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Title of the thesis:

The aspects of knowledge transfer and academic entrepreneurship: the
spinoff organizations

Purpose —

In recent years, the economy system is moving towards to affirmation of the knowledge
economy. The knowledge economy is driven by entrepreneurship and, consequently, the
entrepreneurial university becomes and important catalyst for regional economic and social
development. There is an introduction of an entrepreneurial logic in academia. The need to exploit
economically the results of research, the lack of resources between the economic system and the
continuous contamination / collaborations and academic system have produced a new form of
organization: the spin-offs. In recent years, the spin-off phenomenon has become as a hot topic within
the academic and professional debate. Despite the large number of studies on the spin-off products,
the complexity of the same has left several aspects still unexplored.

The transfer of knowledge between universities and businesses, academic entrepreneurship and
commercialization of research products, are some of the various aspects that characterize the topic
under analysis.

Starting from these assumptions, this research work tries to offer a survey on the current "state of the
art" of the phenomenon and to highlight the academic aspects of academic entrepreneurship with
particular attention to the spin-off. The thesis work consists of three different scientific contributions
with the aim of highlighting different aspects of the phenomenon. In the first part of this paper we
have tried to analyze and identify the main lines of research on the spin-off and understand the main
results and theory in the scientific literature. The literaturere view aims to define the boundaries and
characteristics of the spin-off companies, highlighting its importance as a "vehicle" for the transfer
of knowledge from universities to the territory. In fact, for the selection of the literature been
identified of keywords in order to draw two research drivers: 1. the concept of spin-off Il. the
mechanisms and the results of transfer of knowledge. The objective of the first research drivers is to
give a possible solution to the interpretative phenomenon and represent the main variables that
scholars use to analyze the phenomenon. The spinoff may be considered as the main expression of
"academic entrepreneurship”. This tool comes up against major constraints such as social usefulness
(and often public) of research results and the lack of managerial skills in universities. The second
driver of research aims to understand the main mechanisms for the transfer of knowledge analyzed

by the scholar and the effects on spin-off.



The second part of this contribution, however, was dedicated to understand the various factors
and actors that influence the creation, development and management of spin-off. The spin-off
organizations are presented as a complex organization, which needs a favourable system for the
creation. Starting from these preliminary considerations, the contribution has tried to offer a systemic
vision of the relationship between university, industry and government. The second part of the chapter
aims the examination of the Italian spin-off system. In particular, starting from a database composed
of 1390 spin-off, we tried to understand how knowledge is produced within universities influence the
creation of spin-offs and their economic activities. Empirical observation has allowed highlighting
the underlying theories. At the same time has tried to identify the distinctive features of the Italian
system.

The third and final contribution in this thesis focused on the process of creation of the spin-
off with an internal perspective to university. The paper has analyzed the main contributions in the
literature on the subject of the process creation of the spin-off and highlighting the main aspects and
limitations of each model. The process has similar characteristics to the creation of a start-up. At the
same time, the input of the creation of a spin-off is unique and particularly complex. The type of
knowledge (research results) and organizational/managerial autonomy of universities (or HEIs) affect
the process of spin-off creation. Studies and reflections have led to the formulation of an integration

of the main spin-off creation processes.

The reflections and the results shown in this thesis are born from participation in important summer
schools, conferences and international conferences. In particular, part of the results were accepted
and submitted to 16th and 17th European Conference of Knowledge Management (ECKM), 10th and
11th International Forum on Knowledge Asset Dynamics (IFKAD), Workshop organization studies
(WOA). Some results of this thesis have been the subject of publication (or in the process of review)
by some international scientific journals: Modern Social Science Journal, Journal of Management
Development, Handbook on Research on Sustainable Entrepreneurship and Investment.

Design/methodology/approach — This thesis is composed of three different papers, linked to each
other by common purpose to study the phenomenon of spin-off organizations. Although the three
papers have the same object of analysis, are differ by methodology used. Specifically are different

types of papers presented: review of the literature, practical paper and academic research paper.



The first paper uses a literature review, with the main objective to highlight the main issues addressed
in the elaborate. In particular, using the SCOPUS database, are identified approximately 600 paper in
line with the research question. The review has highlighted the main areas of research, the essential
characteristics and the limits of literature. The theorical part of the study contextualises and defines
the phenomenon of spinoff. The study outlines the main theory on the theme of the spinoff
organization.

The second paper, using a methodology of qualitative-descriptive type, aims to highlight the "success
factors” in the process of creation, development and management of spin-offs. By analyzing brought
forward, it was possible to create a "map" of the main actors and factors that influence the creation,
development and management of the spinoff.

Starting from the analysis of a sample of 1383 spinoff, it has sought to highlight the "state of health™
of the Italian system of spin-offs. The relationship between knowledge produced in universities and
spinoff comes easily interpreted from the theoretical point of view is not so immediate in terms of
empirical. This part outlines interacting economic, social and political developments in Italian
context. The theoretical framing for this study integrates resource-based research and the creativity

of action theory.

The last processed that makes up the thesis analyzes the main processes of creation of spin-off. For
this reason, starting from an analysis of the literature have been identified the most accepted processes

of creation of spinoff. The result of this paper was to provide a review of existing models

Originality/value — The paper presents several aspects of originality. In the first chapter, after review
of the literature, it proceeded to provide new parameters for classification. In particular, we tried to
offer a personal definition of spin-off and understand how other scholars define the phenomenon.
The second chapter provides a systemic view on the phenomenon of spin-off. The results of the work
peddling "success factors” that influence the creation, the birth and development of spin-off.
Specifically, it seeks to provide a complete view on the spin-off in the Italian system. The work seeks
to offer the first results of a systemic reflection of the phenomenon in Italy.

The third chapter, starting from the spin-off creation models in the literature, seeks to provide a critical
view showing the main strengths and limitations. At the same time, we try to offer a personal
interpretation of the creation process of the spin-off.

Practical implications — The main objective of this thesis is to give a range of information and
reflections for the creation and growth of spin-off, both as a tool for knowledge transfer between

universities and the production system both as new entrepreneurship. Reflections both in managerial



terms of analysis of the context can provide guidance for the development of the current condition of
the spin-off. This research study provides theoretical insights and empirical evidence for scholars
investigating academic entrepreneurship. In addition, it presents policy makers and university
administrators with the key resource drivers of entrepreneurial action. It could also assist them in
establishing an appropriate role for institutions and organisations in promoting entrepreneurial
activities. With such knowledge they could provide academics with the resources required, foster
their relevant abilities and get the most out of complementary effects, while acting with against
potential trade-offs. Furthermore, the findings show that the activities of academic entrepreneurship
is manifested through the spinoff. Moreover, the presence of spinoff is positively linked to economic
development.

The results indicate that academic spinoffs are a complex phenomenon in a heterogeneous

Keywords —Spin-off, Academic Entrepreneurship, Knowledge Transfer, Knowledge Management,

University(max 5 words)

Paper type — phd thesis



Spin-offs and knowledge transfer: critical review of a literature
review

Structured Abstract

Purpose—

The spin-offs organizations, have received incrapsittention in the scientific debate, becauseondt generate
new innovations, productivity and occupancy forioegl economies, but also make a significant cbation for
a knowledge transfer from university. In modernremoic system, the knowledge became an importatdrfac
the process of creation a competitive advanceiforst There are variety of channels through whichdemic
knowledge and technology is being transferred betweniversities and industry. The spin-offs are miain
mechanisms of knowledge transfer from a parentrozgéon (University or Higher Education Institutioin
other system. Since their introduction, the orgatiin of the spin-off attracted the interest ofcdahs. In recent
years, it has created a significant amount of domtions on the subject, demonstrating the relegafahe issue
and the need for new analysis. For this reasonstoidy want to comprehensive literature reviewhef $pin-off
with particular focus on spin-off as a mechanismkabwledge transfer. We conclude that while thelyear
literature has been mainly theoretical and focumedescribing the phenomena, the latter studies feaused on
entrepreneurial and managerial effects of the effin-

Design/methodology/approach

The review of the literature (Cook et al., 1997@s and Mahmood, 2007; Abatecola et al. 201¥)bkan
made on the bulk of publications reached on Scapesglectronic search platform of journals databadVith
reference to the period between the years 200@2@ha were identified 784 scientific documents with
heterogeneous approaches, this result it has lefierd with the search of key-words coherent with and topic
of this paper. At the end, the analysis focusethercontribution given by 342 scientific documethiat were
examined with regard to methodology approach aineidof research. The collection of scientific pepeere
filtered with a reading of the abstract. After tha@ious phases creaming in order to identify sdierdocuments
coherent with the search target, are n. 132 séiedticuments considered.

Originality/value — This paper through the literature review offersugdated picture of the state of the art of the
spin-off organizations. Specifically, it contribatext the debate providing an overview of the methadd
approaches used in research articles and origiasditying of scientific contributions on this teghighlighting 2
research drivers: the concept of spin-off] . The spin-offs as a mechanisms and results of laune transfer.

