepreneurs, those who have a business idea and are 

already taking steps towards the development of it (28%), from latent entrepreneurs, those who have 

a business idea but did not take any steps towards the development of that idea yet (72%). 

This crossing between these two variables is illustrated in Figure 12 below. 

 

Figure 12 - Having a business idea * being developing it 

The chi-square independence test (X2= 18.595; 1 g.I; p = 0.000) revealed a statistically significant 

difference between having a business idea and being involved in the development of an idea or in a 

company creation process. We can conclude that the variables: having a business idea and being 

involved in the development of a project that could lead to company creation are related. 

More than quantifying the respondents who have business ideas, it also relevant to understand how 

these individuals reached those ideas. Figure 13 below gives insights on this subject.  
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Figure 13 - Sources of business ideas 

It appears that the identification of a business opportunity met the preference of 28.8% of the 

respondents, appearing to be the major reason stimulating the idealization of a business idea. 

Personal need or even a personal desire seems to be the second major reason that stimulates the 

creativity to think on new business ideas. 

Surprisingly, friends and family activities seem to play a minor role in inspiring the respondents to think 

on potential business ideas.  

Continuing assessing respondents’ entrepreneurial intention, the questionnaire asked the respondents 

if they see themselves as self-employed right after ending their studies (Figure 14).  

 

Figure 14 - Is entrepreneurship a first option 

Most of the respondents show interest in starting an entrepreneurial venture in the medium term 

(38.9%) or if a good business opportunity arises (40.3%). 
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Only 7.7% of the respondents consider entrepreneurship as the first option right after finishing their 

studies. It seems that it is a common trend that when students finish their degrees they prefer to work 

on behalf of another for a few years to gain experience, and then if the necessary conditions are met, 

they think to create their own business. 

It is also interesting to cross the variables “entrepreneurship as a first option” and “having a business 

idea”, to realize if the fact that the respondents already have a business idea influences in some way 

the desire to become an entrepreneur right after finishing the college degree.  

Figure 15 shows that the great majority of the respondents who consider entrepreneurship as a first 

option when finish studying already have a business idea (94%), against only 6% who don’t. 

However, there is a considerable percentage of respondents who do not see entrepreneurship as a 

first option but have a business idea (37%). 

 

Figure 15 - Entrepreneurship as first option * having a business idea 

When the chi-square independence test for the variables “choose entrepreneurship as first option and 

having a business idea” was calculated (X2= 20.881; 1 g.I; p = 0.000) it revealed a statistically 

significant difference between the two variables. We can conclude that choosing entrepreneurship as 

the first option when finish studies is related with having a business idea. 

Although the previous graphic already gives some notion of respondents’ entrepreneurial intentions, it 

would be even more enlightening if we ask them directly to auto-evaluate their entrepreneurial intent. 

Figure 16 presents the results of the respondents’ entrepreneurial intent. It appears that most of the 

respondents, 77.8% (38.9%+24.9%+14%), consider the hypothesis of starting an entrepreneurial 

venture one day. Surprisingly, 38.9% (24.9%+14%) of the respondents are sure to follow this path in a 

near future, and some of these appear to be already taking steps towards company creation. 
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Figure 16 - Respondents entrepreneurial intention 

In fact, the obtained value of 3.23 for the average entrepreneurial intention indicates that although the 

majority of the respondents do not plan to start an entrepreneurial venture in the short term, they do 

not disregard this path in a medium-long term. 

Aveiro University was the institution where the respondents manifested a higher entrepreneurial 

intention on average when compared with Porto university (FEUP) and Técnico Lisbon. 

In order to understand how these intentions are being stimulated, the questionnaire asked 

respondents through what means they most heard about entrepreneurship. The answers showed that 

many of the respondents heard about entrepreneurship mainly through the media (TV or Web) and at 

their university. Several also revealed to discuss the subject with friends and family who were engaged 

in some kind of entrepreneurial activity. 

The media seemed to be an important piece of information and promulgation of entrepreneurship. 

Either for being the major responsible for making known several success cases or, more recently, for 

producing several TV shows, such “Shark Tank” that deepen the population’s knowledge about 

entrepreneurship and, in a certain way, contribute to foster their entrepreneurial spirit. 

At the same time, the topic seems to begin to be addressed at universities, several respondents 

mention some talks and contests organized by their HEI, and some respondents also mention that 

they have at least a lecture on the subject. 

Motives to become an entrepreneur: 

An important step in studying individuals’ entrepreneurial intentions is to identify the motives that these 

individuals have that make them want to follow the entrepreneurship path. Figure 17 presents some of 

these motives.  
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Personal realization gathers the preference of 76.5% of the respondents, being the strongest motive to 

start a personal business, followed by the creation of value for the society (60.2%) and perspective of 

better incomes (52.5%). Employer independence (48%) and valuation of personal skills (44.3%) also 

play a significant role when it comes the decision to start a new entrepreneurial venture. 

On the other side of the scale, family and friends (3.2%) and unemployment (21.7%) seemed to be the 

two least motivating determinants for being an entrepreneur. 

 

Figure 17 - Motives to become an entrepreneur 

Motives for not being an entrepreneur: 

As important as the identification of the motives that lead an individual wanting to become an 

entrepreneur, are the motives that push individuals away from this path. 

Figure 18 presents the main motives pointed by the respondents for not becoming an entrepreneur. 

The results show that the lack of business knowledge and experience (71.5%), lack of access to 

financial resources (59.7%) and fear of failure (59.3%) seemed to be the three most relevant motives 

for not being an entrepreneur. Lack of business ideas (47.5%), and, the bureaucracies involved in 

creating and managing a company (39.8%) also play a significant role as entrepreneurship 

constraints. 
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Figure 18 - Motives for not being an entrepreneur 

5.2.3. Universities Entrepreneurship Determinants 

As reviewed in related work section there are several determinants in terms of the university contents, 

structure, governance, and strategies that together constitute an entrepreneurial university. 

One of the most researched determinants is the availability of entrepreneurship education programs to 

encourage students towards entrepreneurship ventures and providing them with the relevant 

entrepreneurial skills crucial for someone who wants to create and run its own business. 

So, it is pertinent to assess if our sample had these entrepreneurial skills and if those skills were 

acquired during their college degrees. 

Figure 19, gives insights about the level of respondents’ entrepreneurial skills.  

 

Figure 19 - Respondents Entrepreneurial Skills 
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Data suggests that most of the respondents recognize a lack of essential entrepreneurial skills that 

make them feel unprepared to take an entrepreneurial venture. This is also patent on Figure 18, where 

the main motive that respondents pointed for not wanted to follow the entrepreneurial path is precisely 

their lack business knowledge and experience. 

Trying to go deeper on this issue, we wanted to know if the respondents’ degrees provided them with 

some kind of business skills and encouraged them in some way to create their own job. Figure 20 

gives insights into these aspects. 

 

Figure 20 - Are universities degrees providing students with entrepreneurial skills 

From figure 20, it is easily perceptible that most of the respondents’ disagreed with the fact that their 

university degrees have given them the necessary skills to run a business or even have taken an 

active role encouraging them to create their own jobs. 

