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Abstract The objectives of this research are to identify theoretically the resources and

competences critical for ASO development, and to analyse empirically the actors from the

academic and market contexts who supply them at two stages of development: creation and

initial development and consolidation stages. Departing from the resource-based view, path

dependence theory, and the stage-based model, and inspired by Vohora et al. (Res Policy

33(1):147–175, 2004), our starting point is the thesis that an ASO makes a successful

transition to the next stage of development when it has acquired the resources critical for

success in the previous stage and that this acquisition depends on the relationships

established with actors from different contexts. From an analysis of 167 Spanish ASOs, our

results show that in the creation and initial development stage, academic actors do not

provide ASOs critical resources and competences for growth. Technological transfer

offices and university incubators only supply managerial competences, while research

colleagues provide technological support. However, government institutions and Science

park are very relevant actors that assume a key role for future ASOs consolidation. In the

consolidation stage, customers and suppliers provide solid commercial competences. In

both stages, venture capital firms are relevant market actors that provide not only financial

resources, but also market credibility to make the successful transition from one stage to

another. Our findings offer significant implications, both theoretical and practical, for

networks and the academic entrepreneurship literature.
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1 Introduction

Academic spin-offs (ASOs) are a significant means for some exploitation of innovations

developed by academic scientists (Vohora et al. 2004). As stated by Vanaelst et al. (2006),

the core of an ASO consists of the research and associated knowledge generated inside a

university that is commercialized in the corresponding markets through the creation of a

new company. However, the development of an ASO is challenging for academics, who

face important obstacles that can reduce an ASO’s chance of survival and success, par-

ticularly because growth implies that ASOs must compete in a commercial environment

that is very different from the university context in which they are created (Vanaelst et al.

2006; Vohora et al. 2004).

The difficulties facing ASOs are well documented in the literature (Moray and Clarysse

2005; Mustar et al. 2006; Saetre et al. 2009; Van Geenhuizen and Soetanto 2009; Vohora et al.

2004). Given their academic origin, founders possess considerable experience in research and

scientific education but they tend to lack competences related to business management,

experience competing in industry, and skills in recognizing and exploiting market opportu-

nities (De Cleyn et al. 2011; Franklin et al. 2001). These deficiencies create problems related

to lack of credibility in the markets and lack of funding, which, during their initial phases,

limit the capacity of ASOs to become companies consolidated in their respective markets

capable of obtaining returns (Vohora et al. 2004). Therefore, in order for an ASO to grow and

develop, it must progressively distance itself from the academic environment in which it

relied on actors closest to its founders and instead immerse itself in an environment that is

essentially commercial and highly competitive (Gübeli and Doloreux 2005; Vohora et al.

2004). This reality, which is the inevitable point of departure for an ASO, has led some

authors to state that the process of evolution from creation to consolidation will depend

crucially on the support it receives from a variety of different actors capable of providing it

with the resources and competences needed in each phase (Bjørnåli and Gulbrandsen 2010;

McAdam and Marlow 2008; Timmons and Spinelli 1994; Vohora et al. 2004). In this respect,

Vohora et al. (2004: 148) state that ‘‘in order to progress through different phases of devel-

opment, ASOs need to develop both resources and internal capabilities over time.’’

The objective of this research is twofold. First, departing from some inductive studies,

to propose theoretically the critical resources and competences that ASOs, once formally

created, need to acquire in two stages of development. Second, to analyse empirically

which actors, and actors from which contexts supply critical resources in each stage. Our

research questions are: Which actors are supplying Spanish ASOs the critical resources and

competences at (1) the stage of creation and initial development and (2) the stage of

consolidation? Do the actors from the academic context and the market context have the

same relevance at each stage? To this end, and inspired by Vohora et al. (2004), we test the

thesis that, at each stage, the resources and competences needed are different, and that an

ASO can make a transition at each critical juncture of its growth only after it has acquired

the resources and competences critical for success in the preceding stage. The success of

the transition from one phase to another will depend, to a large extent, on the actors to

whom the ASO may have access for the required resources and competences.

The frameworks adopted for this research are based on resource-based view, path

dependence theory and non linear stage based model literature. We use these theoretical

bases to explain the development of ASOs through a process not merely linear, but path

dependent on the accumulation of critical resources that allows the new company to evolve

from one phase to the next, and thus to explain the success of these companies (Barney

1991; Vohora et al. 2004).
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Research that analyses the evolution of ASOs using stage models, linking that evolution

to the acquisition of resources and competences from diverse actors, is extremely scarce

and recent (Gübeli and Doloreux 2005; Patzelt and Shepherd 2009; Rasmussen 2011;

Saetre et al. 2009; Soetanto and Van Geenhuizen 2010; Vohora et al. 2004). Moreover,

there are no quantitative investigations using databases of ASOs. For these reasons, this

study contributes significantly to empirical and theoretical research within the field of

academic entrepreneurship, adding value to network content research in the context of

ASOs and reporting significant conclusions about the roles of key actors as sources of

critical resources at different stages in the growth of ASOs (McAdam and McAdam 2008;

Soetanto and Van Geenhuizen 2010). Through the analysis of 167 Spanish ASOs, our

empirical study offers a better understanding of the key actors from both academic and

market contexts that provide the resources and competences critical to the transition from

one stage of growth to the next. Recent studies emphasize the need to consider how

networks should evolve in order to generate the resources needed at the different stages of

a new company’s development (McAdam and Marlow 2008).

The structure of the paper is as follows. In the next section we establish the theoretical

background that supports this research. Next, we provide some analysis of the character-

istics, obstacles, and critical resources at the stage of creation and initial development and

the subsequent stage of consolidation, from which we deduce hypotheses about the actors

who are providing them. In the following sections we describe the methods, specifications

of the variables, and results of our empirical study. The final section presents the findings,

conclusions, limitations, and practical implications of the research.

2 Theoretical background

To guide our research we have relied on three types of literature. First, we draw on the

resource-based view and path dependence theory. The first approach stresses that orga-

nizations need to access different resources and capabilities to develop and obtain sus-

tainable returns over time (Barney 1991; Penrose 1959; Wernerfelt 1984). On the other

hand, the path dependence view points out that ‘‘an organization contains the seed of its

own transformation’’ (Blau 1955: 9). This theory’s core feature states that organizational

evolution follows an idiosyncratic path dependent on the initial configuration of resources

and capabilities (Heine and Rindfleisch 2013). By relying on both approaches, we start

with the premise that the resources and competences developed by a company, or the ones

it has access to at its initial stages, are going to condition the creation and the access to

other necessary resources at later stages and, therefore, its evolution. In the context of

ASOs, Vohora et al. (2004) state that these companies face difficult obstacles when it

comes to having access to initial critical resources and capabilities and that as a conse-

quence, their future growth and development can be limited. ‘‘Path dependence of ASOs,

emerging from a university environment, may present specific challenges to ASOs as

opposed to new high-tech ventures in general’’ (Vohora et al. 2004:166). Amongst these

obstacles the literature has mainly highlighted the lack of competence and experience of

the founding teams’ management in competitive markets, which leads to a lack of credi-

bility, and therefore, to serious problems regarding funding and the access to critical

resources (De Cleyn et al. 2011; Van Geenhuizen and Soetanto 2009; Vohora et al. 2004;

Wright et al. 2006).