Practical implications — The paper should helping practitioners to clarifg tonceptual boundaries of spin-offs
and providing a theoretical framework that coultphesearchers in framing their research efforthéarea.
Keywords — Spin-Off, Knowledge Transfer, Literature Reviews®@s, University

JEL Classification — L26, J24, M13, D21

1. Introduction

The new competitive paradigms shifted the attentinrthe strategic value of intangible factors foe t
creation, growth and survival of firms. The contesqjuires organizations to generate and developshkéis and



knowledgé. Under this pressure, the role of the traditioeabnomic/social actors has changed. In particular,
universities and research centres, been driven lgyowing demand of firms, been forced to supposirth
traditional institutional responsibilities, new rhetls of knowledge transfer and research explotatio

The knowledge management plays an important rdl@miy in private organizations (Nonaka Takeuchi,
1997; Alavi and Ledner, 2001 Grant, 1996; Wangl.e2@09; Hilsop, 2013), but also in the public seqWiig,
2002). A tool to introduce new knowledge of theremmic system by the University is the spinoff wape term
spinoff, increasingly popular in recent years, isseful vehicle for the exploitation (not only ecomic) of public
research.

The University spinoff constitute a complex phenaowe within the entrepreneurship (Dojkovic and
Souitaris, 2006) and knowledge transfer researdt.fiThese companies, which evolve from universitieough
commercialisation of intellectual property and sfem of new knowledge/technology, developed withiademic
institutions. The spin-offs are an importance seudor creation of job opportunities for academic.

Moreover, the spin-off has been widespread in rege@rs as a mechanism for creation of new
entrepreneurship on products with high level ohtedtogy. In this context, the spinoff is one wayeiploit the
results of public research, not only economic view.

The phenomenon of spin-off and transfer of knowéetligtween universities and the economic system,
which in recent years is attracting the most irgefeom the academic world. There are various aggres and
perspectives of analysis in the literature.

The Academic spin-off is a phenomenon that encosgzaerganizational entrepreneurship with the neéds
the knowledge transfer from research.

These organizations, in fact, originate from a pawgganization (usually universities or institutgfshigher
research), and are intended to enhance (econowipatiducts of research made.

Despite their importance as possible sources ofltiveaeation and job opportunities in the economy
(Steffensen, Rogers, & Speakman, 2000), researdtarsed to focus explicitly on university spinouwsly
recently.

The change of attention of universities towards we@mtialisation activities of research combined with
governmental and institutional support mechanissngreating a fertile ground for the creation ofiatives
entrepreneurial acadeniic

This growth of activity of spin-off has inspiredrecent increase of research interest on the phamométill
we lack studies, which critically review the litewee and its theoretical contributions on spin-@fif&l spin-offs as
mechanism of knowledge transfer.

Our literature review is mainly based on the papsublished in core management journals, which we
identified systematically using SCOPUS databaskis faper is structured in four parts. After thigraduction,
the second part presents the relevant theory oeculi he third section describes the methodolaggdun this
work. The work follows with principal results anddlly closes with first reflections and bibliogtap

2. Theoretical framework

The modern economic system is increasingly oriemd@dards an information-based system. This new
economic system takes the name of knowledge-basedomy. The enterprises in this system based her
production, on new knowledge and information. Téwent knowledge-based economy refers at least twioirfes
of the economy: knowledge (in quantitative and matve terms), Information and Communication Tealogies
as drivers of the economy. Consequently, entrepréleinitiatives linked to innovations and new heology

1 For further study, please see: Reina R. (2012), ftirmazione per la crescita territoriale. Analisbriehe ed esperienze
operative nel sistema delle imprese artigiane imi@é@”, Rubbettino Universita.

2 Djokovic, D., & Souitaris, V. (2008). Spinouts froacademic institutions: a literature review witlggestions for further
researchThe Journal of Technology Transfer, 33(3), 225-247

3D. Foray”Economia della conoscenza”, il Mulino, B0® Snieska, V., & DraksaitA. (2015). The role of knowledge process
outsourcing in creating national competitivenesglabal economy. Engineering Economics, 53(3).



transfer (Jordan and O’Leary 2007). The universitied HEIs are the major creators of new knowle@igere are
different types of academic knowledge output likiblcations and patens seem to be the most imgartpat to
industrial innovation (Narin et al, 1997; McMillat al., 2000; Cohen et al., 2002). Some authongeatigat firms
consider codified output, such as publications gatgnts, the most important form of accessible kedge that is
being developed by university. For transfer thisvnacademic knowledge there are different forms e.g.
collaborative and contracted research active (Kaygst al., 1996, Meyer-Krahmer and Schmoch, 1988njon
and Waelbroeck, 2003). The most innovative and mambd channel of knowledge transfer between the
relationship university-industry is the spin-offganization (Mueller, 2006). The term “spin-off’ m®t new term

in literature. Different authors have analysed phenomenon of spin-off so called or with differeme (e.qg.
spillover, spin-out, spinoff, startup from researett.).

In economic theory, innovation diffusion has ofteeen described “spillover”. This concept is borrdwe
from macro-economics, where spillovers are the rengif economic growth due to the positive feedbabley
induce in economic development (e.g. Romer 199A).micro and industrial economics, the concept of
technological spillovers was carried over by reéfeyito the public good nature of new technologkabwledge.
Accordingly, in the incentive-based approacheseaafatassical industrial economics, technologicaleprs are
considered as involuntary knowledge flows that oedihe incentive to be engaged in costly R&D. Hoavethe
negative interpretation of technological spillovdras had an impact on the assessment of collabosatn
industrial R&D.

The Universities and other Higher Education Insitius (HEIS) have come to be-regarded as key seurce
of knowledge utilizable in the pursuit of econorgiowth through commercialization and transfer obktedge
activities (Huggin and Johnston, 2009; 2015).

The University therefore, not only play a role hetcreation of knowledge, but also has a key nole i
knowledge transfer in the community and in socigith the ultimate aim to create value. This sitoatis well
known like “third mission” of University, in whiclit is possible to consider the set of activitiesotigh which
Universities and the research institutions come ditect interaction with the company, providingew form of
contribution that accompanies the others traditidirdversity’s missions like “teaching” and “reseht (source:
ANVUR website). It is important to state the hetgoeity of the third mission, which cannot be redtuto a
single dimension; but obviously, the focus of ttasearch work is the deepening of the economicoéagibn of
knowledge, as a specific part of the action progkefined. In fact, in this area, one of the mospantant
applications of technology transfer to society amarket in a coherent way is through the creatioAcddemic
Spin Offs (ASO, Klofsten and Jones-Evans 2000; Rasen et al 2006; Shane and Stuart 2002; Vohoah et
2004; Czarnitzki, Rammer and Toole 2014). Resemsiitutions are considered the center of knowleclgation
(Godin and Gingras, 2000) and are pushed to puassteategy of technology transfer in order to gateenew
sources of income. Industries rely, to an incrapdiegree, on scientific research results (Godif619

R&D and industrial policy assume that universitghistry links are the fuel of knowledge-based
economies (Dasgupta and Stoneman, 1987). Univessitie supposed to serve a “third mission” in doumting to
economic development (e.g. Lee 1996, Meyer-Krahamed Schmoch 1998, Etzkowitz 2002, Agrawal and
Henderson 2002, Schartinger et al. 2002, D’estePatdl 2007).

In recent years, the transfer of knowledge from uhéversity and other Higher Education Institutions
(HEIs) to firms has been the focus of academic webBhe main mechanisms for the transfer of knogded
(Bercovitz, J., & Feldman, M., 2006) from univeiesit or HEIs to the market are: Patents and spm%éiveral
authors agree with defining the spin-off represent®ew mode of economic exploitation (and not omwlfythe
search results, which consists of a technologysfeanprocess and \ or knowledge to the creatiomef
businesses promoted by the community scientificq@tuga, Chiesa, 1996; Arrighetti, Vivarelli, 1998ndholm,
1997).

So, this particular type of firms, combines twofeliént forms of knowledge: research (economically
valuable) and entrepreneurship, with different abteristics such as risk propensity, work by oljest and
economic evaluation of advantages. The presencihasie different forms of "knowledge" characterizks



spinoff as particularly complex organizations. Fraine organizational point of view, according to theo-
Schumpeterian approach (Carlosson and Eliassor; FF8eman, 1995; Van Oort and Lambooy 2014) tkere
the problem to create new learning processes thaetfsom the competence and experience of a sipgtmle,
represented in the academic spirfifs case through the expertise of an academiarelser.

The diffusion and new attention to the phenomenbspin-off has come in recent years to focus the
attention of many scholars and researchers, satthppears possible to divide the analysis ofliteeature in two
main areas of analysis. In the first, the focusmdlysis are the individual characteristics of ¢énérepreneur and
the behavioral variables of the same (skills, kiawv, latent capabilities, etc ...). The second areanalysis,
instead takes as reference the organization anegnyieonment identified in the dynamics of the igttial context
and the policy actions, implemented by local gowsgnt.

Strong emphasis is also being given in the litegata the phenomenon of academic spin off. Theystud
of this phenomenon is characterized by all the mairoblems of the spinoff entrepreneurial.
In particular, the academic spin-off, is a very gbem phenomenon as it combines the transfer of lenge
produced by the research on the characteristient&preneurship. This complexity can be founditerdture
from the point of view of terminology and definitial. There is, in fact, in the literature a numbérterms
indicating the phenomenon, such as: a spin-off fregearch, spin-out, start-up academic, acadenmnofég etc

The studies on knowledge transfer are numerougtandare all generally focused on organizations and
especially on private enterprise. The copious mrebean KM and KT, in fact, considered as main refice the
private sector and extends rarely in the public.