Continuing studying the entrepreneurial university determinants that play a role on students’ 

entrepreneurial intentions, it is important to identify other initiatives that universities are taking to 

promote entrepreneurship in their communities. So, the questionnaire asked the respondents to 

identify the entrepreneurship promotion initiatives available at their universities. Figure 21 presents 

some of these initiatives.  
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Figure 21 - Entrepreneurship promotion initiatives available at universities 

The most popular entrepreneurship initiative promoted by universities seems to be the organization of 

talks with entrepreneurs 52.9%, followed by entrepreneurship workshops 48%. On the other hand, 

16.3% of the respondents stated that they never had contact with any of these initiatives in their 

university, which lead us to think once again that these initiatives do not reach everyone or aren’t 

available in all colleges or universities. 

When considering respondents from Técnico Lisbon, Porto (FEUP) and Aveiro Engineering university 

separately, it is clear that Aveiro and Porto's university have a greater offer on entrepreneurship 

promotion initiatives. 

As relevant as the entrepreneurship promotion initiatives are the effective resources available at 

universities to help those academics who are already involved in entrepreneurial activities.  Figure 22 

presents some of the most common resources.  

The most common resources available at universities to support entrepreneurship surprisingly seems 

to be entrepreneurship classes or curricular units pointed by 52.1% of respondents that help students 

developing their entrepreneurial projects, followed by several universities that have their own 

incubators (pointed by 42.5% of the respondents), and the availability of human resources allocated to 

help students in their potential entrepreneurial activities, 39.7% respondents.  

However, a considerable number of respondents (17.3%), claimed to be unaware of the existence of 

any of these resources at their university, which let us think that, although universities have multiple 

resources to help their students in their entrepreneurial ventures, these resources may not be properly 

propagated, or that not all universities are putting the same amount of effort into creating these 

resources. 
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Figure 22 - Entrepreneurship support resources at universities 

The fact that the availability of entrepreneurship disciplines is pointed as major entrepreneurship 

support resource at universities is quite interesting since the respondents also stated that their 

university degree didn’t provide them with the necessary entrepreneurial skills to create and manage a 

business. This could be explained partly by the fact that only 30.8% of the respondents attended an 

entrepreneurship discipline against 69.2% who didn’t. However, it can also suggest that the existing 

entrepreneurship education disciplines may not have been effective enough, or that these disciplines 

do not reach all the students. 

Once again considering the responses from the students of the three main HEI’s separately, Técnico 

in Lisbon, seemed to be the college that offers less entrepreneurship support resources, especially in 

terms of financial funds to support entrepreneurial activity. The percentage of respondents who didn’t 

know the existence of any support resources was also higher in this institution when compared with 

the other two. In terms of financing available to entrepreneurial activity, FEUP seemed to be the 

institution where it is more available, followed by a small margin by Aveiro University.  

Aveiro University has the higher availability of entrepreneurship disciplines. Once again this may be 

due to the fact that these courses are part of most of the master’s degree, instead of being optional as 

they are in the other two institutions. The availability of an incubator is also pointed by a higher 

percentage of respondents at this institution.  

5.2.4. Surrounding Entrepreneurial Ecosystem 

Finally, we also tried to identify the main entrepreneurship inhibitors and the main enablers that were 

present in the surrounding context also known as the entrepreneurial ecosystem. 

Figure 23 presents the main external ecosystem inhibitors against academic entrepreneurship. 
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Figure 23 - Entrepreneurial ecosystem inhibitors 

It seems that the difficulty in gathering initial funding for proof of concept and product development 

(62.4%), and the existent risk aversion culture (48.4%) represent the strongest inhibitors against 

entrepreneurship. 

The excessive bureaucracy and taxes demanded to companies, the economic status and the apparent 

difficulty in getting together the right team also are constraints to consider. 

As for the enablers, Figure 24 illustrates the main ones. 

 

Figure 24 - Entrepreneurial ecosystem enablers 
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As for the supporting factors, idea contests like “Shark Tank” and other programs, together with the 

availability of local incubators seemed to be the most common enablers to entrepreneurship. 

At the other end of the scale, it appears to be the availability of co-working spaces and human 

resources to help students who want to create their own companies. 

5.2.5. Respondents Psychological Characteristics 

Since the personality and psychological characteristics are also a relevant pillar of research, the 

questionnaire contained some questions regarding this topic. However, it was decided not to go deep 

on this subject, to avoid confusing the respondents, as their core disciplines were engineering and 

science. 

Within this line of thinking, the questionnaire started to ask the respondents in a general way, if they 

think their personality had a major impact on their entrepreneurial intentions. 

Results, illustrated in Figure 25, suggest that respondents’ personality plays, in fact, a major role in 

their entrepreneurial decision. 

 

Figure 25 - Individuals personality impact on entrepreneurial decision 

Following this pillar of research, next, it would make sense to assess the impact that subjective norms 

(as mentioned by Ajzen in its Theory of Planned Behaviour [61]) had on respondents entrepreneurial 

intention. So, our focus was on the social pressure that the respondents may be exposed by their 

family and friends. 
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Figure 26 - Impact of subjective norms on entrepreneurship behaviour 

The results, illustrated in Figure 26 above, showed that friends and family seem to have some impact 

on individual’s entrepreneurial intention, with 46.5% of the respondents agreeing on that fact. 

However, taking into consideration the percentage of respondents who consider neutral (33.3%) or 

disagree (15.5%), lead us to think that although family and friends’ opinion play a role in the 

entrepreneurial decision, it should not play a significant role that makes the individual not to go ahead 

with its ideas. 

5.3. Interviews Results 

The interviews worked as a complement to the questionnaires, stimulating the discussion around the 

topics of the questionnaires, helping to complement the quantitative data with students’ testimonials. 

A mapping is done between these testimonials and the correspondent figure from the questionnaire 

results above.  

5.3.1. Sample Characterization 

For the interviews, the criteria for choosing the target audience was the same as the questionnaires, 

however, the effective sample was smaller and consisted mainly of students from the Lisbon area. 

That way, the interviews’ sample consisted of 101 higher education students. Similarly to the 

questionnaires sample, the majority of the respondents has under 25 years old, with the age peak at 

23 years old. Most of the respondents enrolled engineering degrees (96%), and studied at Lisbon 

University (73%) or at other HEI’s located in Lisbon but not belonging to Lisbon university (19%), and 

the remaining studied in other Portuguese universities such as Coimbra university (3%), and Guarda 

and Évora Polytechnics Institutes (5%). Most of the interviewed are in their final years of studying, 

expecting to finish their studies this year 2017 (40%) or next year 2018 (32%). 
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5.3.2. Interviewees Thoughts on Academic Entrepreneurship 

We started by asking the interviewees on how did they see academic entrepreneurship, if they 

consider that it was relevant or not for economic development and innovation, and how did Portugal fit 

in terms of entrepreneurship promotion. 

