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1. PROBLEM STATEMENT

This article proposes a new approach to the praafedsvelopment of academic
spin-offs. Traditional approaches interpret thiogess as linear and sequential,
consisting of steps and decision points. In thisgpawe propose the development of
spin-offs as a process of building and mobilizatminpeople, knowledge, culture,
information and resource networks. This new apgroatows us to understand how
entrepreneurs manage the complexity and unpredittgiresent in the creation of a
new business. We use insights from the literaturesacial networks, the concept of
Open Innovation and management of ecosystems amdhaaities, as well as a case
study to understand how researchers can convechaalogy born in a non-commercial
environment, a university, into a new firm.

The literature of the academic spin-offs is inciegdately (O'SHEAet al.,
2008; DJORDJE; SOUITARIS, 2008). The spin-offs ¢tendefined as new ventures
created for transfer informal or formal academahtelogy through launching products
and services into the market (MUSTAdRal., 2005). This new venture modality calls
the interest of the politic and academic commusitiae the possibility to create wealth
from the results of academic research (VOHO&Aal., 2004). There is a growing
phenomenon around the world to stimulate and emgeurscientists, researchers,
professors, undergraduates and graduate studeritsing the results of their own
researches into the market (DIGREGORIO; SHANE; 2BIZKOWITZ; SPIVACK,
2001).

The literature has devoted its efforts to undeistthe parts of the academic
entrepreneurship puzzle. Many scholars try to dhtel the instructional environments
(SMITH; HO, 2006; ETZKOWITS, 1999), the entreprenbehavior (ROBERT, 1991),

the development of the initial base of resourced aapabilities employing the



framework of resources based-view (VOHOR#al., 2004; AUTIO, 1997), the factors
that influence the survival of these firms (NEKA®HANE, 2004). However when it
comes to the creation and development of an acadgwm-off, the literature pays little
attention (O'SHEAet al., 2008).

The current research on the creation and developwofespin-offs employ the
framework and insights from the life cycle to imtest and to understand this process.
Since the seminal works of Robert (1991), the awsthaterpret the creation and
development of this new venture as a linear andes@dal process, consisting of steps
and decision points (ex: SHANE, 2004; GASSE, 2RBERT, 1991). These studies
do not consider the impact of unforeseeable unogéiga and complexity (SOMMER,;
LOCH, 2004) on the development of this firm. In didd, these authors ignore that
many academic spin-offs do not become a large dirrthe part of spin-off crash and
fail in the real world (AUTIO, 1997).

Recent studies tried to build a new vision of tiiscess, redefining the creation
of a spin-off as a non-linear and dynamic process. VOHORA et al., 2004; AUTIO,
1997). Even these studies are not adequate to staddrand describe the impact of
unforeseeable uncertainties and complexity on these of development of a spin-off
and the decision-making process. The central pnoldé the approach proposed by
these studies is the utilization of the stage-ggeroach for modeling the creation of
this kind of firm.

The stage-gate scheme is a usual framework entgplaége modeling and
structuring business processes. The problem ofagsoach is that it consists in the
vision of academics about the management of thetioreof a new firm. This approach
does not comprehend the practice of creation piraat. In other words, this approach

iIs not enough to represent how the academic eetmepr develops, under



unforeseeable uncertainty and complexity, the mitda and tangible resources
necessaries to make possible the transfer of témgwpérom the academic world to the
market.

In this context, this papers aims to propose awisiwn about how the academic
entrepreneurs create and develop a new ventureutlize the insights from network
literature (RAMPERSAD; QUESTER, TROSHANI, 2009) atiee concept of actor-
network (AKRICH; CALLON; LATOUR, 2002) to conceptlize this process as a
process of building and mobilizing a networking p¢ople, decisions, resources,
information and knowledge. We employ the case studthodology to understand how
the academic entrepreneurs build a complex netwgrkn order to translate the
technology developed at the university laboratoty ithe market. We also utilized the
concept of open innovation to understand the iatgenizational dynamic between the
new venture and other organizations in the prodagelopment process.

To attain the objectives of this work, we struetithe paper in four parts. The
first is devoted to present our theoretical backgth We draw up the spin-off
literature, network literature, the concept of agtetworking and open innovation. The
second moment is dedicated to explicit the methaichl background used in this
work. In the third part, we discuss the main ressaftthe empirical field. And in the last

part, we show the conclusions, and point out tingditions and further research.

2. THEORETICAL BACKGROUND
2.1. The process of development of academic spin-off

There are different studies dedicated to undedséand to model the process of
creation and development of academic spin-offs.eRel(1991) uses the concept and

insight from the life cycle of organizations litewee to propose a process constituted of



four steps. This author includes from a phase pgerozation phase which the
entrepreneurs write the business plan and devéiepfitst product to a phase of
maturity and decline of a large firm. Gasse (208&)lores the relationship between the
phase of spin-off and physical structures (ex: lratars and technological parks)
created to support the development process of m-afpi Ndonzuauet al (2002)
suggests four steps for the creation of a spin-off.