The management and transfer of knowledge playsmoritant role in this economic system for firms
(Nonaka and Takeuchi 1997; Alavi and Ledner 200tan® 1996; Wang et al. 2009; Hilsop 2013) or
administration public (Wiig 2002). The studies arolwledge management are numerous and they areradraly
focused on organizations and especially enterppigeate. The Universities and other Higher Educatio
Institutions (HEIS) have come to be regarded asdayces of knowledge utilizable in the pursuittebnomic
growth, with commercialization and knowledge transdctivities in Attaining blackberries importaale within
universities (Huggin and Johnston, 2009). The usitietherefore, not only have to play a role ie ttreation of
knowledge but also play a role to the transferraddedge in the territory and in society with tHeérmoate aim of
create value. One of the most obvious applicatafrtechnology transfer to society and the markéhisugh the
creation of spin-offs (ASO, see Klofsten and JoBeans 2000; Klofsten et al 1999; Rasmussen et@;2Bhane
and Stuart 2002; Vohora et al 2004). The objeativihis paper is to understand how the universitie®ugh the
transfer of knowledge in ASO, responding communigds.

The knowledge transfer can be defined as a prabessgh which one unit (e.g. group, department, or
division) in affected be the experience of andthémother definition of KT can be defined as utitig
knowledge, technology and scientific achievememtse from university to accomplish knowledge flomda
knowledge application, and therefore to realizeketvalue of knowledge

There are different level of knowledge transfemgiy and Anderson (1989) defined the KT at the
individual level as “how knowledge acquired in ogituation applies (or fails to apply) to anotheflthough
knowledge transfer in organizations involves transtt the individual level, the problem of knowledgansfer in
organizations transcends the individual level tdude transfer at higher levels of analysis, sustthe@ group,
product line, department, or division. Knowledgansfer in organizations manifests itself througaragies in the
knowledge or performance of the recipient unitsledtel of inter organization the transfer of knodde are often
laborious, time consuming and fraught with diffigill extant conceptions treat them essentially asme

4 Ramaciotti L. (2006), “Valorizzazione della riceregroduzione industriale: Concetti ed esperienzéaiira Ramaciotti (a
cura di) Universita Nuova Industria e Sviluppo Uecd8anca Etruria Studi e ricerche, Arezzo.

5 Argote, L., & Ingram, P. (2000). Knowledge transfA basis for competitive advantage in firms. Qrigational behavior
and human decision processes, 82(1), 150-169.



consuming and fraught with difficulty, extant coptiens treat them essentially as a costless andritseous
exploit. When at all acknowledged, difficulty is @momaly in the way transfers are modelled rathan ta
characteristic feature of the transfer it&elf

A very interesting research field on the theme ofoWledge transfer, taking into consideration the
strategic alliances between firms. In accordingMowery D.C., et al. (1996), understood as the feansf
knowledge between enterprises as the technologygehthhat occurs between two allied enterprises.

There are many research conducted on the relatphgtween KT and public universities. Among the
empirical studies made within the university, sklobke cited those as: the relationship between Regioce
Management Systems (PMSS) and Knowledge in Itapablic universities (Esposito et al., 2013); the
measurement of intellectual capital within the Sglarpublic universities (Ramirez et al., 2007); thechanisms
of knowledge transfer between universities andrmssies in the UK. (D'Este and Patel, 2007).

3. Methodology

The aim of this work is to describing the findingfsa literature review that assessing the interesiie
topic, in particular on the concept, the knowlettg@sfer mechanisms and the employed research agms and
methods methodology. For this reason, this worlethasn a literature review. The main reference fiar data
collection is Scopus, the largest abstract andiamitadatabases of research literature (Surulinathil., 2009).
This database chosen because is multidisciplinadysapported by different publishers, giving acdgsshis way
to a broad variety of academic journals and putibos.

As mentioned above, there are different termsHerghenomendnThe use of three terms for research
strings "spin-off*", "spinoff*" and "spin off*" bythis way we collect all the documents on this tppibatever is
the way in which this concept is written. Indedwt &sterisk stands for finding all combinationsieford or word
fragment.

Several authors date back after 1999 the arisindy@fohenomendnFor this reason, papers published
from 2000 are considered and the research hagstoicted the literature review to publicationsyoinl English.

By the consultation of the database appeared np@pérs, which contained in the title, in the adustr
keywords or in the text of our search terms.

We limit the number of publications to those rethte the topic of knowledge transfer and, in a dera
way, of knowledge management. For this reasonsitoeen added the query command "and knowledgefdrans

In order to render the analysis even more congistéh the research question, the papers selebizd t
had some specific keywords that identify the follogv key areas: learning and universities, knowledge
technology transfer, Entrepreneurship and businezdels. We have reduced this way the number ohsfiee
documents to 342.

Pre abstract Post abstract
analysis % analysis %
Technology transfer 33| 9,65% 17| 12,98%
Academic Entrepreneurship 27| 7,89% 12| 9,16%

6 Szulanski, G. (2000). The process of knowledgaesfiexr: A diachronic analysis of stickiness. Orgatianal behavior and
human decision processes, 82(1), 9-27.

7 Pirnay, F., & Surlemont, B. (2003). Toward a tygplaf university spin-offsSmall Business Economics, 21(4), 355-369.

8 Glbeli, M. H., & Doloreux, D. (2005). An empiricattudy of university spin-off development. Europedsurnal of
Innovation Management, 8(3), 269-282.



University Spin-offs 26| 7,60% 7| 5,34%
Innovation 24| 7,02% 5| 3,82%
Spin-offs 21| 6,14% 4| 3,05%
Education 20| 5,85% 8| 6,11%
Entrepreneurship 16| 4,68% 8| 6,11%
Academic Spin-offs 12| 3,51% 8| 6,11%
Industry 10| 2,92% 7| 5,34%
Knowledge Management 10| 2,92% 6| 4,58%
Societies and institutions 10| 2,92% 6| 4,58%
Entrepreneurship education 9| 2,63% 5| 3,82%
Knowledge transfer 8| 2,34% 4| 3,05%
Spin-off 8| 2,34% 5| 3,82%
Spin off 8| 2,34% 2| 153%
University 8| 2,34% 2| 153%
University Spin-off 8| 2,34% 2| 153%
Entrepreneurial orientation 6| 1,75% 2| 153%
Research 6| 1,75% 3| 2,29%
Academic Spin-off 5| 1,46% 2| 1,53%
Commercialization 5| 1,46% 3| 2,29%
Knowledge Based System 5| 1,46% 1| 0,76%
Human Capital 4] 1,17% 2| 1,53%
Industrial management 4] 1,17% 0| 0,00%
International Entrepreneurship 4] 1,17% 0| 0,00%
Performance 4| 1,17% 2| 153%
Economic and social effects 4| 1,17% 0| 0,00%
Economic development 4] 1,17% 1| 0,76%
Ecosystems 4] 1,17% 0| 0,00%




Empirical Analysis 4] 1,17% 1| 0,76%
Entrepreneurial university 4] 1,17% 1| 0,76%
Information management 3| 0,88% 0| 0,00%
Knowledge 3| 0,88% 1| 0,76%
Research and development 3| 0,88% 1| 0,76%
Spin-off companies 3| 0,88% 1| 0,76%
Technology transfer offices 3| 0,88% 1| 0,76%
University spinoffs 3| 0,88% 1| 0,76%
University Technology transfer 3| 0,88% 0| 0,00%
TOTALE 342|100,00% 131|100,00%)

Table 1 — keywords selected — own elaboration

Through the abstract analysis, has been possilsiel¢éat n. 132 academic documents coherent wighrésearch.
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Figure 1. - Objectives and methodology

Are shown below the main results relating to tHected documents




—&— pre abstract analysis
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Graph. 1 — Distribution of document through timee(pbstract analysis)ewn elaboration

From the above graphic it is possible to understapddistribution of papers through time. The asisly
of the data shows that the interest for scholass ihereased over time. Especially since 2007, & baen a
considerable increase in contributions. Form aB0aR the attention of scholar has grown considgrabl

The second graphic below represents the type dyzethdocument

Type of documents

H Article

M Article in press

m Conference paper
Book chapter

H Review

M Editorial

Graph. 2 -Document Typdpre abstract analysis)own elaboration



This composition show the scientific document ia pbstract analysis. It is visible that the maameint
of this selection is scientific article (46%). Tlsecond element is the article in press (19%); fahg the
conference paper (16%) and Book chapter (10%)eve{¥%), and Editorial (2%). the graph shows thatmain
tool for the dissemination of results of researahtite subject are the article. Including articleghe press over
50% of the scientific documents considered aréénform of scientific articles

Selected journals

Graph. 3 — Selected journals (pre abstract anakysisvn elaboration

Another preliminary result that is possible to gsed is the selected journals, In the above graphic
representation it is possible to understand thenpls in which are published the contributions. Emalysis
shows that most of the contributions (No. 82) awettie Journal of Technology Transfer. Then there ar
Technovation (No. 54), Research Policy (No. 42)ermational Journal of Technology Management Stiflio.