However, the resource-based view and path dependence theory only allow us to explain

the relevance that access to critical resources from the initial stages has for the evolution of
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ASOs, and the limitations on said evolution when the access to these resources is not

possible. That is why, in order to link the needs and limitations in access to critical

resources to the evolution of ASOs, the nonlinear stage-based model has worked as a

reference framework. In this regard, some authors have remarked that the nonlinear stage-

based model is a suitable framework for understanding how the entrepreneurial process of

ASOs develops over time (Rasmussen 2011; Vohora et al. 2004).

According to the traditional stage-based model, organizations grow through predeter-

mined stages of their life cycle, assuming that development and growth are synonymous

(Lichtenstein 2000). However, according to Lichtenstein (1999, 2000), the transition from

the development stage to the next is not linear or incremental. The transition takes place

when the company crosses a critical threshold of limitations on its ability to grow

(Lichtenstein 2000). Threshold limitations have their origin in the increase or decrease of

resources and activities that are big enough that if firms do not trigger a change, they can

not obtain their goals or even survive. To the same extent, in the context of ASOs, Vohora

et al. (2004) use the non-linear stage-based model, introducing the ‘‘critical juncture’’

concept to explain the transition between different stages of an ASO’s development. This

research identified that ASOs emerge not so much through discrete stages of growth but

rather through nonlinear phases of development separated by critical junctures. These

authors define a critical juncture as ‘‘a complex problem that occurs at a point along a new

high-tech venture’s expansion path preventing it from achieving the transition from one

development phase to the next’’ (Vohora et al. 2004: 159). Critical junctures are produced

from a conflict between the level of existing resources, capabilities, and social capital in

ASOs and the resources required to perform in the next development stages (Wright et al.

2007). Overcoming several ‘‘critical juncture’’ will allow ASOs to make the transition from

a development stage to the next and to generate sustainable returns.

Recent pioneering studies have examined the development of ASOs from a process

perspective, mainly relying on stage-based models and a resource-based view (Clarysse

and Moray 2004; Gübeli and Doloreux 2005; Rasmussen 2011; Vohora et al. 2004). From

a review of this literature, we find that there is no consensus related to the number of

phases of evolution ASOs undergo, which stages must be included in each phase of

evolution, or even the method that has been used to identify such stages. Some studies have

identified the stages of evolution of ASOs from inductive research (Clarysse and Moray

2004; Degroof and Roberts 2004; Ndonzuau et al. 2002; Vohora et al. 2004; Rasmussen

2011), while other studies are based on predetermined stages of development suggested in

other studies (Gübeli and Doloreux 2005; Vanaelst et al. 2006), such as the one by Vohora

et al. (2004) or the one by Roberts (1991). Some authors have found inductively that the

academic entrepreneurial process encompasses four (Clarysse and Moray 2004; Ndonzuau

et al. 2002; Rasmussen 2011) or five stages (Vohora et al. 2004). This lack of consensus on

the number of stages of development is more pronounced regarding the previous phases of

the formal establishment of the ASO and its initial development. Thus, some studies place

the start of the development of ASOs at the research phase (Vohora et al. 2004), others at

opportunity recognition (Vanaelst et al. 2006), or at the pre-foundation stage, when the

decision to set up an ASO has been made (Gübeli and Doloreux 2005). Furthermore, not all

the studies have considered the complete development process from research or oppor-

tunity recognition through to maturity.

The stages considered by each of these studies seem to depend, in part, on the research

questions they have posed. Most of these studies have focused on identifying the stages in

the development process of ASOs from the moment the knowledge is generated in the core

of the university until they operate and compete actively in the markets. By doing so they
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have analysed a fairly large number of stages (Ndonzuau et al. 2002; Rasmussen 2011;

Vanaelst et al. 2006; Vohora et al. 2004). Other studies, which use the stage-based models

approach, have focused on studying specific topics within the evolution process of these

companies and not on the process itself by taking into account, within their research, those

stages suitable for analyzing the research questions posed by the studies. In this regard

Clarysse and Moray (2004) analyse the evolution of the entrepreneurial team throughout

different stages of the start-up stage of ASOs. On the other hand, Gübeli and Doloreux

(2005) focus on the characteristics these companies show at three development stages, and

the relationship they have with the parent organization and the local environment during

this process.

Based on the arguments that have been established in this paper, in order to answer the

research question, Which actors and from what contexts are supplying ASOs, once these

have been formally created, with the critical resources and competences at each stage of

their development? We have considered a limited number of stages: the stage of creation

and initial development and the stage of consolidation. There are several reasons for this.

(1) Our objective is not focused on analysing the complete entrepreneurial process of an

ASO from the moment the idea or knowledge for the business springs forth until the ASO

operates competitively in the markets. (2) Our unit of analysis is formed by ASOs that have

been formally set up. Our focus must be on the evolution of these companies from the

moment they begin their activity in the markets until they have built up credibility outside

the scientific community and are attempting to generate sustainable returns. (3) Finally, the

literature has noted that in order to drive the development of an ASO forward, founders

should distance themselves from the academic environment and act with more self-suffi-

ciency to access resources from market actors (Gübeli and Doloreux 2005; Pérez and

Martı́nez 2003; Vohora et al. 2004). Hence, the specific analysis of these two stages allows

the resolution of one of our research questions concerning the origin of the actors that

supply the critical resources at each stage of development.

3 Stages in the evolution of an ASO: critical resources and actors

3.1 Stage of creation and initial development of the ASO

In the creation and initial development stage, ASOs must begin to implement strategic

plans regarding the acquisition and development of the resources necessary to start their

business activity (Vohora et al. 2004; Wright et al. 2007). In this phase, ASOs that are

immersed in the university context, with mainly academic networks, have to face four main

obstacles. The first obstacle is related to the founding team of the ASO, formerly aca-

demics but now entrepreneurs, who often lack the business competence and experience

necessary to convert their discoveries into commercially viable innovations (Lockett et al.

2003; Stuart and Abetti 1990; Van Geenhuizen and Soetanto 2009; Vohora et al. 2004).

These deficiencies will also affect the academic founders’ capacity to develop a business

plan attractive enough to financial actors who might supply seed funding; thus, ASO

financing is a second obstacle (Lockett et al. 2002; Vohora et al. 2004). A third obstacle is

related to the acquisition of complementary technological resources that ASOs need for the

successful evolution of technology from an embryonic state to a prototype state. Finally,

ASOs have difficulties in obtaining the market credibility needed to successfully com-

mercialize their knowledge (Vohora et al. 2004). A new ASO has no track records in the

markets, which makes it difficult for actors to evaluate and support their activities and
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thereby confer them credibility. In order to overcome these obstacles, previous studies

using inductive research have concluded that the main critical resources are related to the

acquisition of business competences, complementary technological resources, seed capital,

and market credibility (Mosey and Wright 2007; Ndonzuau et al. 2002; Vohora et al.