Most of the interviewees recognized that entrepreneurship, in general, is vital to economic growth, 

especially entrepreneurship based on innovation, since this contributes to a change in the markets 

structures with the appearance of new products and services, enhancing societies productivity and 

competitiveness. Also, entrepreneurship is a mechanism for job creation, reducing unemployment 

rates that in Portugal are high. 

Testimonies:  

“Entrepreneurship is, in my opinion, one core mechanism of modern countries economic development, 

bringing several associated advantages, such as job creation, and markets transformation.”  

“Entrepreneurship becomes crucial to create more jobs and fight against high unemployment rates.” 

“I think that company creation by university students, specifically IT-related students, is most of the 

times the only mechanism to give big steps in technology evolution and innovation, as we all know 

from some of the most famous companies in the world like Facebook or Apple that were created by 

university students with high levels of creativity.” 

 As for the academic entrepreneurship phenomenon in Portugal, several students think that Portugal is 

getting far behind in terms of promoting academic entrepreneurship. 

Testimonies: 

“I think in Portugal we still are far behind other European countries, where entrepreneurial activity is 

better promoted resulting in higher entrepreneurial rates.”  

“In Portugal people have lots of fear that their entrepreneurial venture fails. I think that the country has 

not the right mechanisms to remove some of this risks from the people.” 

5.3.3. Interviewees Entrepreneurial Intentions 

Complementing to what was assessed in the questionnaires, we tried to understand interviewees 

entrepreneurial intentions so, we asked interviewees to quantify and justify that intention in a scale 

from 1 to 5, where 1 corresponded to not having intention of starting their own company neither now, 

neither in the future, and 5 meant that the interviewee had an intention of starting his own business in 

a very close future. 

The average entrepreneurial intention was 3.3, quite close to the value of 3.23 from the questionnaires 

(Figure 16). 
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It appears that although several interviewees think on creating their own jobs, this intention is in a 

medium-long term future. Some of them state that when they finish their studies they first want to 

achieve some economic stability and then think about entrepreneurship. Others argue that the high 

employment offer in the IT area makes students from these areas often not even consider the 

entrepreneurial path. 

Testimonies: 

“Due to my economic situation, it is necessary for me to start by working on behalf of another to raise 

my economies and get financial stability before thinking in creating my own business.” 

“Contrariwise to what happens in several job areas where unemployment is a reality and sometimes 

creating their own job is the only way for people to work in their area of expertise, we IT-people don’t 

have any difficulty finding a job leading us to not even think about creating our own job.” 

5.3.4. Universities Role in Academic Entrepreneurship 

The Role of the University 

With regard to the university role on academic entrepreneurship, most of the interviewees have the 

notion that these institutions should play a major role in encouraging academic entrepreneurship, 

being responsible for opening students minds to alternatives to the common job market and promote 

their creativity. However, the majority thinks that universities don’t bet on entrepreneurship as much as 

they should, that they don’t promote entrepreneurship and still focus mainly on training workers for the 

demands of the labor market. 

Testimonies: 

 “In my point of view, universities are responsible for opening students minds to alternative job paths 

and promote their creativities through out of the box projects and activities.”  

“Universities, now more than ever, should show to its students the alternative paths to the normal job. 

Moreover, it should give to their students all the needed conditions to explore entrepreneurial paths 

while still studying, helping them to reduce the risk of facing the challenges of business creation 

alone.” 

“I don’t think that 90% of Portuguese universities nowadays assume an active role in entrepreneurship 

promotion, instead they continue focusing on forming workers to satisfy the demands of big 

companies in the jobs markets.” 

Similarly to what happened in the questionnaires, the interviews also tried to realize the impact of 

some university-related entrepreneurship determinants to academic entrepreneurship.  

Entrepreneurship Education 

In terms of the entrepreneurship-related skills and mindset, the interviewees came to confirm the 

questionnaire results (Figure 19 and 20), reinforcing that their universities focus on providing them 
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with great technical skills (related to their degrees subject) but lacked on entrepreneurial, management 

and economy skills, crucial to start and growth an entrepreneurial venture. 

Testimonies: 

“My university provided me with outstanding technical skills in my field of expertise, however, it lacked 

on developing other crucial business-related skills like knowledge on management and economy, and 

also on entrepreneurship.” 

“Although there is an entrepreneurship discipline at my university, it is an optional course for most 

degrees and it is little promoted, causing that some students are completely unaware of its existence.” 

“I don’t feel prepared to start my business since I do not know the necessary steps to take from having 

an idea and concretizing it with the formation of a company. Moreover, I wouldn’t be able to deal with 

all the legal bureaucracies involving in managing a company.” 

Entrepreneurship Resources and Promotion Initiatives at Universities 

As for the entrepreneurship support resources and entrepreneurship promotion initiatives available at 

universities, most of the interviewees think that, apart of some idea contests, most of the times 

organized in partnership with external companies, and the availability of spaces to work 24h, their 

universities do not promote entrepreneurship or have the adequate resources. 

It appeared that there were fewer entrepreneurship resources and initiatives pointed in the interviews 

than it was on the questionnaire (Figure 21 and 22).  

Testimonies: 

“The only initiatives in my university that I can consider as being an entrepreneurship promotion 

initiative is the contests and boot camps of students’ ideas most of the times promoted in partnership 

with external companies.” 

“From time to time there is a marathon of programming and best projects are then discussed within a 

panel of evaluators consisting of IT experts and also incubators or VCs representatives” 

“I don’t know any resource that my university offers to students’ entrepreneurs. The only thing that we 

can consider as an entrepreneurship resource is the availability of a place to work 24h/7.”  

5.3.5. Ecosystem Entrepreneurial Characteristics 

As part of the entrepreneurial ecosystem analysis, during the interviews, the focus was similarly to 

what happened in the questionnaires, on collecting testimonials about the main inhibitors and the main 

enablers that the interviewees identify in the surrounding ecosystem. 

Surrounding Ecosystem Inhibitors 

Without surprises, the main inhibitors pointed by the respondents were mostly the same as those that 

were identified on the questionnaires (Figure 23).  
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Therefore, gathering initial funding was also the most difficult inhibitor pointed by the interviewees, 

followed by establish contacts in order to gather a good and diverse team, comply and deal with all the 

legal obligations and bureaucracies, as well as maintain a working capital to pay the high taxes, and 

establish the connections needed to insert the product into the marketplace. The economic crisis and 

people culture of discredit on entrepreneurship also act as constraints. 

Testimonies: 

“The major inhibitor to entrepreneurship is without doubts raising initial funding to develop the idea 

from the paper to the final product.” 

 “Nowadays, in the economic crisis we live on, the most demanding constraint to overcome is the lack 

of funds to develop a product.”  

“Finding a good and diverse team that believes in the project and is willing to sacrifice for it is crucial to 

take the first steps on a startup and making it grow over time.”  

“It is very difficult to comply with all the bureaucracies involved in managing a company for someone 

who isn’t an accountant. Furthermore, tax rates are incredibly high in this country, even though there 

are some government programs to reduce this concern in the first years of a startup, thinking on a 

medium-long term about this subject people end giving up the idea of starting a company and working 

hard to pay taxes.”  