35). Management Decision (No. 29), TechnologicaleBting and Social Change with International Jouafa
Knowledge Management Studies (No. 22), Europeanag@ment Journals (No. 12), Journal of Intellectual
Capital (No. 11) and International Journal of Inatten Management with No. 10 contributions. Onlgenthree
journals with No. 3 contribution and No. 2 conttion. Only one journal No. 1 contribution.
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The above chart highlights the contribution of doeintries in the academic debate. The data shaats th
the largest contributions coming from the Unitedi¢gdom (55) and United States (4Epllowed by Germany and
Italy (26), China (18) and Spain (17).

Once described the types and tbe of publication of contribution on spin-offs, theopess of analysis
has proceeded with the exam of the abstracts, dosweening based on the coherence with the athisopaper.
The search by keyword, although respecting ther@it of completeness, in the same time, has teddantage
of being too general.

All the abstract of the found articles were objefch first reading, so to judge the respect ofu@hee and quality
parameters using the approach "fit for purpose“a@Bet al., 2003), that considers the process a$icevand the
nature of all available evidence.

In the second phase, we have collected the artiddesned relevant to the investigation, and they are
analyzed in detail the content. In order to sethet paper more coherent with the objective of netgahave
imposed some parameters. The first parameter indposes to identify the "Subject Area" referencewis
decided to select the subject area "Business, Manmagt and Accounting”, as the area looks more stargiwith
the purposes of research.Then, it has been cregmtecal database on an Excel worksheet that haweall
selecting and incorporating the various titleshaf articles examined and theories contained in them

From the analysis of the 342 abstracts, only 13@udeent were selected, focused on concept and
knowledge transfer mechanisms of spin-offs.

Analyzing the selected papers has been possithligihtight the results described in the followingtsen.

Post abstract analysis
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Graph. 4 — Distribution of document through timegjpabstract analysis) — own elaboration
The Graph. 4 shows the distribution through timeselected papers. Since 2004 (the year of puldicaif the
first selected paper), it is evident the growingiast of scholars on the subject. The number pérsagrows over
time by touching the peak in 2016.

Further preliminary result is to understand theetgp scientific document.
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Type of documents

H Article

M Article in press

m Conference paper
Book chapter

H Review

M Editorial

Graph. 5 — Type of document (post abstract andlysig/n elaboration
The graphic 5 emphasizes the types of scientifaudents usedlhe majority of the analyzed docume(it8%)

are scientific article. The percentage rises cansig also the “Article in Press” (11%ther forms of scientific
publication(Review, Conference Paper e Book Chaptepresent th&6%.
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Graph. 6 — Selected Journals (post abstract asglysivn elaboration

The above graphic highlights the journals in whichre are the selected papers. In total, the jtaiare
consulted 17.

In Appendix 2 we provide the main parametric infatimn about the top 5 selected Journals.
Understanding the geographical distribution ofggtapers under analysis it is interesting.
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Figure 2.b -Geographical distribution Europe Country (post abstract analysisyw elaboration
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From the above figure, it is evident that the meamtribution coming from the United Kingdom (16
documents) and the United States (5 documents).tfAihg country is Germany with a contribution of Nb2
documents like Italy. Follow we have China (Noa@y Spain (No. 7).

After these scremature and preliminary valuatiorg @ategorised the scientific documents in two gsoup
"primary" and "secondary" spinout literature. Italing to Djokovic and Souitaris, the primary sgiriterature
included 73 papers, which deliberately and soleimea to study the spinoff phenomenon conceptuatly o
empirically. Instead, the 59 papers in the seconliterature did not exclusively focus on spinouts.

A very interesting preliminary result is the mosed scholars’ method. We have divided the liteeatarised in
qualitative or quantitative method. In accordingSiverman (2006) the quantitative method encodedules
derived from the statistics. These rules cover howgelect cases and how to analyze the data cadledthe
gualitative method include a wide range of techagthat fall outside the quantitative method (Mi@99)
Moreover, from the review of the literature reatizdifferent methods used to analyse the phenomenon

In particular, the qualitative method is more ugh quantitative method to analyse the spinofanization. The
scholars' prevailing method is case study or meltiase study TheAppendix 1 show these results.

4. The results of the review

4.1 The concept of spin-off

What is a $pinoff”? This is the first question that this review ibdétature proves to answer.

First observation shows that the spinoff is a caxghenomenon, analyzed from different perspectives
of research and identified from the literature wdtifferent terminology. Some terms that we haventbin the
literature are: spillover, spin-out, start-up froesearch, academic start-up, ASOs, etc...

The first result emerges from the analysis of tier@menon that there is a presence of several
perspectives of research. The preliminary constaberas the prospects of analysis increased andgdhéhrough
time.

For example, the first term and definition that vied in literature (in chronological order) is
“technological spillover”. By this term, the schidéin economic theory define an important sourca obuntry’s
economic growth (Romer, 1993). In according to Rosn¢heory, the technological spillover is a facioir
endogenous growth. By Lucas’s model (1988), thd@uhotes that people with human capital migratenfr
places where it is abundant to place where it &c&; is as powerful a piece of country growth. Thely of
Romer continues with the affirmation that in a coynwith main mechanism of technology transfer and
institutional arrangements for encouraging the potidn and use of new knowledge we have a majordtiaf
growth. Other terms that we found by this literatueview are: University spin-off and Academic gffn

The authors most often use the terms as synonyomse &uthors (Bigliardi, et al. 20013; Ricardo et al
2015) definethe academic spinoffs as a very special start-up companies that founded by an academic inventor
with the aimto exploit the results of academic research.

Concerning the definitions of spin-offs used in thaper analyzed has been possible to create a
classification. In literature there are differeatiables used to give a classification of spirt‘offor this reason, it
have been taken in considerations two dimensions.

9 please see the appendix 1 above
10 For example please see Smilor R. W., et al. (198B)¢ch defines only the spin-off entrepreneuriatiatives that a) the
founder is a member of the academic community erattademic staff or a student; b) it is based erutte of an idea on a
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The first dimension is the value of human roleatcording to Antonelli, G. (2004), we hypothesitieslt
the role occupied within the university (Universigudents, researchers, Phd or phd student, tedhstaff or
professors) influence the characteristics of tha-sff. This dimension is divided in two sub-dimémns Faculty
members (professor, research, phd and studenthigthlevel of education) and administration staffstudent
with degree. The second dimension of analysisasettploitation of academic research results. Thmedsion is
divided in two sub-dimension: explicit and tacitokviedge. In particular, in according to Nonaka drakeuchi
(1995) the explicit knowledge is that form of knedge that can be expressed in a natural or symlamigriage
and transferred in verbal and written communicatipany social context. The explicit knowledyalistinguishes
of the articulation characteristics and communilitgbi The tacit knowledge is highly personal andrchdo
formalize, making it difficult to communicate or share with others. In others word the tacit knalgk? (or
implicit), is a non-codified knowledge, not contathin books or manuals, difficult to transfer ire tbhort term

This latter dimension, can be interpreted in a devsense as exploitation of research or exploitatf academic
research results.

technological project developed in the univerdiyrther classification is given by Chiesa V. & Pioga A.(2000), that define
the new spin-off companies

11 For futher information, se&ficari, S. (2011). Conoscenza e impreSaergie Italian Journal of Management, (76), 43-66,
and Fontes, M. (2005). The process of transformatifcscientific and technological knowledge int@eomic value conducted
by biotechnology spin-offslechnovation, 25(4), 339-347.

12 Nonaka, I., & Takeuchi, H. (1995). The knowledgeation company: How Japanese companies createytiemits of
innovation.
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VALUE OF HUMAN ROLE

ACADEMIC PERSONNEL

ADMINISTRATION STAFF

EXPLOITATION OF ACADEMIC RESEARCH RESULTS

- Hindle and Yencken. (2004);

- Sulej and Bower (2006)

- Englis, et al. {2007);

- DBekkers, et al. (2008);

- Krabel, (2009);

- Morales-Gualdron, et al. (2009)
- Cosh, et al. (2010);

- Landry, etal (2010);

Malecki, (2009);

Chan, et al (2010);

Zhao, et al. (20107;
Ahrweiler, et al. (2011);
Bathelt, et al. (2011)
Mevers, et al. (2011);
Wennberg, et al. (2011);
Dahl and Sorenson (2012)

54 - Miller, et al. (2011); Biemnali, and Aspelund (2012);
@) - Van Geemhuizen and Soetanto Yagiie-Perales, and March-Chorda,
a (2012): (2013):
- - Pazos, etal (2012); Terra, et al. (2013);
E - Van Der Sijde, et al. (2013); Swamidass, (2013);
[®)] - De Cleyn, etal (2013); Bolzani, et al (2014);
5 - Schleinkofer and Schume (2013) De La O Barroso-Gonzalez, et al
: - Clausen and Rasmussen (2013) (2014);
h - Visitin and Pittino (2014); De Cleyn, etal (2014);
[ - Stephan (2014); Peterkovi, and Wozniakova, (2015);
ﬂ - Rizzo (2013); Parath et al. (2015);
& - Aaboen, etal (2015) Martin and Plonski (2015);
I - Huyghe and Knockaert (2015); Savva and Taneri (20135);
- Hayter (2015); Micozzi, et al (2015);
- Pucci (2015); Jelfs, (20186);
- Segui-Mas, et al. (2016); Meoli and Vismara (2018);
- Arenas and Gonzalez (2016); Boh, et al. (2016);
- Hannibal (20186); Evers, et al. (2016);
- Martens, et al. (2016);
- Vogel and Jochemich (20186);
- Martens et al. (2016);
- Todorovic, et al. (2011); Uzunca, (2011);
g - Deste, et al. {2012); Pickemnel, et al. {2011);
a) - Karnani (2013) Fikirkoca and Saritas (2012);
m - Fich, et al (2014); Caiazza and Volpe (2014);
g - Fryges, etal (2014) Guerrero and Urbano (2014);
= - Scholten, et al. {2015); Clarysse, et al (2014);
o - Festel (2015); Lautenschlager (2015);
E - Vinig and LIps (2015); Rasmussen and Wright (2015);
- Conceigio, et al. (2018) Franco-Leal et al. (2016);
& Buenstorf (2016)
]
|
H

Table. 2 — Classification of terms — own elabomatio

The table has tried to offer a classification of thefinitions to the phenomenon that the some asitho
(directly or indirectly) have used.
The exploitation of explicit knowledge there apmearcommon element in most of the definition ohspif and
the academic personnel involvement.
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Only a few authors (e.g. Todorovic, et al., 201inivg and Lips, 2015) consider a spin-off as a fieny
where at least professor shares his tacit knowledtfe other actors. The Table show that the humapital
created in the university is the key to the perfange of university technology transfer (Hsu, et 2015). There
are elements in common between the definitions. gpiaoff is a new firm created to transfer the @rad
knowledge in economic system.