2004).

In this early stage, the first problem is related to the deficiencies in business competences

often presented by the founding academic team (Vohora et al. 2004). Business competence

includes managerial and commercial competences. Managerial competence, which addresses

how to develop and manage a new company, includes negotiating, leading, planning,

decision-making, problem-resolving, organizing, and communication (Shane 2003). Com-

mercial competence is related to knowledge about products and services and their capacity to

satisfy customerś needs and, therefore, knowledge about the particular market in which the

company operates. Commercial competences contribute to overcoming significant market

uncertainty and helps to gain information about customer needs and potential price, alter-

native products and services of competitors, how to choose a market application for the

ASO’s inventions, and how to sell new products and services to customers (Shane 2004).

To develop managerial and commercial competences, the founding team usually resorts

to the advice and consultancy offered by academic actors such as transfer technology

offices (TTOs), university incubators, and research colleagues with entrepreneurial expe-

rience. Limited relationships with market actors, together with the shortage of financial

resources ASOs have at this stage, make them turn to close academic actors that can supply

these competences at a lower cost. Through relationships with academic actors, the ASO

can acquire managerial and commercial competences through consultancy, training,

mentoring, and transfer of experiences (Carayannis et al. 2006; Patzelt and Shepherd 2009;

Van Burg et al. 2008; Zucker et al. 2002). TTOs usually offer training and experience in

preparing business plans (Lockett et al. 2003; O’Shea et al. 2004; Rodeiro et al. 2010).

University incubators can also provide advisory and training services in the entrepreneurial

capacities that are essential at this initial stage (Clarysse et al. 2005; McAdam and

McAdam 2008; Rodeiro et al. 2010). Finally, colleagues with entrepreneurial experience

can offer useful managerial advice in a manner that responds to the contingencies of

entrepreneurial activity (Clarysse et al. 2005; 2011; Mosey and Wright 2007; Rappert et al.

1999; Rasmussen 2011; Rodeiro et al. 2010; Sarasvathy 2001; Shane 2004).

A second resource that is critical for ASOs at this stage is related to technological support,

as this will enable the scientific discoveries to evolve into products and services that can be

commercially exploited (Link and Scott 2005; Lockett et al. 2005; McAdam and McAdam

2008; Rodeiro et al. 2010; Vohora et al. 2004). At this stage, academics possess the technical

abilities and basic scientific and technological knowledge fundamental to developing the

invention (Saetre et al. 2009; Van Geenhuizen and Soetanto 2009). However, to commer-

cially exploit this knowledge, ASOs need complementary technological resources that will

enable their technology to evolve from an embryonic state to a prototype state, allowing the

new product/service to mature and increase its commercial potential (Swamidass 2013).

Academic entrepreneurs usually acquire these complementary technological resources

through academic actors because their proximity represents a saving in costs and the

assumption of less risk (Saetre et al. 2009). These technological resources may be either

tangible or intangible. Among the more important are laboratories; testing and measure-

ment equipment; technological advice in the use of sophisticated technologies; evaluation

of the technical feasibility of research results; advice on the identification of possible

applications and functionality; and assistance in determining the optimal design of new

products and the technical processes that lead to industrial exploitation. All these
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resources, especially the intangible ones that are usually supplied by research colleagues,

enable the ASO to convert its basic technology into applied technology in markets

(Ndonzuau et al. 2002; Pérez and Martı́nez 2003; Saetre et al. 2009).

Based on the analysis of the actors who provide the ASO with business competences

and complementary technological resources, we formulate our first hypothesis.

Hypothesis 1: At the creation and initial development stage, ASOs acquire managerial

and commercial competences and complementary technological resources through aca-

demic actors.

A third resource that is critical at this early stage is seed capital. Securing adequate

financing is one of the principal and most difficult tasks an ASO needs to achieve in this

phase (Patzelt and Shepherd 2009; Shane and Stuart 2002; Vohora et al. 2004). ASOs have

difficulty accessing adequate financing because, in the first place, their founding teams

usually lack the competences required to design an attractive business plan for investors

(Munari and Toschi 2011; Wright et al. 2006). A second difficulty is essentially one of

asymmetry of information. In this early stage of the ASO, development of the prototype

product or service is often still in an incipient phase, which creates difficulties for investors

attempting to evaluate the commercial potential of that technology. Thus, many investors

are dissuaded from backing the ASO financially at this initial stage (Lockett et al. 2002).

Thirdly, ASOs’ lack of credibility makes potential investors see them as not very attractive

businesses, given their lack of trustworthiness, expertise, and reliability.

Most of the studies in the literature have stated that venture capital firms (VCs) may

constitute the most important sources of funding for ASOs because they have the business

competence and industry experience needed to judge entrepreneurial projects. VCs have

also developed specific financial instruments to moderate the adverse effects arising from

information asymmetries (Colombo and Grilli 2010; Kaplan and Strömberg 2003). Nev-

ertheless, VCs usually only fund ASOs at early stages when they present very promising

technologies, projects, or scientific teams (Degroof and Roberts 2004; Wright et al. 2007).

When this is not the case, accessing private funding from a VC may be especially difficult

for an ASO for at least two reasons (Moray and Clarysse 2005; Wright et al. 2006). In the

first place, academic entrepreneurs usually lack the commercial ability to transmit to the

VCs credible forecasts of the profits that can be expected from their scientific innovations

(Lockett et al. 2002; Moray and Clarysse 2005; Vohora et al. 2004). Second, academic

entrepreneurs are often reluctant to reveal details of their new technology to other parties

(Munari and Toschi 2011). Limits on access to information and uncertainty are serious

obstacles preventing a VC from evaluating the technical feasibility and market potential of

the new technologies that an ASO plans to exploit, and thus many VCs are discouraged

from getting involved financially in these start-ups.

Difficulties in accessing private financing at this initial phase usually cause ASOs to try

to obtain their seed capital through government institutions that provide financial resources

to ASOs at reduced cost in conditions of uncertainty (Ortı́n et al. 2007; Rodeiro et al. 2010;

Wright et al. 2006). Government institutions have also tried to operate financing systems

for start-ups through a variety of public instruments (Ortı́n et al. 2007; Shane 2004; Wright

et al. 2006). Wright et al. (2006) identify several European countries that have developed

government initiatives directed at financing high-technology ASOs at their initial stages of

evolution; these include The Netherlands (Twinning Growth Fund, Biopartner), Denmark

(Danish Growth Fund) and France (Fond of Co-investissement des Jeunes). Rasmussen

(2008) finds that several Canadian programs have been set up to provide grants and seed

funding to early development stage of ASOs.
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From the arguments put forward, we derive the following hypothesis.