“Insert a new product on the market is for me one of the most difficult challenges to overcome, there 

isn’t any mechanism to help an individual without the right connections to take this step.” 

 “Economic crisis is also a major determinant of entrepreneurial activity, who wants to invest all their 

savings in developing a product or company that as low probability of success”  

“It still persists a strong culture of discredit of entrepreneurs and aversion to risk, for most people 

working on behalf of another for a lifetime still is the standard secure procedure to follow.” 

Surrounding Ecosystem Enablers 

As for the enablers identified in the interviews, once again the results were very identical to the 

questionnaires (Figure 24). The main enablers that it was possible to withdraw from the interviews 

were: the great number of local incubators to support entrepreneurs, especially in major cities. Some 

programs to help entrepreneurs to gather funding for their projects. An increasing wave of media 

publicity to successful entrepreneurs. And, the existence of some European and local government 

programs measures to fund support entrepreneurs, such as Europe 2020 and Portugal 2020.  

Testimonies: 

“Nowadays, one of the most recognized and present enablers are incubators. Here in Lisbon, they are 

growing fast in number and quality, and nowadays we start to have plenty to choose from.”  
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“Programs such Shark Tank Portugal and the coming of web summit in addition to help some 

entrepreneurs to gather funding for their ideas, work as good publicity on the media to the 

entrepreneurial path.”  

“I know some European strategies to promote entrepreneurship, such as the measures of Europe and 

Portugal 2020 programs that appeared to me to be a good start to change people’s fear of failure and 

risk aversion culture.” 

5.3.6. Individuals Characteristics and Subjective Norms 

Although the respondents from the questionnaires and the interviewees were mainly from IT and 

engineering areas, we wanted to approach in a simple way the individuals’ personality and the 

subjective norms as determinants of academic entrepreneurship. 

In the analysis of the questionnaire, we found out that respondents’ personality played a major role on 

individuals entrepreneurial intentions (Figure 25). Through the interviews, we also confirmed this fact. 

It’s a general opinion that entrepreneurship isn’t for everyone and that an individual to take apart in an 

entrepreneurial activity has to be proactive, being capable to face and solve problems and don’t give 

up, in order to have success. 

Testimonies: 

 “Each individual personality is for me one of the most relevant determinants on taking the decision of 

creating a company, it’s necessary to have a good quantity of self-initiative and capability to face the 

problems and overcome the obstacles that will appear.” 

“Not all of us have an entrepreneur kind of personality. I think that entrepreneurship isn’t for everyone, 

since apart of everything else an entrepreneur needs to take an active role in society to have success, 

and some types of individuals personalities prefer to go unnoticed.” 

As for the subjective norms, the interviewees came also reinforce the questionnaire respondents’ idea 

(Figure 26) arguing that family and friends support are crucial sources of counselling and could give 

the self-confidence and individual needs to embrace entrepreneurial ventures. 

Testimonies: 

 “I consider my friends and family opinion as of major relevance, since I probably wouldn’t start an 

entrepreneurial venture without their support.”  

“Family and friends give us the amount of self-confidence we need to overcome the most difficult 

challenges of our life, and in a company creation process it is absolutely critical.” 
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6. Analysis 

This section presents the main findings of the results obtained from the Delphi study, the 

questionnaires, and the interviews, with respect to the identification of the main enablers and inhibitors 

that play a role on academic entrepreneurship. 

Firstly, the main findings of each research method are presented separately. Data from the Delphi, the 

questionnaires, and the interviews were interpreted and categorized in order to create a list of 

enablers and inhibitors that influence academic entrepreneurial activity from each method. Afterwards, 

data from the three sources was triangulated for the validity of results and also crossed with the 

research literature. 

6.1. Delphi Study Findings 

Entrepreneurship experts that participated in the Delphi study managed to identify and rank 14 

enablers and 14 inhibitors to academic entrepreneurship. 

The top-10 enablers and inhibitors were then selected, and experts assessed the expected effect that 

each item had on academic entrepreneurship rates, as well as, each enabler level of achievement and 

each inhibitor difficulty to mitigate. 

Tables 11 and 12 present the Delphi study output. 

 

 

 

  

 

 

 

 

 

 

 

Expected Effect: 1 – No Effect; 2 – Minor Effect; 3 – Neutral; 4 – Moderate Effect; 5 – Major Effect 

Achievement Level: 1 – Not Achieved; 2 – Slightly Achieved; 3 – Medium Achieved; 4 – Highly 

Achieved; NA – Non-Applicable 
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Table 11 - Delphi Study Enablers Output 

Final 
Rank 

Enabler 
Average 

Expected Effect 
Average 

Achievement Level 

Top-10 

1 Individuals personality 4.63 3 

2 Quality of research technology development 4.36 3.27 

3 Existence of role models / Examples of success cases 4.18 2.6 

4 Access to international networks 4.09 3.11 

5 
Infrastructures (incubators, TTOs) available at universities 
and in the external ecosystem 

4.27 3.33 

6 
Existent technology that removes barriers to enter in wider 
markets 

4.36 3.30 

7 Entrepreneurship initiatives/contests (ex: Web summit) 4 3.64 

8 
Existent triple-helix interactions university-industry 
government in regional entrepreneurial ecosystems 

4 3.1 

9 
National Innovation System - methodologies in place to 
produce and commercialize innovation 

3.91 3.00 

10 Family with entrepreneurial experience 3.45 NA 

 

11 
Existent IPR and spinoff public policies in place favoring 
entrepreneurship 

 

12 
Media attention and publicity to academic entrepreneurship 
and entrepreneurs 

13 Economy status (recession) 

14 
Easiness of business registration procedures ("On the Spot 
Firm") 

Table 12 - Delphi Study Inhibitors Output 

Final 
Rank 

Inhibitor 
Average 

Expected 
Effect 

Average 
Difficulty to 

Mitigate 

Top-10 

1 Lack of risk taking capability and opportunity recognition 4.64 2.18 

2 Socio-cultural factors leading to fear of failing 4.27 2.09 

3 
Academics low level of corporate experience, market knowledge and 
contacts with industry 

4.27 3.27 

4 
Lack of universities policies, strategy, commitment and organization to 
foster entrepreneurship and technology-transfer 

4.09 3.45 

5 
Shortage and low capability of support staff allocated to 
entrepreneurship (at universities TTOs and incubators) 

3.82 3.45 

6 Individuals personality 4.27 2.09 

7 Lack of pre-seed capital 3.82 3.45 

8 Lack of business skills and entrepreneurial drive among students 4.09 3.18 

9 
Lack of a reward mechanism to HEI staff involved in Technology-
Transfer/Company creation 

3.73 3.45 

10 Difficulties in access to credit/financing 3.27 3.73 

 

11 Taxation procedures that do not favor new startups 

 
12 

Lack of strategies to promote cross-competence diversity between 
internal stakeholders (academics) that could contribute to the formation 
of more knowledge-diverse teams to take on entrepreneurial ventures 