The analysis of literature has demonstrated intiegeslimensions of spinoff. In particular, the dimsen
of internationalization, entrepreneurship skillgimnal innovation system and intellectual capitdde theories and
the results found in papers can be traced to twio ar@as of analysis.

The first area of research focuses on the anadfsise characteristics and motivations that driesearchers to
start a spin-off. The second area of analysis fegtise relationships that develop between the tsityeand local
business system.

In the first area of research, include, in paracuKrabel & Muller (2009) that have consideredhaspin-
off a firm founded by academic scientists for thepleitation of research results. These authorsngryto
understand what are the factors that influenceddwmsion of academic scientists to start a businssanalysis
the personal views of scientists on the benefisg@ated with commercialization activities is th@repreneurial
potential and the commitment of the state shownetdc scientists in enterprise creation. The caichs of this
study are that work experience in the private sedt@s not seem to be important indicating thatkinewledge
gained with private firms is more stimulative tdrepreneurial activity.

Several studies have also set the purpose of ttgirgplain the phenomenon of spin-off using thalest of -
measurement of entrepreneurial skills. In the stoidYodorovic, et al. (2011), is used the scale REfU. The
ENTRE-U scale to measure the entrepreneurial @iiomt of university departments. The results of shedy
shows that ENTRE-U successfully predicts commerzitibn outcomes from computer sciences, healénseis,
and engineering departments.

The concept of entrepreneurship is often used énliterature on subject. In fact, the study of thard
mission" has shown the great heterogeneity in terhisvolvement in academic entrepreneurship. Heygh et
al. (2013), demonstrated how organizational cultanel climate affect El in academia, thereby adgptm
institution perspective. This study has relevantlications. First, for policy makers, who base @nsity funding
upon evaluation criteria including a mix of reséarteaching and entrepreneurial activities (Etzkovet al.
2000), it may be useful to understand how the usities they finance could enhance their commereitibn
output. Second, for university management, thi®assh shows that it is beneficial to incorporatadaenic
entrepreneurship in the university. On theme ofivation, Morales-Gualdron, et al. (2008), propaseodel to
analyse entrepreneurial motivation that comprises major dimensions: personal, Relating to business
opportunity, to scientific knowledge, to the avhildy of resources to create a new firm, to thgaoization of
origin, and to the social environment. The resofthis study show that the dimension entreprea¢agportunity
is not part of the entrepreneurial motivation. Thetivations related to scientific knowledge are ampnt in the
decision to create an academic spin-off.

The understanding of this aspect of the phenomemakes it possible to make the best decisions toeafaie,
support and increase the knowledge transfer ben&fiecisely knowledge is the main resource todresterred to
firms in knowledge economy. Landry, et al. (201fXppose by their paper of explore the six broaggates of
knowledge transfer activities undertaken by academilrhe six categories are: creation and diffusidn
knowledge through publications, transmission of wiealge through teaching, informal knowledge transfe
patenting, spin-off formation and consulting adtes. The results of this study suggest that tlaeeecomplex
interactions among multiple forms of mutually reirding knowledge transfer activities that lead toemhanced
performance in the knowledge transfer of academics.

Interesting are the studies carried out by SantwfiBues, et. Al. (2015), that propose a modebfualyze the

relationship between leadership, intellectual @gituman, structural, and relational), and theintabution to
economic renewal. Universities and HEIs are noipasfented organizations, but with a high valueknbwledge
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asset. Therefore, these organizations have beeeddo enter into a competitive system. Leaderdhigelopment
therefore can be a lever for economic exploitatidrresearch. From the results of this model emethas
leadership has an important influence on structcagital, relational and human capital. In gendtag assumed
that scientific knowledge can play an essentiag iinlinnovation and economic developmi&néllong the same
lines are the results presented by Pickernell,le{2911) that proposed to investigate the phenameof

entrepreneurship among graduate e non-graduasechrding to Rae, et al. (2010), entrepreneuriatigates are
considered to be essential in terms of future nati@conomic success and universities and highecagidn

(HEIs). There is also a need, to investigate thtemqi@l beneficial outcomes of graduate entrepresigép. A major

output posited from increased numbers of graduateegreneurs and entrepreneurship is business lgroyas

and Armington, 2004).

The ISBA Review (2004) reported that entreprendprelucation is now embedded in regional and nation
policy as an important factor contributing to thewth of entrepreneurial activity and enterprisBsere is also a
possible, though unclear link between graduateepréneurship and intellectual property. Kitching &ackburn
(1998) noted that entrepreneurs recognised the riaopee of their intellectual property to their eptise’s
opportunity for survival and prosperity. The resubf this study demonstrate that, as well as gitadua
entrepreneurs focusing on specific (knowledge sitenservices) industries, and to be non-male ntgjowned,
they are also more likely to be younger and haweendirms, potentially implying that enterprise edtion could
assist in the process of producing a greater nurobeew start-ups through basic awareness-raisbrgduate
entrepreneurs are also more likely (than non-gredemtrepreneurs) to have gained prior experience i
multinational enterprise and less likely to havangd prior experience through business ownership.

From the paper selection emerged the study of Dafsiglis, (2007), that focuses on the pre-starprgeess.
The global start-ups are ventures that pursue oppities around the globe from the moment the assiridea is
first discovered (Oviatt and McDougall, 1995; Doguimhos, 2002; Wakkee, 2004). The founders of dletazat-
ups use their network to develop a knowledge basimgl the pre-venture phase to accommodate thegaihgn
knowledge needs during the different phase of tdw-ap process. The knowledge-needs change dtivinglobal
start-up process.

The literature agrees that scientific skills of theademic staff (in the strict or broad sense) shde
combined with entrepreneurial skills often exterioathe universitif.

In this area of research, a large number of papéyagside the phenomenon of spinoff to academic
entrepreneurship. The spinoff under the academiegreneurship profile has a dual role. Under tret fole the
spinoff is a synonymous with academic entreprerepréSoetanto and Jack, 2016; Hayter, et al. 20&8eira
and Coimbra, 2014). In other hand the spinoff issidered the main effect of academic entreprengu(Su and
Sohn, 2015; De Cleyn, et al, 2014; Fich, et al.£40The main conclusion of this second role is str®ng
relationship between academic knowledge and emnepirial skills. The empirical evidence of thisgmarctive is
contained in the study of Franco-Leal, et al. (90Ithis study by analysing a sample of Spanishapifirms
(and not spinoff firms) analyses the competitiveaadage in international markets. The academic-sfisnoften
penetrate international market through their intiweaproducts and technology. The interesting teseinerged
from this study demonstrate the importance of tlection and identification of soft skills duringepstart-up
phase.

In particular, the spin-off is a container for ttypes of knowledge: academic knowledge and Entreqnéal
skills. The authors state that the role of non-aasids was crucial for supporting the internatiaretion of the
spin-offs. With regard to the percentage of nordacaics in founding team, the authors found thait tingpact

13 Fritsch, M. and V. SlavtcheWniversities and Innovation in Space. Industry and Innovation, 2007. 14(2): p. 201-218.
1 Walter, A., Auer, M., & Ritter, T. (2006). The imgtaof network capabilities and entrepreneurial m@agion on university
spin-off performancelournal of business venturing, 21(4), 541-567.

21



was more relevant to the performance goals thainrtovativeness. Another relevant aspect the presefa
difference competence and knowledge (academic aimepeeneurial), can cause conflict inside the fiRmom the
study of Dianez-Gonzalez and Camelo-Ordaz, onSahish academic spin-offs, results show that tksemce
of non-academic managers within management tearaskisy factor in the academic spin-offs’ exhibisoof
higher level of entrepreneurial orientation and,tbe other hand, that conflict fully mediates tledationship
between management teams’ age heterogeneity amdpmmeurial orientation. The size of non-academic
networks contributed significantly not only to therformance goals but also to innovation. Othehaust have
tried to analyse the USOs’ growth strategies. Irtipaar, Andersson and Berggren (2016) have fodubeir
efforts on the business model adopted in spinafépizations in international and local context. Bhely shows
that research entrepreneurs’ventures start asdgbobals, but that these firms do not continue tagrin the same
line of research is the study of Rodriguez-Gulesal. (2016). The small size of USOs, are an itgmrelement
in the study of spinoff's business model.