Hypothesis 2: At the creation and initial development stage, ASOs acquire seed capital

through market actors (VCs) and government institutions.

An intangible critical resource for ASOs in this phase is credibility. This resource is

especially important for the ASO because to overcome the credibility threshold means

overcoming the critical juncture, which is necessary to effect the transition from one phase

of development to the next.

In the creation and initial development stage, an ASO usually lacks market credibility

because it has no history and the founding entrepreneurs have no track record of working in

the particular market; therefore, actors lack the evidence on which to evaluate the ASO

(Vohora et al. 2004). However, acquiring this credibility is fundamental for obtaining

critical resources of market actors (investors, suppliers, customers and employees) in later

stages of development (McAdam and Marlow 2008).

There seem to be some contradictions in the literature concerning how ASOs can

acquire market credibility. On the one hand, some authors argue, theoretically and from

case studies, that credibility can be established through links with academic actors. For

example, Ndonzuau et al. (2002) state that the brand name, prestige, and reputation of the

university from which the ASO is spun off may act as an endorsement of the business

project, facilitating its funding (Di Gregorio and Shane 2003; Munari and Toschi 2011;

Rasmussen and Borch 2010; Rodeiro et al. 2010; Saetre et al. 2009). And some authors find

evidence that ASOs can acquire market credibility through university incubators (McAdam

and Marlow 2008; Rasmussen and Borch 2010; Salvador 2011).

However, other researchers state that academic entrepreneurs should move to distance

themselves from the academic context so they will be be perceived as professional and credible

by the various market actors (Vohora et al. 2004). On this point, several authors state that, for an

ASO, overcoming the threshold of credibility will depend on its capacity to establishing

relationships with market actors (Di Gregorio and Shane 2003; MacMillan et al. 1989; Salvador

2011; Van Geenhuizen and Soetanto 2009; Walter et al. 2006). The credibility provided by

market actors is fundamental if the ASO is going to make a successful transition from the

creation and initial development phase to the next phase because credibility helps the company

obtain the key resources necessary for its growth (Liao et al. 2003). Salvador (2011), has found

that the brand name of the science park may serve a function of ‘‘certification’’ for newly

founded firms that need to demonstrate to the market that they are reliable and trustworthy

business partners. Finally, MacMillan et al. (1989) state that VCs serve to validate and support

an ASO, giving it credibility in its markets through their positive evaluation of the entrepre-

neurial team, the products/services of the ASO, its target market, and its financial forecasts.

Given the scarcity of empirical evidence for these conflicting arguments, we propose

formulating our next hypothesis on the two arguments indicated above, considering that the

credibility required by an ASO may be acquired from both academic and market actors.

Hypothesis 3: At the creation and initial development stage, ASOs acquire market

credibility through academic and market actors.

3.2 Stage of consolidation of the ASO

The consolidation phase is characterized by ASOs that have built up credibility outside the

scientific community and have been able to attract, integrate, and reconfigure new

resources with its existing ones to obtain sustainable returns. Therefore, the ASOs’ growth
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is conditional upon their capacity to reconfigure the way resources from the early stage are

deployed (Vanaelst et al. 2006; Vohora et al. 2004; Wright et al. 2007). For this reason,

ASOs face two main obstacles at their consolidation stage. First, ASOs and their founding

team must distance themselves with more determination from academic context to compete

in a dynamic and competitive market context, which requires more complex business

competences. The second obstacle is also related to the limited social capital, which hinders

access to a second round of funding (Benneworth and Charles 2005; Clarysse et al. 2005;

Gübeli and Doloreux 2005; Mosey and Wright 2007; Rasmussen 2011; Vohora et al. 2004).

In sum, the development of complex business competences and access to a second

round of funding are two crucial resources in order to face both obstacles.

Business competences would include solid commercial competences and complex

managerial competences. With regard to the former, the ASO needs to recognize new

market opportunities and new clients’ needs in order to consolidate its market position. At

this stage, ASOs sometimes have to focus on changing products/services to meet new

customer needs, and even on shifting markets when the initial market proves to be

insufficient (Vohora et al. 2004; Wright et al. 2007). The limited commercial and market

experience of most academic entrepreneurs is the reason ASOs need to develop more

complex and solid commercial competences geared to the development of products and the

search for new markets that will give the entrepreneurial team a better chance to grow and

hold onto markets (Van Geenhuizen and Soetanto 2009). To acquire these competences,

the training courses and consultancy supplied by the academic actors in the initial stages

are not sufficient; nor are they the most appropriate way to develop them (Van Geenhuizen

and Soetanto 2009). In this regard, Van Geenhuizen and Soetanto (2009) argue that aca-

demic entrepreneurs will only be able to acquire these competences from market actors.

The literature shows that customers, suppliers, and science parks can be considered as

actors critical for enhancing commercial competences (Lechner et al. 2006; Löfsten and

Lindelöf 2005; Walter et al. 2006). First, ASOs that develop strong links with customers

and suppliers are able to improve their skills in assessing future markets to enter and how

to exploit market opportunities effectively. This is because these actors can provide

valuable information about effective distribution channels and customer needs (Sullivan

and Marvel 2011). In addition, the acquisition of detailed knowledge from customers

regarding, for example, product improvement possibilities or new functional requirements

will help the ASOs to be more competitive in their markets (Atuahene-Gima and Ko 2001;

Yli-Renko et al. 2001). Second, ASOs can develop solid commercial competences through

contacts with science parks. Administrators of science parks run training courses and offer

advisory services to help ASOs develop capabilities such as knowing how to identify and

satisfy evolving customer needs in dynamic markets and how to select effective future

markets (Löfsten and Lindelöf 2005; Phan et al. 2005).

In respect to complex managerial competences, Vanaelst et al. (2006) and Wright et al.

(2007) state that entrepreneurial teams need to acquire the ability to continuously reconfigure

existing resources and gain access to new key resources, and integrate them within the

organization. In this sense, some authors from the resource-based view point out that the

firm’s optimal growth involves a balance between exploitation of existing resources and

development of new resources by managers (Penrose 1959; Wernerfelt 1984). These com-

petences should be developed internally by the ASOs’ management teams from their

experience and from the dynamic of the teams accumulated since the creation of the com-

pany. The access to complex managerial competences through market actors is difficult and

expensive. In this sense, Penrose (1959) points out that the growth of the firm is limited by

the capacity of the management team to internally manage resources and that the training of
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new managers and their integration into the organization occupies the time and efforts of

existing managers and thus reduces even more the managerial service available for growth

(Mahoney and Pandian 1992; Penrose 1959). Because complex managerial competences

should be developed internally by the management team of the ASO and not through

relationships with actors, they are not included in our research hypothesis.