Autio (1997) argues that there is a myopia betwasademics and policymakers
about the development of spin-offs. First, a lgoge of spin-offs rest small firms. And
second, this development shows a non-linear behalie the technical and market
uncertainties. Vohorat al., (2004) also highlights the uncertain nature athpof the
academics spin-offs in the challenges to exploradecal academic technology. These
authors also employ the stage-gate scheme to madeél explain the spin-off
development. Their approach shows an evolutionhencbnceptual treatment of this
process (MUSTARt al., 2005), but it does not show how the entrepreneevegldp in
practice the tangible e and intangible resources.

2.2- Network innovation

The traditional literature has traditionally foedson the firm (MOORMAN,
1995; COOPER, 1994). More recently, the scholave legun to pay attention to the
relevance of inter-organization cooperation (RINEFRCH; MOORNAN, 2003),
especially with the emergence of the open innomaparadigm (CHESBROUGH,
2003). The growing clamor for network managemeidiuis to the impact of science and
technology fields and a variety of players invol(&EELS, 2002), the more complex
R&D initiatives, greater are the development castd time, shorter the product life

cycle and more limited the scientific expertise GIMAN, 2004).



Despite the interest for network management, tienmot a consensus on the
concept of network and whether it can be managedMIFERSAD; QUESTER,;
TROSHANI, 2009). A network can be broadly definesl & set of actors and the
relational ties among them (IACOBUCCI, 1996). Somesearches believe that
networks have no clear boundaries and possess mqA@RD et al., 2002). Other
scholars advocate that sub-networks could have davies (GULATI; NITIN;
AKBAR, 2001). There is another controversy on wkethetworks are intentional or
emergent (RAMPERSAD; QUESTER; TROSHANI, 2009). Tdebate on this issue
has its background on whether a network can be geahar not. Achrol and Kotler
(1999) propose a useful distinction between “nekwarganization” and “network of
organization”. The researchers use the concepetiark of organizations to address
something unmanageable (RITTER, WILKINSON; JONSTQ@R04) and the concept
of network organizations is applied to intentiomadts. Moller and Rajala (2007)
advance this last point and argue that the netwgobolorn due to the intentional action of
its participant.

In this paper, we will consider that a network aanerge as a result of the
intentional action of the entrepreneurs.

2.3. Actor - Network

The actor-network is a concept developed by Akricallon and Lattour (2002).
This concept is employed to understand how thersittave succeeded in the process of
innovation. According to these researchers, treeedifference between the innovation
process and innovation in the making. The procdsswrmvation is an attempt by
managers, economists and academics to model andgemannovation. This process

does not correspond to innovation in making:

An innovation in the making reveals a multiplicitf heterogeneous and

often confused decisions made by a large numbaetiftdrent and often



conflicting groups, decisions which one is unaldedecide a priori as to

whether they will be crucial or not. (AKRICH;CALLONLATTOUR, 2002)

The innovation in making is a process of buildiaghetwork of allies. The
innovator is an actor-network that builds a netwofkallies in order to make the
Innovation a success.

We will employ this concept to understand how acaid entrepreneurs can

create an organization to develop, produce and acialize innovation.

3. CASE STUDY

Voss et al. (2002) argue that case study methgsgtotoparticularly useful when
the research goal is to propose a new model owalmeory. This is consistent with the
research aim, i.e., proposing a new approach edévelopment of academic spin-offs.
In this study, the key variables of how entrepresalevelop an initial academic spin-
offs planning and the relationships between thesmbles will be understood.

In order to attain the objectives, the paper wasctired the field research as
follows: i-creating of research protocols and topdlsdefinition of the criteria for
definition the potential cases to be investigatedcases selecting; iv-conducting field
research; and v- model elaboration.

Voss et al. (2002) reinforce that the validityre$ults obtained from a case study
depends on the rigor of the design of researchopotd and tools. In this paper, the
protocols were developed from the literature redeaon spin-offs creation and
development, innovation networks and actor netwdHese protocols corresponded to
the key questions that guided the preparation ektjonnaires and research roadmaps
which were applied in the cases studies. In orderetord the information obtained
from the field study and from the generated docusjenformational framework was

built.



Academic spin-offs whose technologies have beghoged initially conceived
within the university and of which the founders wéne researchers who developed the
technology were chosen. Moreover, a list of tereptiél spin-offs that could be studied
was elaborated. For selecting the cases to betigated, three criteria were considered
and analyzed: business relevance, different stajebusiness development, and
different technological bases. The criteria forfafiént stages of business development
permitted to follow the whole process of developtrspin-off from the beginning.

Only one of the ten spin-offs initially listed ntée three criteria. The innovation
of this spin-off was an autonomous sensor (a rhthoavation at the time). Its market
was being formed and the supply chain was fragndentis spin-off was based in
electronics and was developed by four entreprenayssofessor, a doctoral student and
two master's students. In the case study, senutsted interviews with people who
lead the business planning process were conduttesl SPA | was accompanied for
twelve months, which allowed monitoring the bussesolution, the issues that arose
for its development, the planning processes, anotingr elements. To this end, all the
founders, i.e., 100% of human resources developnverg interviewed, and a part of
the observations was done informally in the rede&aboratory (The initial seat of the

spin-off).