13 Lack of connection between universities and former academics spinoffs 

14 Economy status (recession) 

Expected Effect: 1 – No Effect; 2 – Minor Effect; 3 – Neutral; 4 – Moderate Effect; 5 – Major Effect 

Difficulty to Mitigate: 1 – Very Difficult; 2 – Difficult; 3 – Neutral; 4 – Easy; 5 – Very Easy 
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By analyzing the enablers table, it is easily perceivable that most of the identified enablers belong to 

the entrepreneurial ecosystem, namely: the mechanisms to facilitate the access to international 

networks, the support infrastructures (such as incubators) currently available, the growing wave of 

entrepreneurship initiatives, the methodologies to produce and commercialize innovation, the IPR 

policies in place to favor entrepreneurship, the media attention and all the publicity to 

entrepreneurship, and the procedures to facilitate company creation. Not surprisingly, when we look 

closely to the inhibitors table, the tendency reverses with most of the identified inhibitors belonging to 

the university domain, namely: the academics lack of business knowledge and skills, and market 

experience, suggesting an absence of proper entrepreneurship education programs, universities lack 

of strategies and commitment to foster entrepreneurship, the shortage of entrepreneurship staff, the 

absence of reward systems to academic entrepreneurs, the weak relation with former spinoffs, and a 

weak bet on knowledge diversity. 

It appears that the most significative evolution towards better academic entrepreneurship rates was 

seen on the surrounding ecosystem conditions. However, there are still things to improve, such as the 

poor credit accessibilities, the high taxes and the complexity of all the legal bureaucracies. 

Nevertheless, it is quite clear that according to the experts, the lack of entrepreneurial culture leading 

to risk aversion and a global fear of failure among academics and general population still is the 

inhibitor with greater impact and more difficult to mitigate. 
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6.2. Questionnaires 

After an in-depth analysis of the questionnaires, it was possible to consolidate a list of enablers and 

inhibitors identified by students. 

Table 13 presents the mapping made between the identified enablers and inhibitors and the 

correspondent questionnaire question (in this case the figure) where they were identified.  

Note that the enablers and inhibitors presented below were the ones pointed by the majority of the 

respondents, and that the “Neutral” were those which have an influence on each individual 

entrepreneurship intention however, it could act as an enabler of entrepreneurship or as an inhibitor, 

similar to what occurred in the Delphi study above. 

Table 13 - Questionnaires Enablers and Inhibitors Output 

Enabler Figure 

Media and web publicity to entrepreneurship --- 

Entrepreneurship workshops, seminars, talks and contests inside universities 21 

Entrepreneurship disciplines 21 

University-affiliated incubators and local ecosystem incubators 22, 24 

Human resources to help students in their entrepreneurial activities at universities 22 

Government funds to support entrepreneurs (Europe 2020 program) 24 

Inhibitor  

Students lack business knowledge, skills, and experience 18, 19 

Difficulties in access to credit or funding sources 18, 23 

Fear of failure and risk aversion 18, 23 

Lack of business ideas 18 

Quantity and difficulty of bureaucracies involved in company creation and management 18, 23 

High taxation procedures to companies 18, 23 

Universities lack of adequate entrepreneurship education programs offer 20 

Economic status 23 

Neutral 

Individuals personality 25 

Family experience and opinion on entrepreneurship  26 

 

Most of the enablers and inhibitors identified by the students in the questionnaires had already been 

identified in the Delphi study. For the enablers, the students pointed to the existence of human 

resources at universities (most of them professors) available to help them developing their business 

ideas, an enabler not pointed by the experts in Delphi. 

As for the inhibitors, the simple lack of business ideas is pointed by the students as a logical 

impediment to entrepreneurship, and students also referred to the quantity and difficulty of the 

bureaucracies involved in company creation and management, something that curiously is pointed as 

an enabler in the Delphi study, mentioning the existence of the “On the Spot Firm” program that 

simplifies the business creation process. This could also indicate that most of the respondents are not 

aware of the existence of the “On the Spot Firm” program. 
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6.3. Interviews 

Similar to what was made with the questionnaires data, it was also consolidated a list of enablers and 

inhibitors to academic entrepreneurship from the interviews testimonials.  

Table 14 presents the interview’s outputs in terms of enablers and inhibitors to academic 

entrepreneurship. 

 

Table 14 - Interviews Enablers and Inhibitors Output 

Enabler 

Growing number of incubators available 

National and international entrepreneurship events that give visibility to the 
entrepreneurial path 

Government fund support programs (Europe 2020) 

Inhibitor 

Fear of failure culture and risk aversion 

Students precarious economic situation when they are studying or immediately after 
they finish their studies 

Lack of university strategies to promote entrepreneurship 

Students lack of business skills  

Lack of proper entrepreneurship education programs offered in all higher education 
degrees 

High employment offer in the IT area, causing students from these areas to neglect 
the entrepreneurship path 

Lack of pre-seed funds  

Quantity of bureaucracies involved in company management 

Difficulty on insert new products on markets 

Neutral 

Individuals personality 

Family experience and opinion on entrepreneurship 

 

As it is possible to verify, the enablers and inhibitors collected from the interviews are mainly the same 

as those retrieved from the questionnaires. Even so, the interviews gave us crucial feedback to better 

understand some of the inhibitors. For example, it became clear that students’ precarious economic 

situation when their finish their studies constituted a major inhibitor to entrepreneurship. Interviewees 

also mentioned their perceived difficulty in inserting new products on the market, something that was 

not thoroughly addressed in the questionnaires. 
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6.4. Triangulation 

Table 15 and 16, present the enablers and the inhibitors resulting from the triangulation of the three-

research methods data, as well as the crosscheck with the literature, making the mapping between 

each item and the related work section that addresses it above. 

Table 15 - Triangulation Enablers 

Level 
Enabler Delphi Questionnaire Interviews 

Literature 
(section) 

Entrepreneurial 
University 

Quality of research technology 
development  

✓   ✓(3.1.1) 

Human resources to help students 
in their entrepreneurial activities at 

universities  
 ✓   

Entrepreneurship disciplines at 
universities  

 ✓  ✓(3.1.4) 

Entrepreneurship workshops, 
seminars, talks and contests inside 

universities  
 ✓  

Existence of role models / 
Examples of success cases  

✓   ✓(3.1.5) 

Infrastructures (incubators, TTOs) 
available at universities  

✓ ✓ ✓ ✓(3.1.3) 

Entrepreneurial 
Ecosystem 

Access to international networks  ✓   ✓(3.2.1) 

Existent technology that removes 
barriers to entry wider markets  

✓   

National and international 
entrepreneurship initiatives, 
contests (ex: Web summit)  

✓ ✓ ✓ 

Existent triple-helix interactions 
university-industry-government in 
regional entrepreneurial 
ecosystems 

✓   ✓(3.2.5) 

National Innovation System - 
methodologies in place to produce 
and commercialize innovation  

✓   ✓(3.2.1) 

Existent IPR and spinoff public 
policies in place favoring 

entrepreneurship  

✓   ✓(3.2.3) 

Media attention and publicity to 
academic entrepreneurship and 
entrepreneurs  

✓ ✓ ✓ ✓(3.2.4) 