Access to financing for the successive rounds of funding constitutes another critical

resource for ASOs. As several authors state, the ability to reconfigure and increase existing

funding is essential for expanding the commercialization of the ASO’s products/services

and for increasing the value of the new venture in competitive markets (Hsu 2007; Vohora

et al. 2004). However, the acquisition of these resources is usually conditional upon the

acquisition of credibility in the earlier phase of development. In other words, when the

ASO has gained the necessary credibility, it will be better placed to access sources of

finance available in the market—principally through VCs (Sorheim et al. 2011). On this

point, Wright et al. (2006) find that VCs prefer to invest after the seed stage, when there is

less risk and the concept of the new product or service offered has been accepted in the

market. Factors such as the achievement of credibility by the ASO and the availability of a

viable business plan increase the chances of obtaining financing from private investors

(Lockett et al. 2002; Munari and Toschi 2011; Vohora et al. 2004).

Based on these arguments we put forward the following hypothesis.

Hypothesis 4: At the consolidation stage, ASOs acquire solid commercial competences

and a second round of financing from market actors.

The relationships proposed are illustrated in Fig. 1.

4 Methods

4.1 Sample

The population for our study is the total number of ASOs created in Spain during the

period 2003–2011. ASOs were identified by contacting the TTOs of all the Spanish

CRITICAL RESOURCES AND 
COMPETENCES AT CREATION 
AND INITIAL DEVELOPMENT 

STAGE
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H4

H3

Market actors

Market credibility 

Business 
competences and 
complementary 
technological 

resources

Academic actors

Solid commercial 
competences and 
second round of 

financing

H1

Government 
institutions

Seed capital 

ACTORS
CRITICAL RESOURCES AND 

COMPETENCES AT ASO 
CONSOLIDATION STAGE

Fig. 1 Actors and resources for ASO development
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universities, who provided us with information on 555 ASOs created in Spain during this

period.

To collect the information, we designed two questionnaires based on a review of the existing

literature. The questionnaires were pretested via interviews with 12 academics who had founded

an ASO. Their suggestions were incorporated into the final versions of the questionnaires. One

questionnaire was sent to each ASO’s main academic founder and another to a member of the

founding team directly linked with the management of the ASO who was, if possible, also an

academic. We received valid responses from 167 ASOs, a valid return rate of 30 %.

At the time of the interview, the ASOs in the sample employed an average of 7.2

persons and had an average age of 4.4 years. As many as 70 % of the 167 companies

surveyed stated that they were still in the creation and initial development phase, while the

other 30 % defined themselves as consolidated companies.

To analyse the non-response bias, we compared responding and non-responding ASOs

by company age and size (number of employees). T-tests revealed no significant differ-

ences between the two groups of ASOs; therefore, we conclude there is no non-response

bias in our data by age and company size.

4.2 Dependent variables

4.2.1 Acquisition of resources

Based on prior inductive studies (Mosey and Wright 2007; Ndonzuau et al. 2002; Vohora et al.

2004), we took the following resources and competences as critical to the development of an

ASO: business competence (managerial and commercial competences); seed capital; comple-

mentary technological resources; market credibility; solid commercial competences; and second

round of financing. To measure access to managerial and commercial competences, seed capital,

and complementary technological resources; solid commercial competences; and second round

of financing, the principal academic founder was asked to indicate which resource or competence

was obtained by the ASO from each type of actor with whom a useful relationship was main-

tained. From this information, six dummy variables were created, one for each type of resource

and competence, which take the value 1 when the ASO has obtained the resource or competence

in question, and 0 otherwise (Table 1). Second, to measure market credibility, the principal

academic founder was asked to indicate whether the ASO had been able to form its management

team with external expert members and if financing had been obtained from a private investor not

formally connected to the entrepreneurial team. With this information, a dummy variable was

created that takes the value 1 when the company has been successful in meeting both require-

ments, and 0 otherwise (Rasmussen et al. 2011; Vohora et al. 2004) (Table 1).

4.3 Independent variables

4.3.1 Relationships with actors

Following Mosey and Wright (2007), we identified six types of actors relevant to ASOs:

academic support units (TTOs and university incubators); research colleagues, government

institutions, VCs, customers and suppliers, and science parks. To measure these variables, the

principal academic founder was asked to indicate, on a Likert scale of 5 points (1 = not very

important; 5 = very important) the degree to which the relationship with each of these actors

was important to the ASO (Table 1).
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Table 1 Variables measurement

Variables Measurement

Managerial competences Dummy variable that takes the value 1 when the ASO has obtained
managerial competences related to how to develop and manage a new
company, and 0 in the contrary case

Commercial competences Dummy variable that takes the value 1 when the ASO has obtained
commercial competences related to particular market in which the
company is starting its activity. It will take the value 0 in the contrary
case

Complementary technological
resources

Dummy variable that takes the value 1 when the ASO has obtained
complementary technological resources and 0 in the contrary case

Seed capital Dummy variable that takes the value 1 when the ASO has obtained seed
capital, and 0 in the contrary case

Market credibility Dummy variable that takes value 1 when the ASO had been able to form its
management team with external expert members and the financing had
been obtained from a private investor not formally connected to the
entrepreneurial team, and 0 in the contrary case

Solid commercial
competences

Dummy variable that takes the value 1 when the ASO has obtained
commercial competences related to how to change products/services to
new customer needs and how to shift markets, and 0 in the contrary case

Second round of financing Dummy variable that takes the value 1 when the ASO has obtained a
second round of financing and 0 in the contrary case

Relationships with academic
support units

To measure these variables, the principal academic founder was requested
to indicate, on a Likert scale of 5 points (1 = not very important;
5 = very important) the degree to which the relationships with academic
support units were important for the ASO

Relationships with research
colleagues

To measure these variables, the principal academic founder was requested
to indicate, on a Likert scale of 5 points (1 = not very important;
5 = very important) the degree to which the relationships with research
colleagues were important for the ASO

Relationships with
government institutions

To measure these variables, the principal academic founder was requested
to indicate, on a Likert scale of 5 points (1 = not very important;
5 = very important) the degree to which the relationships with
government institutions were important for the ASO

Relationships with VCs To measure these variables, the principal academic founder was requested
to indicate, on a Likert scale of 5 points (1 = not very important;
5 = very important) the degree to which the relationships with VCs were
important for the ASO

Relationships with customers
and suppliers

To measure these variables, the principal academic founder was requested
to indicate, on a Likert scale of 5 points (1 = not very important;
5 = very important) the degree to which the relationships with customers
and suppliers were important for the ASO

Relationships with science
parks

To measure these variables, the principal academic founder was requested
to indicate, on a Likert scale of 5 points (1 = not very important;
5 = very important) the degree to which the relationships with science
parks were important for the ASO

Age of the ASO The number of years from the founding of the ASO up to the year 2012

Size of ASO The logarithm of the number of employees of the ASO

Stage of evolution The variable takes the value 1 when the ASO is still in the creation and
initial development stage in which has accessed and is accessing some
critical resources to start the commercialization of its knowledge, and the
value 2 when the ASO is in a consolidate stage, in which try to
reconfigure new resources, with relatively stable results, so that the
survival of the company was no longer the principal objective
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4.4 Control variables

We used the age and size of the ASO as control variables, as do many studies in the

literature on ASOs (Hayter 2013; Walter et al. 2006). Both the size and age of the company

can impact strongly on its organizational resources and its performance (Aldrich and

Auster 1986; Venkataraman and Low 1994). In addition, the size of a small company can

limit its access to financial, human, and organizational resources (Cooper and Dunkelberg

1986). We measured size by taking the logarithm of the number of employees of the ASO,

because of the high dispersion of the variable number of employees, obtained through the

standard deviation of this variable. The age of the ASO was measured by taking the

number of years from the founding of the ASO up to the year 2012 (Table 1).