4. RESULTS
4.1- Theidea birth to create an academic spin-off

The academic spin-off being analyzed was borrhe research laboratory of
Electronic Department. After four years of reseatbk entrepreneur decided to take to
the market the academic technology. First, thisepnéneur had to convince another
member of the laboratory, a co-developer of thehrietogy. Then, the two

entrepreneurs traced a strategy to convince prmfeXsto transfer the technology



through the creation of a spin-off. Initially, theofessor demonstrated some resilience.
In order to convince this professor, the two enegapurs made a presentation on
academic entrepreneurship and on the potentidleofechnology. After some weeks of

informal and formal negotiation, the professor wasvinced to become a partner of the
new venture.

We could observe that the birth of the spin-offigisted in the building of a
network. First, the entrepreneur developed argusnéat convince his partner of
research. And second, the two entrepreneurs plaarsed of strategies to convince the
leader of the laboratory, their professor. Theding of this network involved a process
of negotiation, sharing information and knowledge.

4.2. Product development

Initially, the entrepreneurs have had a complesisiien to take: which product
should they develop. The academic technology habversified purpose: multiple
possibilities of application in different contexas market. To help in this process, the
professor decided to consult an expert in technoldgnning of academic spin-offs.
This expert was an old colleague and he still teagh the same university. After some
interactions, this expert indicated another redearto help in the process of selection
of the technology application. This researcher wamaster student and his research
was about the technology planning of an academicah The expert persuaded the
student claiming that it could take the spin-ofttsnduct a field research.

This student (we will call him X) gave managerglpport to the selection
process. First, he employed a market research artfblpp techniques to structure and
evaluate the technology options. After many inteoas, the technological and market

uncertainties could not be eliminated. The entmegues reduced the universe of



possibilities to four options. Nevertheless, th&epreneurs have no convinced on the
four options.

The entrepreneurs decided to make a big bet. Thege an option even without
much evidence supporting their chaiCEhe management tools are not enough to cope

with the unforeseeable uncertainties and the caoxipleAfter consulting several
specialists, the student realized that it was imjds to accurately define the best
technological solution. And he decided to give suppto the choice of the
entrepreneurs.

The entrepreneurs needed financial resources vtelate the first prototype of
the product. The student X helped them to writeisiress plan and helped to make the
presentations for the venture capitalists. To acci®ese venture capitalists, the
entrepreneurs entered the incubator of the uniyersihich had relationships with
several private and public partners.

Parallel, the entrepreneurs began to search éofi$t clients. They appealed to
their social network to have access to two cliemtscar company and a mining
company. For each client, the entrepreneurs hdalild a set of social and business
relations. They had to explain the potential of tdehnology and demonstrate potential
problems that the technology solved. This proces®lved a complex process of
negotiation and learning. After two moths of negtitin and exploration, the mining
company commissioned the development of a product.

An internal process of the incubator selected gpi-off to receive financial
resources of an investoWith this financial resource the entrepreneursabetp

develop the product. The product concept has béeanging over the development
process. The traditional literature of new proddevelopment argues that the produt

concept must be defined and frozen at the beginoirtge process (COOPER, 1994).



The concept was being defined as the network wiag) liiilt in an unpredictable way.
New events, new information and new knowledge estgrgreating opportunities for
the product concept that had not been previousiyeroplated.

The prototypes of the product served as commuaitdbols in the network.
The physical evolution of the technology has dertrated the ability of the
entrepreneurs.

The design of production required the constructodnrelationships that the
entrepreneurs did not have before. Entrepreneticulated and built a set of social
relationships to form a small supply chain to depednd provide the components of the
product. Some partnerships were made risks dueeteeputation of the teacher

We could register again that the product develognm@ocess is also the
building of a network. To have access to tangibled antangible resources,
entrepreneurs had to build a network of actors. dlserve a similar process of

development on the production plant and the orctimemercialization of the product.

5. CONCLUSIONS

The objective of this article was to propose a aproach for the development
of academic spin-offs. The current approaches Beeprocess as a set of stages a
decision points, following the structure of a stagge process. In this article, we sought
to demonstrate that the process of creation ofraddp follows the process of building
a social network. The network’s construction haseanergent nature, finding its
impulse in intentional acts of the entrepreneutse Tietwork’s evolution follows an
unpredictable path, bringing up unpredictable evemd information, which could not

be mapped previously.



Therefore, the business opportunity is a procésoaal construction. It takes
shape as the network is formed, leading to the ldpueent of tangible and intangible
resources that the entrepreneurs could not imagitially. Both entrepreneurship and
innovation in practice may be interpreted as a ggsmf construction of a network of
allies. More than that, the development of a spinaonsists in a process of
construction and mobilization of a network of astdknowledge, people, culture, and
information that allow the tangible and intangilbdsources to be developed.
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