Economy status (recession)  ✓
Pointed as an 

inhibitor 
Pointed as 
an inhibitor 

 

Easiness of business registration 
procedures ("On the Spot Firm")  

✓   

Government funds to support 
entrepreneurs (Europe 2020)  

 ✓ ✓ ✓(3.2.2) 

Characteristics of 
Individuals 

Individuals personality  ✓ ✓ ✓ ✓(3.3) 

Family with entrepreneurial 
experience  

✓ ✓ ✓ ✓(3.3) 
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Table 16 - Triangulation Inhibitors 

Level 
Inhibitors Delphi Questionnaire Interviews 

Literature 
(section) 

Entrepreneurial 
University 

Lack of business skills and entrepreneurial 
drive among students  

✓ ✓ ✓ ✓(3.1.4) 

Lack of a reward mechanism to HEI staff 
involved in Technology-Transfer/Company 
creation  

✓   ✓(3.1.6) 

Academics low level of corporate 
experience, market knowledge and 

contacts with industry  

✓ ✓ ✓ ✓(3.1.4) 

Lack of universities policies, strategy, 
commitment and organization to foster 
entrepreneurship and technology-transfer 

✓  ✓ ✓(3.1) 

Shortage and low capability of support staff 
allocated to entrepreneurship (at 

universities TTOs and incubators)  

✓   ✓(3.1.3) 

Lack of strategies to promote cross-
competence diversity between internal 
stakeholders (academics) that could 
contribute to the formation of more 
knowledge-diverse teams to take on 
entrepreneurial ventures  

✓   ✓(3.1.7) 

Lack of connection between universities 
and former academics spinoffs  

✓   ✓(3.1.5) 

Lack of proper entrepreneurship education 
programs in place at universities  

 ✓ ✓ ✓(3.1.4)

Entrepreneurial 
Ecosystem 

Lack of pre-seed capital  ✓  ✓ ✓(3.2.2) 

Difficulties in access to credit/financing  ✓ ✓ ✓ ✓(3.2.2) 

Taxation procedures that do not favor 
companies  

✓ ✓ ✓ ✓(3.2.3)

Difficulty on insert new products on markets    ✓ ✓(3.2.1)

Economy status (recession)  ✓ ✓ ✓ 

Quantity and difficulty of bureaucracies 
involved in company creation and 
management   

✓ ✓ ✓(3.2.3)

Socio-cultural factors leading to fear of 
failing  

✓ ✓ ✓ ✓(3.2.4)

Characteristics 
of Individuals 

Students precarious economic situation 
when they are studying or immediately after 

they finish their studies  

  ✓ 

Lack of business ideas   ✓  

Individuals personality  ✓ ✓ ✓ ✓(3.3)

Lack of risk taking capability and 
opportunity recognition  

✓ ✓ ✓ ✓(3.3) 

It seems that a large amount of the enablers and the inhibitors collected from the questionnaires and 

interviews overlap the ones identified by experts in the Delphi study.  

However, it appears, that students identified some items as been enablers and the experts identified 

the same items as inhibitors, and vice-versa, such as the difficulty and quantity of bureaucracies 

involved in business creation and management, that represent an inhibitor to students and is 

mentioned as an enabler by the experts, mentioning the “On the Spot Firm” program. Students 

referred the existence of government funds to support entrepreneurs, whereas experts criticize a lack 

of pre-seed funds. 
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6.5. Lessons Learned 

With this research, our goal was to identify the enablers that exist in present-day societies having a 

positive influence on academic entrepreneurship rates, and the inhibitors that still persist negatively 

influencing those rates. 

From the data recovered from the three research methods used, it appears that in the recent years the 

entrepreneurial ecosystem was the pillar where evolution was most notable. Nowadays this 

ecosystem has an endless number of resources to help nascent entrepreneurs transform their ideas 

into successful companies and encourage latent entrepreneurs in taking the first step to the 

entrepreneurial path. Today’s entrepreneurial ecosystem has a growing presence of entrepreneurship 

organizations such as incubators, accelerators, VCs agencies and business angels, that provide 

entrepreneurs with mentorship on developing their ideas and introduce them on the market, while also 

providing investment, support infrastructures, among other useful resources. Furthermore, there is a 

crescent wave of entrepreneurship events that capture the media attention, useful to present today’s 

role models to serve as inspiration for others to follow in the future. Governments have also put into 

practice several policies that favour the academic entrepreneur, alongside with European programs 

that hope to continue this ecosystem evolution during the next few years. 

However, there are still some determinants to worry about on the entrepreneurial ecosystem. There is 

still a lack of pre-seed funding, that alongside with the difficulties in accessing credit, make several 

potentially good ideas stay on the shelf. The high taxation procedures to companies and the economic 

recession still move people away from entrepreneurship, as well as the substantial quantity of 

bureaucracies needed to comply with all the legal obligations of a business.  

At universities, the evolution seems to have been slower, despite that the quality of research 

development has been increasing, and some steps have been taken towards a more entrepreneurial 

academic community, the results clearly show there is still a long way to go to reach fully 

entrepreneurial universities, especially in terms of entrepreneurship education programs, since those 

that currently exist clearly are not delivering the desired effect in providing students with 

entrepreneurial skills and developing their entrepreneurial mindset. These programs should reach a 

wide spectrum of students, but it appears that currently only a few degrees contain entrepreneurship 

disciplines in their curriculum. Moreover, entrepreneurship could be a transversal discipline in some 

universities such as engineering schools, and it could work as a mechanism to promote knowledge 

diversification.  

With regard to individuals’ characteristics, it seems that not everyone was born to become an 

entrepreneur and that some individuals have a more propitious personality to follow this path than 

others. On the other hand, previous research had proven that individuals’ personality can at least be 

stimulated to this path, as well as, the capability to recognize opportunities can be learned.  

In general, people maintain a culture in which failure is not a valid option which dictates a common 

fear on taking risks, as those involved in an entrepreneurial venture. 
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7. Recommendations 

In order to decrease the impact of several barriers to academic entrepreneurship identified above, we 

managed to draw a set of recommendations based on the feedback obtained from the 

entrepreneurship experts, and the students. 

Policy-makers urgently need to take actions in order to create more proof of concept fund programs 

specifically to academic entrepreneurs, or at least guarantee that young entrepreneurs have the same 

opportunities to obtain credit than any other citizen. Furthermore, recent graduate entrepreneurs 

should have the right to substantial tax reductions, as well as, mechanisms to help them deal with all 

the legal bureaucracy of managing a business.  

Finally, governments must ensure a continuity to this incentives over time to promote business growth 

and innovation puting into practice mechanisms that grant a second chance to all entrepreneurs, as a 

way to reduce people’s fear of failing. 