The entrepreneurial orientantion is an importaratsgic asset and an important organisational resou
About an empirical study of Su and Sohn (2015) wshiwat there are three dimensions of EO: Innovatigés
(EN), Proactiveness (PR) and risk-taking (RT)

In the second area of research, which studieselaéanship between universities and firms, andeit@nomic
system. The transfer of knowledge into the econdhrpugh the spin-off creates an impact on the local
economy®. The spin-off, at the same time, become the pafimbnnection and dialogue between universities and
local economyt®. In terms of relationships with other firms lingeAhrweiler, et al. (2011). The links between
University and Industry are very important to gextervalue for economic system. The spread of theafpand
enhancement of academic knowledge generates ness typmarket, for example the innovation network. A
Castells (1994) showed in his analysis of techredopf the world: attachment to academia does rad le
automatically to a high innovation performance. tdoer, the causal relationship may not be the olsvime.
There is a tendency for university spin-offs toldeking in business skills and commercial capaeditMeyer
2003; Shrader and Siegel 2007). These firms seemetdess profit-oriented and less engaged with trow
strategies than firms without university affiliati@re. Since innovation networks consist of martgdogeneous
actors following diverse rule sets located in gédaparameter space of environmental conditionsetisea need to
capture the non-linear dynamics in a model anckpeement with it.

The results of Ahrweiler, et al. (2011), show tia@lving co-operating universities raises the knogéednd
competence levels of the whole population of actorsreases the variety of knowledge among thesfirand
increases innovation diffusion in terms of quanéitd speed. Furthermore, firms interacting withvarsities are
more attractive for other firms. The results shdwe important and positive impact that universitgttistry
linkages exert on the overall industry and knowkeddynamics. In particular the spin-off effect on
entrepreneurship deservers much more emphasi® idasign of policy instruments: in any universityrf, co-
operation new business opportunities might be tetecSeveral studies focus on environmental vagiabhe
geographical environments for entrepreneurshipstakee Malecki, (2009). Through his study aimsridarstand
the role of the geographical environment on en@epurship. Besides the Italy country, scholars idensghe
Sweden a special case. The spin-off phenomenoraffiscts China and Brazil (Salomao and Ary Plon2Kil4;
Do Santos and TOrkomian, 2014), United Kingdom (ogre, et al., 2015), Germany (Sinell, et. Al., 8D1
Russia (Klimova and Malyzhenkov (2014). With regéodtaly, several studies have focus on spec#igianal
context as Emilia-Romagna (Rizzo, 2015).

The environment consists of a quantitative pariciwiinclude the number of people and the existiatyork
on the local system. A qualitative part includes thformal links that people maintain in their kveEven the

15 Dahlstrand, A. L. (1997). Growth and inventivenigstechnology-based spin-off firmBesearch policy, 26(3), 331-344.
16 Porter, M. E. (2000). Location, competition, armbreomic development: Local clusters in a globalnecoy. Economic
development quarterly, 14(1), 15-34.
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cultural and social influences (difficult to meas)jrremain central to the new entrepreneurshipitrgiprocess.
Interesting are the empirical studies carried gutChlcagnini and Favaretto (2015), that analyzekih@wledge
transfer indicators.

The element that emerges, directly or indirectly,ail the analysed papers is the need to combiee th
university's skills (tacit or no-tacit knowledg®)ith entrepreneurial skillg.

The reputation of the university is presented &&yelement in increasing the profitability of tepin-off.
Consequently, results are expected to be transtbinte marketable products via licensing technadegir firm
founding to exploit the inventions (Etzkowitz, 200@ansfield and Lee, 1996). The Regional differenae
innovation have spurred the development of the ephof the Regional Innovation System as a specific
application of the original innovation system cqpicelhe Regional Innovation System (RIS) approachoke,
1992,2001) developed from the empirical observatitat innovation is not equally distributed in spédout rather
a regionally bounded phenomenon. The studies onf&l8ave not embraced social network analysisrigctes
as a valuable analytical and empirical tool. A gtsdnilar to the previous one is to Chan A., et(aD09) that
focuses on knowledge transfer in Science Park Fifithe Science parks is not a recent phenomenonfifge
science-based park was founded in the Standfonastridl Park in the 1951.

A Science Park is an organisation managed by specialised professionals, whose main aim is to increase the
wealth of its community by promoting the culture of innovation and the competitiveness of its associated
businesses and knowledge-based ingtitutions. To enable these goals to be met, a Science Park stimulates and
manages the flow of knowledge and technology amongst universities, R&D ingtitutions, companies and markets; it
facilitates the creation and growth of innovation-based companies through incubation and spin-off processes; and
provides other value-added services together with high quality space and facilities'®

The science parks are considered as importantrdriferegional economic development that facilitgtthe
entry of new firms in the economy system. The ergeaof knowledge in science parks is presentedfiasveof
knowledge.

At last, several studies have analyses what faatag support the growth and development of spinoffs
Soetanto and Jack, have focused on understandimgt &low incubation support and innovation strategn
determine the performance of academic spin-offSngys sample of spinoffs from the United Kingdorhe t
Netherlands and Norway. The empirical results ¢ #tudy demonstrate that several consideratiohs. first
result is that the spinoff need a strategy for medbgy exploitation (2) incubation support in therrh of
networking and entrepreneurial support has a peskiffect on the performance of spin-offs; (3) reaking
support moderates the relationship between an #afm strategy and spin-off performance while
entrepreneurial support moderates the relationshtgreen a market growth strategy and spin-off perémce.
There is a trade-off between the scientific promitgt and engagement with industry (Pucci, 2016ptiBthe
research area consider the spinoff as a main ajetiange (in terms of entrepreneurship culturetantnology)
inside the economic system.

Some papers analyzed, are both areas of resetirghs Inot possible to classify some articles sifienFor
example, Fernandez-Alles, et al. (2014), showsatipects of both research areas. The authors, thepfam the
resource-based view, path dependence theory, andtélye-based model, and inspired by Vohora gtRals
Policy 33(1):147-175, 2004), have tried to identhg resources and competences critical for AS@Ildpment.
Another aspect brought forward in the research thasanalysis of the actors from the academic antkeha
contexts needed critical for ASO development. Tiaelysconducted on 555 ASOs created in Spain dys@rgpd
2003-2011 derive interesting practical implicatiombe universities must take a more active roléhanstimulus

17 Degroof, J. J., & Roberts, E. B. (2004). Overcomirealventrepreneurial infrastructures for acadeniit-sff venturesThe
Journal of Technology Transfer, 29(3-4), 327-352.
18|ASP, http://www.iasp.ws, Retrived on 19/11/2008
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of academic entrepreneurship, establishing cladationships with market actors, modifying thenustures, and
focusing their strategies to assist researchergcifigally, TTOs should be professionalized, throuthe
recruitment of professional managers, non-acadewittsproven business competences and experienasdivl
2010; Siegel et al. 2007). Another example of papgsch analyzes both the area is the paper of Adeget al.

(2015), Which analyzes the academic aspects ofaneurship and the effects on society.

Another interesting aspect is the so-called “Euampparadox”. By this term indicates that EU cowstliack
the capability to transfer science into commeriiabvations, knowledge transfer from academia tustry. The
study of Czarnitzki, D., et al. (2009kuggest that European firms lack the absorptiveadspto identify and
exploit academic inventions that are further awagyfor market applications.

One aspect that emerges from analysis of seleitézdture is the constant reference to the conakjpinovation.
In the spirit of Schumpeter (1954) and Solow, iratoxe new businesses are regarded as the drivecasfomic
growth. In this perspective, the researchers (adamic) can be considered as policy makers whiohsaaport
and increase the processes of innovation in emnepirial activities (Krabl and Mueller, 2009).

4.2 The mechanism and results of KT in spin-off

The transfer of knowledge represents the main dftwethe creation of spin-offs. By creating spifsofnplies
economic exploitation of university research resulbeveral empirical studies have analysed theepsoof
knowledge transfer between universities and firmsfdcusing on several different aspects of thiscpss.
Moreover, the intensity of the international conip@ is continuously increasing, universities aH&ls are
pressed to improve their capabilities to rapidlyemate and disseminate knowledge (Fisher, 2001u&@yin
and Eun-Sook, 2008)
On cooperation between different authors compaares universities have focused. In particular, Fevia&
Hidalgo A., pose the purpose of analyzing the coamipes relations between business and universitigs.figure
below shows the main relationships.

Training Applied Research Consulting, development and
mnovation through research
Consolidate Knowledge contract with third parties

knowledge training generation

Doctoral
programs

Commercialization of technology
generated (protection of property
rights and licenses)

Impact on

A Agreements
society

with firms

Research
Centers &
Universities

Creating new technology based

Non-profit activities firms (spin-off)

Support to Innovation

- — P Transfer & -
Dissemination of Exploitation of Mobility of professors and
results knowledge researchers to industry

Dissemination of
knowledge

Fig. 1 — Cooperative activities related to KT ahd third mission of the university — Source: Feviag& Hidalgo
A. (2011)

The authors in the figure above highlight the caapen activities in the transfer of knowledge.
The creation and development of interaction pattsvéen research centers and enterprises is didadtsd to
the benefits both for the University and for comipan According to the scheme, above, it is posstble
understand the different ways of knowledge transfer example, in the top of the chart it is polssito
understand the effects of training on applied nefeaAll paths are connected and interdependentdmt them.
The graph on the right leads activities relatedusinesses.