4.5 Stages of evolution

Given that the main objective of the study is to identify which types of actors provide the

resources that ASOs need in the two successive stages of development described (creation

and initial development, and consolidation), we asked the member of the founding team

directly involved in the management of the ASO to indicate the current stage of the ASO.

For this, we provided two options: (1) The ASO was still in the creation and initial

development stage in which has accessed and is accessing some critical resources to start

the commercialization of its knowledge; or (2) the ASO was in a consolidated stage, in

which it was trying to reconfigure new resources with relatively stable results, so that the

survival of the company was no longer the principal objective.

5 Analysis and results

With the object of testing the hypotheses proposed, we used a binary logistic regression

model because the dependent variables are coded as dichotomous variables that take the

value 1 when the ASO has obtained the resource or competence in question, and 0

otherwise (Hair et al. 1998). To test the hypotheses relating to the stage of creation and

initial development of the ASO, five logistic regression models were applied. In these, the

dependent variables were managerial competences, commercial competences, seed capital,

complementary technological resources, and market credibility. To test Hypothesis 4, on

the consolidation stage of the ASO, two logistic regression models were applied. In these,

the dependent variables are solid commercial competences and second round of financing.

In all models, the age and size control variables were included.

We examined the goodness of fit of the models using the model v2 test. We assessed the

percentage of variance explained by our models and the overall rate of correct classifi-

cation of the models using both the Cox and Snell statistic and the Nagelkerke statistic

(Tables 2, 4).

5.1 Creation and initial development stage of the ASO

Table 2 contains the descriptive statistics of the variables that are included in the models

and the results of the correlation analysis. We observed that the mean age of the ASOs

reported to be still in the creation and initial development stage is 4 years. Almost all the

ASOs (92 %) acquired managerial competences, more than 80 % acquired commercial

competences, about 75 % acquired seed capital, somewhat more than 60 % acquired
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complementary technological resources, and less than 25 % acquired market credibility. In

Table 2 we see that the values of the significant correlations are not sufficiently high to

indicate that multicollinearity exists between the variables.

Table 3 summarizes the five logistic regression models proposed for ASOs in the

creation and initial development stage, in which the control variables are included.

With respect to Hypothesis 1, first, the results of Model 1a show that the ‘‘instead of

support units’’’ have a positive and significant relationship to the acquisition of managerial

competences (b = 0.746; p\ 0.01), whereas the variable ‘‘research colleagues’’ is not

significant. In addition, in Model 1a the variable ‘‘government institutions’’ is associated

positively with the acquisition of managerial competences (b = 0.393; p\ 0.10). Second,

the results of Model 1b show that ‘‘science parks’’ have a positive and significant rela-

tionship with the access to commercial competences (b = 0.524; p\ 0.01), while ‘‘aca-

demic support units’’ and ‘‘research colleagues’’ are not significant. Third, with respect to

the acquisition of complementary technological resources, the results of Model 1c indicate

that both the variables ‘‘research colleagues’’ (b = 0.320; p\ 0.01) and ‘‘science parks’’

(b = 0.224; p\ 0.10) are significant and are associated positively with the acquisition of

these resources. However, the variable ‘‘academic support units’’ is not significant.

Therefore, Hypothesis 1 is not supported, because some academic actors do not have a

significant relationship with the some of analysed resources, whereas other actors—science

parks and government institutions—which were not considered in the formulation of

Hypothesis 1, presented a significant relationship with some of these resources.

Regarding Hypothesis 2, in Model 2 both the variables ‘‘government institutions’’

(b = 0.518; p\ 0.001) and ‘‘VCs’’ (b = 1.227; p\ 0.01) are associated positively with

the acquisition of seed capital. Therefore, the second hypothesis is fully accepted.

With respect to Hypothesis 3, the variable ‘‘VCs’’ is significant and presents a positive

relationship (b = 0.660; p\ 0.001) with the acquisition of market credibility, whereas,

unexpectedly, none of the other types of actors considered was found to be significant.

Therefore, this hypothesis has been partially supported since we have found evidence of

the VCs being the ones that supply credibility to ASOs in contrast to other actors from the

market and academic contexts, which we had also considered in the formulation of

Hypothesis 3.

Finally, regarding the control variables introduced, company size is not significant in

any of the models tested. The ASO age variable is significant only in the case of the

acquisition of market credibility.

5.2 Consolidation stage of the ASO

Table 4 gives the descriptive statistics and results of the correlation analysis of all the

variables that are incorporated in the consolidation stage models. The data indicate that the

mean size of the ASOs reported to be in the consolidation stage is almost 6 years. Of these

longer-established ASOs, 90 % acquired solid commercial competences, and 67 % of them

acquired a second round of financing. As there was no correlation greater than 0.55, there is

no multicollinearity between the variables (Table 4).

Table 5 shows the results of the logistic regressions of Models 4a and 4b constructed for

testing Hypothesis 4, including the control variables.

With regard to Hypothesis 4, first, the results of Model 4a show that the variable

‘‘customers and suppliers’’ is significant and presents a positive relationship (b = 0.766;

p\ 0.05) with the acquisition of solid commercial competences; however, unexpectedly,

the variable ‘‘science parks’’ is not significant. Second, with respect to the acquisition of a
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second round of financing, the results of Model 4b indicate that the variable ‘‘VCs’’ affects

the ASOs’ access to these resources positively and significantly (b = 0.876; p\ 0.05).

Therefore, on the basis of the results of both models, the fourth hypothesis is partially

accepted.

With respect to the control variables, ASO size is not significant in any of the models

tested. In the case of the age of the ASO, this variable is significant only in the case of the

acquisition of a second round of financing.

6 Discussion

The objectives of this research are to analyse which actors supply Spanish ASOs with

critical resources and competences at the stage of creation and initial development as well

as at the stage of consolidation and to determine the relevance of the actors that come from

the academic and market context at each of those stages. To do so, we began with some

inductive studies, to propose theoretically the critical resources and competences that

ASOs need to acquire in two stages of development (Ndonzuau et al. 2002; Mosey and

Wright 2007; Vohora et al. 2004).

The results obtained in the creation and development stage partially support our

hypotheses (h1, h2, h3) because it has not been possible to demonstrate the greater rele-

vance of the academic actors in providing managerial and commercial competences and

the provision of complementary technological resources. However, regarding seed capital,

the results show that VCs (market actors), as well as government institutions, supply such

resources. Finally, we have found evidence that the VCs are the only market actor that

provides credibility to ASOs.