At universities, there is a need to embrace entrepreneurship as a part of universities core mission, 

alongside with education and research. This will involve drawing up action plans which outline the 

strategy to follow in terms of entrepreneurship education programs, entrepreneurship promotion 

initiatives, and support resources to help nascent academic entrepreneurs. Entrepreneurship 

education programs should be adapted to be based more on experiential learning, and included as 

part of most engineering degrees curriculum, especially IT-related ones. Entrepreneurship promotion 

initiatives should be reinforced and count with a more active presence of role models. Finally, 

universities must ensure that they have all the necessary resources to support nascent entrepreneurs 

developing their ideas, from the availability of human capital with the right business knowledge to 

provide mentorship and support and help academics inserting their inventions on markets, to physical 

infrastructures, and, the right networks with external partners such as incubators, VCs or business 

angels that could provide academics with the means that they cannot obtain inside the university. 
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8. Conclusion 

This thesis tries to identify the determinants of academic entrepreneurship in order to address the 

problem of low academic entrepreneurship rates in some universities. Prior research has traced 

guidelines that contributed to an evolution of entrepreneurship ecosystems globally. However, despite 

those changes, recent studies reveal that academics entrepreneurial activity remains low. In order to 

understand what is leading to this problem nowadays, we adopted a mixed-research methodology, 

conducting a Delphi study with entrepreneurship specialists, together with an online questionnaire and 

several semi-structured interviews to more than 200 higher education students in Portugal, aiming to 

identify today’s enablers and inhibitors with more impact on academic entrepreneurship rates.  

Finally, results from the three research methods were triangulated and crossed with the literature 

making possible to validate the results. 

8.1. Contribution 

This research managed to identify the weakest points in present-day society that constitute constraints 

to academic entrepreneurs, as well as, the existent support factors that promote this population 

entrepreneurial activity. These findings are useful for policymakers and universities chairmans to trace 

the next steps to follow towards a more entrepreneurial community. Furthermore, this research 

comprehends a substantial number of articles and books from the scientific literature regarding the 

study of entrepreneurship determinants, and manage to summarize most of these determinants in a 

unique table, subdividing that analysis into three main research categories. 

The findings of this research are communicated to the scientific community through two major ways. 

Firstly, all the content of this entire research and its findings will be published as a part of the thesis 

document, publicly available at Instituto Superior Técnico web platform. Secondly, a paper detailing 

the key findings of this research was submitted to the twenty-sixth European Conference on 

Information Systems to the track of “IT innovation and Entrepreneurship”. 

8.2. Limitations 

The first limitation we can point out is the homogeneity of the sample of the questionnaires and 

interviews itself: our sample consisted mainly of students taking engineering or some IT-related 

degrees since those have more potential to innovate and to create new startups. This may lead to 

certain enablers and inhibitors, relevant for other academics, not being identified. 

Another limitation is that in our study we focus only on identifying the most present enablers and 

inhibitors, leaving the in-depth analysis of its impact and how the inhibitors can be mitigated for future 

research. Moreover, some determinants identified as related to the individual’s personality 

characteristics were not thoroughly investigated, since this investigation belongs to the field of 

psychological sciences, falling outside the scope of this research. 
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8.3. Future Work 

First of all, the set of participants students could be extended to other degrees in addition to 

engineering. It would be interesting to analyze how academics from different disciplines compare to 

each other when it comes to entrepreneurial intentions, and perceived barriers or challenges to the 

entrepreneurial process.  

Another important path for future research is to understand how these results in Portugal 

entrepreneurial ecosystem can be extrapolated to other countries entrepreneurial ecosystems with 

similar characteristics. 

Further research could also study in detail the relations between the several identified inhibitors, to 

better understand how these can be mitigated.  
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Appendixes 

Appendix A. Delphi Study Results 

Round 2 Results: 

The items of the two lists are sorted according with each item average rank on round 2. When two 

items had the same average rank, the top-half rank was used as a tiebreaker for sorting. 

Enabler 
ID 

Enabler 
Round 2   Avg. 

Rank 
Round 2 
Top-Half 

E1 Individuals personality 1 76% 

E12 Quality of research technology development 2 71% 

E4 Existence of role models / Examples of success cases 3 71% 

E6 Access to international networks 4 53% 

E14 
Existent technology that removes barriers to enter in wider 
markets 

5,5 53% 

E8 
Infrastructures (incubators, TTOs) available at universities and in 
the external ecosystem 

5,5 47% 

E7 
Existent triple-helix interactions university-industry-government in 
regional entrepreneurial ecosystems 

7 29% 

E9 Entrepreneurship initiatives/contests (ex: Web summit) 8 29% 

E11 Family with entrepreneurial experience 9,5 41% 

E2 
National Innovation System - methodologies in place to produce 
and commercialize innovation 

9,5 24% 

E5 
Existent IPR and spinoff public policies in place favoring 
entrepreneurship 

11 24% 

E13 Economic status (recession) 12 29% 

E3 
Media attention and publicity to academic entrepreneurship and 
entrepreneurs 

13 29% 

E10 Easiness of business registration procedures ("On the Spot Firm") 14 24% 

Kendall’s W coefficient of concordance 0.17 
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Inhibitor 
ID 

Inhibitor 
Round 2  

Avg.Rank 
Round 2 
Top-Half 

I2 Lack of risk taking capability and opportunity recognition 1 82% 

I4 
Academics low level of corporate experience, market knowledge and 
contacts with industry 

2 76% 

I1 Socio-cultural factors leading to fear of failing 3,5 71% 

I6 
Lack of universities policies, strategy, commitment and organization to 
foster technology-transfer 

3,5 65% 

I5 
Shortage and low capability of support staff allocated to 
entrepreneurship (at TTOs and incubators) 

5 47% 

I10 Individuals personality 6 41% 

I9 Lack of business skills and entrepreneurial drive among students 7 59% 

I3 Lack of pre-seed capital 8 47% 

I13 
Lack of a reward mechanism to HEI staff involved in Technology-
Transfer/Company creation 

9 29% 

I7 Difficulties in access to credit/financing 10 24% 

I11 Taxation procedures that do not favor new startups 11 29% 

I12 
Lack of strategies to promote cross-competence diversity between 
internal stakeholders (academics) that could contribute to the formation 
of more knowledge-diverse teams to take on entrepreneurial ventures 

12 12% 

I8 Economic status (recession) 13 18% 

I14 Lack of connection between universities and former academics spinoffs 14 6% 

Kendall’s W coefficient of concordance 0.3 

Round 3 Results: 

The items of the two lists are sorted according with each item average rank on round 3. When two 

items had the same average rank, the top-half rank was used as a tiebreaker for sorting. 

Enabler 
ID 

Enabler 
Round 3  Avg. 