Other authors, for example Bekkers R., & Freitds B, (2008), regarding knowledge transfer, in theaper
analyze the concept of channels between univessitig industry. The results shown in the work ef dthors,
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lead to interesting reflections. In particular, ttiéferent channels of knowledge transfer generatmediate
benefits for both companies and for universitieserdesting from the point of view of policy implidan is that the
use of a specific instrument of transfer of knowlednust be linked to refer to the environment. ddition, the
authors come to the conclusion that overemphagiee single channel (such as patents, spin-offs atract
research) can represent a leak of efficiency ferdabonomic system. This could lead to use of teuments of
transfer of knowledge is not consistent and appateto the environment.

Another aspect of analysis in terms of knowledgmgfer and spinoffs is the innovation process (new
knowledge) on Organization-wide. On the conceptlisbrder or barriers to the transfer, has focusathéefer
D.G. & Leker J. (2010). The presence of barrierkrtowledge transfer, can result in a loss of knoge When
knowledge transfer is disturbed or hampered, thaptete knowledge generation process may fail. Kedgeé
transfer barriers are manifold and likewise, sevifferent classifications exist in literature de Szulanski 1996;
Husted and Michailova 2002; Greiner and Franza 28@3en et al. 2007). For spin-off could become mioss
of competitiveness.

The transfer of knowledge from the university,remsmitted through entrepreneurship academics §GalcG., &
Favaretto |., 2015). University technology transtea process based on a precise program. In auditie skills
and knowledge of spin offs creators are the maitofa for the transfer of knowledge (Horta et al).

There are several studies that focus on the orgtimizof KTOs (Knowledge Transfer Office). In lisgure the
KTOs are indicate with difference terms: TTOs (Trealbgy Transfer Offices), ILOs (Industrial Liais@ffices)
OTLs (Offices of Technology Licensing) and UTTOsn{ersity Technology Transfer Offices). The authors
Brescia F., et al. (2014), starting from the cenbtde that universities covering in the creatiomefv knowledge
system, focuses on the structure of KTOs. In trst finalysis, these structures can be internakiermal to the
organization of the University. The first form (@nbal), is the traditional model which it is intaged in the
departments within the university. Carries out adstiative tasks. The structure (external), is pned as a not-
for profit foundation. The functions it performseaindependent from universities. Carries out tooerage the
marketing of the results of academic researcrhérabove form, the KTO often take the form of netwo

There is also a hybrid model, that is, a KTO inabhpart of the structure is part of both internad xternal
structure. The form of knowledge flow between umsity and industry also seems to vary across diseip
(Martinelli et al., 2008).

In literature, there are several studies that amathe development and the results of differencesig of
knowlege transfer. The study of KT is present inesal scientific sector, regards their vision nagamic.
(Agrawal, 2001). The theme of transfer of knowlediggm universities to firms creates the probldmeasuring
the performance of university technology transtéf (). This aspect is delicate. A good functionifgUd T is
correlated to creation of spinoffs. Vining and Li&015), by a multivariate regression techniquesesthat the
spinoff with the support of parent organization geting first revenues than another type of orgditn. The
main characteristic that influences the spinoffhis presence of a parent organization. In factoradeg several
studies (Criaco, et al., 2014; Klimova and Malyzken 2012; Wallin, 2012) the spinoffs penetrate enquickly
into the market. The knowledge transfer betweerentaorganization and spinoff can be tacit and ewir In
particular, this research area (Slavtchev and GQ@kidultén, 2015) focuses on the impact of paregdugization in
the early (nascent and seed) stage of creatiopinfasfs from public research. The concept of thlationships
network established around the spinoff is a rengrdoncept in the scientific literature. A partauexample is the
network of relationships created between spinoff &NR (ltalian National Research Council). The gtud
Finardi and Rolfo (2015) analysed the Technologarad Industrial Implications of this network (geaghical
distribution, local research and industrial conext

The heated debate on spinoffs has produced stodiekfferent aspects of these organizations. Theysof
Micozzi, et. al. (2015), analyses the gender bidsught a database of all academic spin-offs sé ugaly from
2002 to 2007, the authors show that the generaliggzademic spin-offs is relevant. Furthermore, itialian
spinoffs have a low percentage of women espectéhiiyng the startup funding phase. The culturaldagt the
main entry barrier for women in the academic wafl@ntrepreneurship.
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From literature review emerge a lack of studiesofopean academic entrepreneurship. The lack dfestu
about the academic entrepreneurship out the folihalstem. The difficulty of delineating the pheramn has
generated the impossibility to analyze the difféedfects on institutional arrangements.

Some study analyses the impact of university calamd climate on entrepreneurial intentions. Irtipaar the
study of Huyghe and Knockart (2015) take in consitien a sample of 437 research scientists fromdisheand
German universities.

Conclusions

The realization of this study on the literature b#lewed us to understand the phenomenon of sifin-of
and transfer of knowledge at the international lleVae systematic revisions of the literature hedpto see the
profile of the spinoff as knowledge transfer. Thmtribute to the literature review is understaneviibe authors
define the spin-off phenomenon and the relationshiiln the transfer of knowledge. In this study, feiiént
definition and terms of spin-off have been analy2ddny relevant point are revised.

Some authot$, starting from the premiss that knowledge is @auese, pose reflections on the subject of
the allocation. Knowledge management, thereforeggarded as a problem of resource allocation mtwarent
and spin-offs. Also they emerged of profound reftet on the organizational structure of the papeparticular
Wulf J. (2009), It relates the allocation of resms (including the Knowledge) in the M-form orgaatians. The
study highlights the generation of inefficienciesl digher costs in the spin-off.

The field of analysis is relatively young. Knowledmanagement has often been the subject of studies
the private sector. The spin-offs are the resulkrdwledge transfer from public sector to privageter. The
literature on the subject in fact is even with eliffint aspects unexplored. The phenomenon is chaestt by the
strong complexity. In fact, by analyzing the papémsas possible to confirm both the use of variterens, both
different definitions. By the classification usédyas possible to understand the definitions ngogtmonly used.

The spin-offs are enterprises that base their ctitygeadvantage in the market on knowledge devedop
in universities. Knowledge is presented as the mesource in the knowledge economy.

From the literature review it emerged different exdp on knowledge transfer mechanisms. In particula
Kathoefer D.G. &Leker J. (2012), focuses its aftanton knowledge transfer barrier: The Not-Inventéste
Syndrome (NIH). By definition, NIH infection leads an incorrect evaluation of external knowledgel an
consequential suboptimal use of external ideas (Mald 1999). This misjudgment further often resutts poor
project performance and a failure of knowledgegraéon (Clagett 1967; Katz and Allen 1982). Theults of
this study shows that The more professors regaeh@e as a technology-generating activity, the loigeheir
NIH value. Analogously, the more research projéatsiity have done, the lower their NIH value is.cmtrast,
the number of publications per year does not shopimpact on NIH.

Another aspect comes from the reading of selectpens is the relationship between KT and technology
The technology is intended as a tool for the ttaorsiof knowledge between a company and a spin-off.

Under the aspect of the organizational structuddjtenal issues raised are those relating to tie of
the entrepreneur and team work. All firms, inclgligpin-offs, are born of small groups, composed by
entrepreneur and a few other people (Klepper aegp®el, 2005). Other studies have focused compahniag
different forms of organization and coordinatioillskinteresting, even if marginal, they are saslthat focus on
the sense of membership of the employees from thihen organization moving in the spin-off. This aref

19 Cyert, R. M., & Kumar, P. (1996). Economizing bynfs through learning and adaptatidournal of Economic Behavior &
Organization, 29(2), 211-231.
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research, consider the transfer of employees frenparent firm to the new organization as a toottie transfer
of knowledge, focusing its attention on the effe(@é$ten negative) on employees with a strong seufse
membership to the organization.

In parallel to the transfer of knowledge, in thterdature has developed a series of studies reggtalithe
transfer of technology from a larger firm to a siexa{generally a spinoff). The creation of a spffi-becomes a
form of technology transfer of tacit knowledge, é@®n the sale of a patent (codified knowledgeyder to
protect the inventor (Cesaroni, Gambardella, 20@this context, takes on particular importancé®
management of intellectual property and in paréicplatents (Baglieri D., 2011), that could be ipmlanalyzed in
a further step of analysis.

The firms in order to survive and grow in a higlelympetitive environment, should begin a process of
reaction to change, starting to generate new krdiydeand innovation: these studies demonstratetthtegic
importance of knowledge management, especiallyighly» competitive and complex organizations suchtes
spin-off.

The reflections of scholars, have also concernedrtipact on the public offering in spinoff orgariina
. In this case, the spinoff, represent the reafirirag of large companies that want diversify thagtivities. In this
research area, the KM is seen as a factor in asgebe value of the spinoff.