Table 5 Logistic regression results—consolidation stage

Model 4a Model 4b

Solid commercial competences Second round of financing

b coefficient Wald b coefficient Wald

Research colleagues 0.275 0.606 –0.076 0.138

Government institutions –0.209 0.226 0.016 0.005

Academic support units –0.291 0.578 0.066 0.074

Customers and suppliers 0.766* 4.396 –0.196 0.589

VCs –0.070 0.028 0.876* 5.199

Science parks –0.027 0.006 0.090 0.190

Size 1.928 1.316 –1.199 1.509

Age –0.247 0.762 0.335* 3.396

N 49 49

-2LL 21.953 50.695

v2 45.975*** 17.346*

Cox and Snell R2 0.609 0.298

Nagelkerke R2 0.812 0.397

Overall % of correct prediction 87.8 73.5

� p\ 0.1; *p\ 0.05; **p\ 0.01; ***p\ 0.001
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A more detailed analysis and interpretation of the results obtained at this stage show us

that the academic actors, specifically the TTOs and university incubators, initially play a

key role in the training, mentoring, and transfer of experience to the development of

managerial competences. These results have been supported by prior research that has

shown academic support units to be sources of supportive activities such as consultancy

services, management training, administrative and legal tasks, intellectual property advice,

and human resources services that facilitate the development of ASOs in their early stages

(McAdam and Marlow 2008; Rodeiro et al. 2010; Van Burg et al. 2008). In this sense,

Rodeiro et al. (2010: 51) explain that ‘‘the TTOs (…) possess experience in conducting

market research, and preparing business plans (…) and the members of these TTOs assist

the entrepreneur in the acquisition of managerial capabilities.’’ Furthermore, our findings

show that government institutions in Spain also provide ASOs with managerial compe-

tences at this stage. In the literature, the role given to government institutions at early

stages has essentially been that of financial support to ASOs, with no evidence of their

contribution to the development of managerial competences. For this reason, this result

should be analysed in more depth in the context of Spanish ASOs. These results might

show that ASOs could be accessing these competences through governmental training

programmes of support to start-ups and entrepreneurs. To the same extent, one of the main

points of action stated in the Spanish Strategy of Science and Technology and Innovation

(2012–2020) is to establish specific measures to support the creation and development of

technology-based companies. We think that these programmes, which encourage entre-

preneurs’ culture and training, may be producing results in Spain.

With regard to commercial competences, the results obtained for this stage do not

support our hypothesis since academic actors do not appear as suppliers of this type of

competence. Contrary to all expectations, we found that science parks are the actors that

provide commercial competences to ASOs. These findings are in line with some studies

that question the role of TTOs and university incubators as providers of commercial

competence (Siegel et al. 2003; Van Geenhuizen and Soetanto 2009). More specifically,

the evidence found is supported by other studies that have shown that ASOs could access

commercial competences through market programs to help ASOs understand customer

needs, to select effective markets, to design a viable business plan and to develop market

studies (Dı́ez-Vial and Fernández-Olmos 2014; Löfsten and Lindelöf 2005; Phan et al.

2005; Salvador 2011; Siegel et al. 2003; Sofouli and Vonortas 2007).

With respect to complementary technological resources, our results suggest that TTO

and university incubators are not relevant actors in accessing these resources. Research

colleagues seem to be the academic actors who supply the intangible complementary

technological resources through counselling and transfer of experiences that enable the

ASO to convert its basic technology into applied technology in markets. To the same

extent, some studies have stated that academic actors could help ASOs to access com-

plementary technological resources by means of the assessment of the technical feasibility

of the research results, advice on identifying potential applications and functionality, and

participation in the design of new products (Link and Scott 2005; Lockett et al. 2005;

McAdam and McAdam 2008; Ndonzuau et al. 2002; Pérez and Martı́nez 2003; Saetre et al.

2009; Swamidass 2013).

An unexpected result in this research is the role that science parks play in the supply of

complementary technological resources at the first development stages of ASOs. These

findings seem to indicate that science parks provide a social environment where the

physical proximity between firms promotes a process of the transfer of key information,

which facilities the development of technological innovation. Additionally, as
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administrators of science parks meet the operational needs of ASOs, they provide these

start-ups with technological advice related to product design and technological process

(Löfsten and Lindelöf 2005; Montoro et al. 2011). In this sense, Sofouli and Vonortas

(2007) have evidenced the existence of specific programs for ASOs to access both

intangible technological resources such as technical assistance and tangible technological

resources such as laboratories, equipment, and instruments.

Regarding actors who provide seed capital (h2), the results show that government

institutions and VCs are important funding providers. In Spain, as in other European

countries, government institutions provide public funds to high-tech ASOs at an early stage

(Ortı́n et al. 2007; Shane 2004; Wright et al. 2006). Furthermore, our results show, as was

established in our hypothesis, the relevant role of VCs. These results seem to show that, in

the Spanish context, VCs value positively those ASOs that show certain characteristics

and/or send out specific signals to the markets. To the same extent, some studies point out

that ASOs with high potential or promising technologies, projects, or scientific teams are

more likely to be funded by VCs in early phases of development (Degroof and Roberts

2004; Wright et al. 2007). A relevant quality signal that ASOs can exploit to attract

external financing in the early stage is the number of patents the ASO holds (Munari and

Toschi 2011). Munari and Toschi (2011:405) suggest that ‘‘patents provide external evi-

dence of a firm’s competitive advantage, which investors positively evaluate to differen-

tiate firms in terms of level of innovation.’’

Finally, regarding the acquisition of credibility (h3), our results offer evidence that from

the set of market actors considered, VCs are the actors that provide this resource. The VCs

seem to play an essential and necessary role in the development of ASOs by providing

credibility as well as funding (MacMillan et al. 1989). A VC’s positive evaluation and

support for a business project send signals to the market that enhance the credibility

necessary for an ASO to access other key resources for its transition to the next stage in its

process of evolution.

To support these results, several authors have stated that VCs are the external actors best

able to carry out a realistic assessment of the reliability of an ASO because they have

instruments that allow them to overcome the effect of information asymmetries when

evaluating the potential of an ASO (MacMillan et al. 1989; Salvador 2011). To this point,

Knockaert et al. (2010:572) state that ‘‘VCs focus mainly on (…) establishing the venture’s

credibility.’’ Bonardo et al. (2010:170), for their part, conclude that ‘‘VCs have a signalling

role that improves the international exposure and credibility of a company.’’