Rank 
Round 3 
Top-Half 

E1 Individuals personality 1 100% 

E4 Existence of role models / Examples of success cases 2 87% 

E12 Quality of research technology development 3 73% 

E6 Access to international networks 4 67% 

E14 Existent technology that removes barriers to enter in wider markets 5 67% 

E8 
Infrastructures (incubators, TTOs) available at universities and in 
the external ecosystem 

6 53% 

E9 Entrepreneurship initiatives/contests (ex: Web summit) 7 60% 

E7 
Existent triple-helix interactions university-industry-government in 
regional entrepreneurial ecosystems 

8 40% 

E5 
Existent IPR and spinoff public policies in place favoring 
entrepreneurship 

9 27% 

E2 
National Innovation System - methodologies in place to produce 
and commercialize innovation 

10 27% 

E11 Family with entrepreneurial experience 11 27% 

E3 
Media attention and publicity to academic entrepreneurship and 
entrepreneurs 

12 40% 

E13 Economic status (recession) 13 20% 

E10 Easiness of business registration procedures ("On the Spot Firm") 14 13% 

Kendall’s W coefficient of concordance 0.31 
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Inhibitor 
ID 

Inhibitor 
Round 3 

Avg.Rank 
Round 3 
Top-Half 

I2 Lack of risk taking capability and opportunity recognition 1 100% 

I1 Socio-cultural factors leading to fear of failing 2 93% 

I4 
Academics low level of corporate experience, market knowledge and 
contacts with industry 

3 87% 

I6 
Lack of universities policies, strategy, commitment and organization to 
foster technology-transfer 

4 67% 

I5 
Shortage and low capability of support staff allocated to 
entrepreneurship (at TTOs and incubators) 

5 67% 

I10 Individuals personality 6 47% 

I3 Lack of pre-seed capital 7 53% 

I9 Lack of business skills and entrepreneurial drive among students 8 53% 

I13 
Lack of a reward mechanism to HEI staff involved in Technology-
Transfer/Company creation 

9 27% 

I11 Taxation procedures that do not favor new startups 10 40% 

I7 Difficulties in access to credit/financing 11 27% 

I12 
Lack of strategies to promote cross-competence diversity between 
internal stakeholders (academics) that could contribute to the formation 
of more knowledge-diverse teams to take on entrepreneurial ventures 

12 7% 

I14 Lack of connection between universities and former academics spinoffs 13 13% 

I8 Economic status (recession) 14 7% 

Kendall’s W coefficient of concordance 0.44 

Round 4 Results: 

The items of the two lists are sorted according with each item average rank on round 4. When two 

items had the same average rank, the top-half rank was used as a tiebreaker for sorting. 

Enabler 
ID 

Enabler 
Round 4    

Avg. Rank 
Round 4 
Top-Half 

E1 Individuals personality 1 100% 

E12 Quality of research technology development 2 85% 

E4 Existence of role models / Examples of success cases 3 92% 

E6 Access to international networks 4 69% 

E8 
Infrastructures (incubators, TTOs) available at universities and in 
the external ecosystem 

5 92% 

E14 Existent technology that removes barriers to enter in wider markets 6 77% 

E9 Entrepreneurship initiatives/contests (ex: Web summit) 7 77% 

E7 
Existent triple-helix interactions university-industry-government in 
regional entrepreneurial ecosystems 

8 23% 

E2 
National Innovation System - methodologies in place to produce 
and commercialize innovation 

9 23% 

E11 Family with entrepreneurial experience 10 23% 

E5 
Existent IPR and spinoff public policies in place favoring 
entrepreneurship 

11 7% 

E3 
Media attention and publicity to academic entrepreneurship and 
entrepreneurs 

12 15% 

E13 Economy status (recession) 13 8% 

E10 Easiness of business registration procedures ("On the Spot Firm") 14 0% 

Kendall’s W coefficient of concordance 0.53 
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Inhibitor 
ID 

Inhibitor 
Round 4 

Avg.Rank 
Round 4  
Top-Half 

I2 Lack of risk taking capability and opportunity recognition 1 100% 

I1 Socio-cultural factors leading to fear of failing 2 100% 

I4 
Academics low level of corporate experience, market knowledge and 
contacts with industry 

3 100% 

I6 
Lack of universities policies, strategy, commitment and organization to 
foster technology-transfer 

4 77% 

I5 
Shortage and low capability of support staff allocated to 
entrepreneurship (at TTOs and incubators) 

5 77% 

I10 Individuals personality 6 62% 

I3 Lack of pre-seed capital 7 70% 

I9 Lack of business skills and entrepreneurial drive among students 8 31% 

I13 
Lack of a reward mechanism to HEI staff involved in Technology-
Transfer/Company creation 

9 15% 

I7 Difficulties in access to credit/financing 10 23% 

I11 Taxation procedures that do not favor new startups 11 15% 

I12 

Lack of strategies to promote cross-competence diversity between 
internal stakeholders (academics) that could contribute to the 
formation of more knowledge-diverse teams to take on entrepreneurial 
ventures 

12 8% 

I14 
Lack of connection between universities and former academics 
spinoffs 

13 15% 

I8 Economic status (recession) 14 8% 

Kendall’s W coefficient of concordance 0.61 
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Appendix B. Students Questionnaire Sample 

Characterization 

Our sample of the online questionnaire consisted on 221 high education students. 

 Distribution by Gender: 

 

 The sample distribution was of 60.2% of males and 39.8% of female. 

 Distribution by Age Group: 

 

Most of the respondents have ages between 18-23 years old (68.8%), even though there are 

individuals with higher ages, 24-28 years old (24%), and a minority of respondents with more than 29 

years old (7.2%). This distribution is expectable since the majority of college students start their 

degrees right after high school when turning 18. 

 Distribution by University: 

60,2

39,8

Distribution by Gender (%)

Male

Female

68,8

24

7,2

Distribution by Age Group (%)

18-23

24-28

29+
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The majority of our sample (50.7 %) consisted of students of Porto University, the following most 

representative was Lisbon University with 27.9% of our sample, and the remaining corresponded to 

Aveiro University (12.3%), Coimbra University (6.4%), and others (2.7%). 

Distribution by Field of Study: 

 

 

Since the focus this research was on technology-based company creation, we direct our questionnaire 

mainly to engineering and science students since this subjects are more associated with innovation. 

The majority of our sample corresponded to engineering students (76%). 

From the students who attended engineering degrees, approximately 61% attended Computer 

Science or some IT-related engineering’s, such Telecommunications or Electronics. The remaining 

engineering students were spread across mechanical engineering, aerospace, chemistry and physics 

engineering and civil engineering. 

As for the remaining of our sample that attended non-Engineering degrees (24%), most of them were 

science-related degrees. 

 Distribution by Level of Studies: 

27,9

50,7

12,3

6,4

2,7

Distribution by University (%)

Lisboa

Porto

Aveiro

Coimbra

Other

76

24

Distribution by Field of Study (%)

Engineering

Other disciplines
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The majority of our sample attended a Master’s degree (72.2%). Some attended a 5-year integrated 

master’s, others attended a 2-years post bachelor’s master’s degree. 

The remaining individuals 23.9% were on a 3-year Bachelor’s Degree and 4% enrolled a Doctoral 

degree. 

 Graduation Year: 

 

Most of the respondents expect to finish their degrees in the current year (2017), 33.3% or next year 

(2018), 34.7%. We can consider that most of the respondents are finalists, since the majority attended 

a 5-year master’s degree, and are attending the last 2 years of the degree. 
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Bachelor's Degree

Master's Degree

Doctoral

33,3

34,7

14,9

17,1

Expected Graduation Year (%)

2017

2018

2019

2020+