The results of this research do not support our arguments stating that academic actors

confer credibility on these new companies. One interpretation we give to these results is

that Spanish universities do not yet have a consolidated entrepreneurial tradition; therefore,

their reputation is insufficient to confer credibility on the ASOs that emanate from them. In

the Spanish context, the transfer of new knowledge from university to society is still in its

early stages, and university rankings that include the number of ASOs created as a criterion

of classification are only recent. In the Spanish context, as in other countries, universities

are less oriented to the commercial exploitation of the discoveries made by their

researchers (i.e., less interested in promoting entrepreneurship) and more centered on the

traditional academic activities of teaching and research, which are important for the career

paths of Spanish academics (Lockett et al. 2003; Rodeiro et al. 2010; Stuart and Ding

2006).

In the consolidation stage, the results have supported our hypothesis (h4) to a greater

extent since they reveal that the market actors are providing the critical solid commercial

competences and the second round funding.
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Regarding solid commercial competences, we found that customers and suppliers are

providing them. However, our results do not show that science parks are relevant in the

provision of resources of this type at this stage. These results seem to show that once an

ASO is consolidated and is competing in dynamic sectors, it will need a continuous flow of

new knowledge acquired from customers and suppliers that would enable the company to

advance in its commercial competences in line with evolving industry trends. These

commercial relationships are important means or channels for the ASO to learn about

changing customer needs and tendencies of its markets, with the object of developing new

marketable offerings. In addition, the fact that ASOs usually operate in specialist niches of

their markets would explain why customers are key actors in the consolidation stage

(Walter et al. 2006). Regarding science parks, prior research has emphasized the relevant

role of science parks in the supply of commercial competences for the creation and growth

of start-ups (Löfsten and Lindelöf 2005; Phan et al. 2005; Salvador 2011; Sofouli and

Vonortas 2007), and some studies have also shown empirically that firms located on

science parks demonstrate a better performance than those located off science parks

because of the support of these actors in the supply of certain resources (Dı́ez-Vial and

Fernández-Olmos 2014; Ferguson and Olofsson 2004; Lindelöf and Löfsten 2003).

However, these studies do not distinguish the ASO’s stage of evolution and, therefore,

provide no evidence about the contribution of the supply of commercial capabilities in

different stages of development, suggesting a relevant research field.

Our evidence seems to indicate that due to the limited social capital of these firms in the

early stages, Spanish ASOs are supported by science parks, but once they have established

relationships with customers, the role of science parks as suppliers of commercial com-

petences becomes residual.

The results also reveal the importance of VCs as financial investors in ASOs at the

consolidation stage. At this stage, the technologies of ASOs present less risk for investors

because the new products are already accepted in the market, and therefore there is gen-

erally less uncertainty. VCs have had the opportunity to evaluate the viability of the

company and ASOs have been able to establish relationships with significant market

actors. All this enhances the credibility of these new companies and improves their ability

to attract funds from market actors, particularly from VCs (Sorheim et al. 2011; Wright

et al. 2006). This finding would also explain why VCs provide further financial resources to

those ASOs that, according to their evaluations, have successfully passed the threshold of

credibility (Gübeli and Doloreux 2005; Saetre et al. 2009).

Some final conclusions can be derived from our results. First, academic actors do not

provide ASOs some critical resources and competences for growth in the creation and

initial development stage and, therefore, do not contribute to the consolidation of these

firms in the market. Specifically, and in relation to TTOs, the literature is not conclusive

regarding the role that these actors play in the early stage of ASOs. On the one hand, some

studies have emphasized the prominent role of TTOs as providers of business compe-

tences, technological resources, and credibility (Algieri et al. 2013; Rasmussen et al. 2011;

Rodeiro et al. 2010; Swamidass 2013). Other studies have questioned the role of TTOs

underlying their residual role (Clarysse et al. 2011; Muscio 2010; Siegel et al. 2004). Our

results, in line with Rodeiro et al. (2010), can be a consequence of the limited tradition of

Spanish universities and TTOs in academic entrepreneurship as a form of knowledge

transfer. Spanish TTOs, as in other contexts, may have been constituted in bureaucratic

units more focused on technology protection and other forms of transfer such as licences,

contracts, and patents than in firm creation (Clarysse et al. 2011; Muscio 2010; O’Shea

et al. 2005, 2008).
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A second conclusion is that science parks are very relevant actors in the creation and

initial development stage, playing a key incubation role for ASOs. Finally, VCs constitute

critical market actors that supply funding to ASOs during their entire life as well as lending

credibility to make the successful transition from the creation and initial development stage

to the consolidation stage.

Our work adds to existing research on academic entrepreneurship in a number of ways.

First, we contribute to a better understanding of how ASOs can successfully make the

transition from initial development to consolidation; this is a topic on which quantitative

research is nonexistent. Inspired by Vohora et al. (2004), we have been able to show that

the evolution of ASOs in Spain, as in other European countries, depends on successfully

coping with a series of critical junctures where significant changes are needed. We dem-

onstrate that path dependence in the accumulation of diverse resources enables an ASO to

advance from one phase of evolution to the next. Second, we contribute to the network

content research in the context of ASOs, reporting relevant conclusions about the critical

resources and competences that ASOs obtain from various actors in the academic and

market contexts. Recent researchers have emphasized the need to consider how networks

should evolve in order to generate the resources necessary at these new companies’ dif-

ferent stages of development (McAdam and Marlow 2008).

7 Limitations and areas for future research

Although our study offers several new insights, it presents some limitations that serve to

highlight promising avenues for future research. One limitation is the use of cross-sectional

data, which precludes drawing inferences about the causal direction of the relationships

established. The causal relationships established in our study are the result of accepting the

premises inherent in network theory. Moreover, in prior literature causal relationships

similar to those of our model are reported (Shane and Stuart 2002). We must recognize

that, given that the data are cross-sectional, we are not able to check the possibility that the

relationships of causality established might also operate in the opposite direction. There-

fore, conducting longitudinal studies to explore and understand the causal relationships

among the variables would be desirable.

Second, the literature is calling for studies that evaluate the effects of multiple rela-

tionships with different actors on performance measures (Baum et al. 2000; Lechner et al.

2006). Therefore, analysing these relationships would be desirable in future research.

8 Implications for practitioners

Some practical implications derived from this research are useful for academic actors,

academic entrepreneurs, and government institutions. First, Spanish universities should

assume a more active role in the stimulus of academic entrepreneurship, establishing closer

relationships with market actors, modifying their structures, and focusing their strategies to

assist researchers. This would have a positive influence on the number of ASOs created in

the Spanish context, and on the probability of these firms’ successful development. Spe-

cifically, TTOs should be professionalized, developing a business-oriented management

through the recruitment of professional managers, non-academics with proven business

competences and experience (Muscio 2010; Siegel et al. 2007a, b). Second, academic

entrepreneurs should be aware at early stages that creating and maintaining relations with
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market actors is key to overcoming limitations and deficiencies in competences related to

business management, skills in recognizing and exploiting market opportunities, and

funding. Third, government institutions should support the development of science parks

near universities because they perform a critical incubation function. Finally, the support of

VC sector should be priority by Spanish policymakers, because our evidences suggest that

VCs provide an important contribution to the creation of wealth in a knowledge-based

economy that cannot be obtained through government subsidies.
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