The study has set itself the main objective of ustdmding the phenomenon of knowledge management
(KM) in the spin-offs. Spin-offs are as complexreptreneurial activity. The characteristics of thigerprise is the
presence of highly qualified personnel, enhancemgatsearch result and the profit orientation.
This study has some limitations. In the first imst®, the selection of the papers is limited to ecdjg period of
time (2000-2016) and a specific category of papeft) an international diffusion and collected inspecific
database (Scopus).
The choice to increase the number of journalsait to increase to the capacity of the dataset aated and
suggest new insights into analysis.

Secondly by selecting keywords like "Spin-off*" an#nowledge management"”, excluding other
contributions of research using other search tewith,interesting scientific value.

Several secondary aspect have emerged from thiswehave emerged that deserve further study: the
process of creation of spinoff; the entreprenepr&ducation and the performance. Furthermore, theegs of
internalization of academic spinoff has receivedrshattention from scholars (Franco-Leal, et aQl@). This
literature of limit can be explained in part by tleck of maturation of the spinoff organizationsrfr an
international perspective.We believe that the eatidn of spinoff as creation of new job for scheland their
entrepreneurial orientation deserves further rebeattention in the future.

The limitations of this study consists of the nq@plécation of other technical approaches for thalysis
of literature review: such as the snowball sampiiggearch (Van Meter, 1990). Other techniques cbhale been
used, like a citation analysis to identify scholdrat have a great impact on the topic, or a cardealysis to
identify most recurring terms. These aspects chaice addressed by future studies.

To conclude, this review of the literature hasasemain research question: “what is a spinoff"@nithe
literature review the spinoff appears as a comphgnization with unique characteristics. Firsathf the spinoff
is a new entity created for the exploitation ofderaic knowledge. The main element of this orgaionais that
requires two different types of knowledge (academitl entrepreneurial). Have a low index of women’s
enterprises. They can more easily reach a competdidvantage on the market, thanks to the uniyé&ssit
reputation. At the same time, these organizatiansat tend to grow and rarely entry in internatiomarket.

it is necessary to highlight that the spinoff isagnized, by a large number of authors and empirica
evidence, such as a valid mechanism for the traasig exploitation of university research results.
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The determinants of spinoff: a systemic view
and suggestions

Structured Abstract

Purpose — The Spinoffs organizations are the main mechaniém o

knowledge transfer from universities and/or Highu&ational Institutions

(HEIs) to economic system. The importance and the of spinoff are

recognized from scholars, practitioners and paiekers. For this reason,
the presence of a large number of spinoffs in &iBpeconomic context

creates conditions for competitive growth. The gpfiirfirms are a complex

phenomenon that need for particular conditionsstarieation, survival and
development. For this reason, in the last decdude,stientific debate
focused on the identification of factors able teeate a favourable
environment for spinoff.

Through a review of a main literature on subjea,want to identify the
main factors and actors that impact on creationyigal and development
of spinoffs. This study is divided in two-step.the first step, we want to
highlight the main elements and factors, identifiadthe literature as
“success factors” for creation, development andagament of spin-offs.

In the second step, we try to offer a panoramiw\oe the Italian spin-
off system.

Design/methodology/approach- In this work, we use a qualitative and
descriptive method. The methodology is divide i steps. The first step,

from an analysis of the literature, we identified tmain elements and actors
that constitute the environment of the spin-offsétond step, we proceed

to an empirical investigation, through a descriptstatistics we offer an



overview on the ltalian spin-off system in ordewtaderstand its strengths
and weaknesses.

Originality/value — The originality of this investigation lies in itbidity to
offer a picture and first analysis about main fextof the spin-off
environment. In particular, we observed the exgstiactors in specific
Italian context and their impact on the creatioshoff.

Practical implications — Highlighting the characteristics of the spin-off
system allows us to formulate new policies for tp@wth of these
organizations. The study of relationships of sfiis-and success factors, in
specific context, can offer useful information fitre development of a
research-innovation-enterprise system. This studpntwo offer a first
consideration about an interpretation of “successofs” for spin-offs

creation.

Keywords — University Spin-offs, Academic Entrepreneurshigalidn
context, spinoff system.

Paper type—Practical Paper



Introduction

The innovation and new knowledge have become thia g@mpetitive
levers in the modern economic system (Nonaka ankkeuchi, 1995;
Leonard-Barton, 1995; Acs, et al., 2002; Chesbrof)06). For this
reason, the firms to survive and develop are fotoddvest in innovations
and R&S (Gurbiel, 2002).

In the modern economic systems, the generatiorttenépplication of the
new ideas from firms and scientific knowledge ahe fundamental
prerequisite for the economic development, jobtaraaand the formation
of a competitive industrial structure (Gwyneth, 80@tasu, et al, 2009;
Lazzarini, 2015; Beneito, et al., 2015).

The Universities and Higher Education Institutighi&Is) are the main
producers of new knowledge and innovation withi@ dzonomic system.
There are several mechanisms that universitie$iflds) can be used to
transfer the academic knowledge to companies.dardimng to Grimaldi, et
al., (2011), the main types of academic researeh Ratents, licensing,
collaborative research, contract research and tomguand academic
spinoff. A common and accepted definition in theerkture defines the
spinoff as new firms founded by one or more acadsavho choose to work
in the private sector Doutriaux, (1987) and tran$fie technology from
universities to market (Samson and Gurdon, 1934feé8tsen, et al., 2000).

The Spin-offs are the important means of commerdty new
technologies and knowledge.

The spin-offs from Universities (or HEIS), accomglino numerous

empirical evidence are developed in sectors wigih hechnology content



(Dahlstrand, 1997; Carayannis, et al., 1998; Raseruand Wright, 2015;
Boschma, 2015). The main economic sectors in warehactive the spin-
offs are influenced by the type of academic knogéeghroduced from
universities (Vesperi, et al., 2016) as biotechgglanedical technologies,
information technologies, and their main activitaes related to the transfer
of technology and knowledge form university to istty (Bigliardi, et al.,
2013).

The presence of spin-off within an economic systeam lead to
economic growth and development of the systemtlisreason, the ASOs
have received, in recent years, a growing atterftmm both scholars and
both policy-makers. Identify and understand thectass factors” of spin-
offs are a complicated matter.

The main studies on creation of spin-off and academtrepreneurship,
has focused on different aspects: entreprenewmpetencies (Rasmussen,
et al.,, 2014; O’'Shea, 2014) the motivation of foensd(D’orazio, et al.,
2012; Erds, et al., 2013) and local context (Prencipe, 2@L&iretsch, et
al., 2016).

These results have important implications for thanagement of
university spin-off, policy makers and practitioser

The objective of the current paper is to examimedbnnection between
the creation and development of spin-off and tlotofa that comprise the
economic environment. The paper is structuredlassfosection 2 provides
the main definition and issue about academic sfisiyghenomenon and
competitive context. Then, the section 3 describesesearch methodology
adopted, that was a combination of literature mevidirst step) and
empirical investigation (second step). The restiten these steps are
proposed in section, together with the researchdwaork obtained as

results from our study. Finally, section 5 conckitiee paper and discussing



the results of our work, and indicating some pdesilevelopment and the

limits of our research.

Theoretical framework: the academic spinoff and

environment

The universities and HEIs in the last decades addettheir traditional

missions (education and research) a new missiansfier new knowledge
and exploitation of research results. This new imisss the third mission
called (Laredo, 2007; Daraio, et al. 2011; Wu ahdw, 2012; Baldini, et
al., 2015).

Academic entrepreneurship, requires specific oggdimnal units. These
organizational units assumes characters, form andinology based on
context. Examples are the Industrial Liaison OHi¢k.O) with the task of
supporting and creating institutional netwdrksetween university and
entrepreneurial system; the Technology Transfeic&f{TTO) have the
aim similar to the ILO to transfer new technologgm universities to
businesses. There are also the patent offigith the primary aim to codify
the tacit knowledge in patent and intellectual oy rights. Empirical

! JonesEvans, D., Klofsten, M., Andersson, E., & Pandya(I®99). Creating a bridge
between university and industry in small Europeaumtries: the role of the Industrial
Liaison Office.R&D Management, 29(1), 47-56.

2 Porcel, C., Tejeda-Lorente, A., Martinez, M. A.H&rrera-Viedma, E. (2012). A hybrid
recommender system for the selective disseminatioaesearch resources in a technology
transfer office. Information Sciences, 184(1), 1-19

3 Picard, P. M., & de la Potterie, B. V. P. (201Batent office governance and patent
examination quality. Journal of public economid34114-25.



evidence shows a great heterogerieiBach university, depending on its
financial and organizational autonomy, can defime functions, structure

and the name of the office.

The transfer of knowledge can assume many form&ngg licensing,
collaborative research, contract research and tomgw@and the academic
spinoff (Grimaldi, et al., 2011). One of the mos¢thods used in recent
years for the economic exploitation of researchiltesand the consequent
transformation of knowledge into new businessésasreation of spin-offs
(Hewitt-Dundas, 2012; Berbegal-Mirabent, et al.120

Although there is a vast literature on the phenamemf spin-off
organizations it is complex and not easy to in&trpFhe Academic Spin-
offs (ASO) also called University spin-offs (USQsg a very special firm,
and are not fully comparable to other companiestant-ups. The scholars
proposed over the years different definition ofnspif (Roberts and
Malone, 1996; Antonelli, 2003) as: academic spiin-ohiversity start-up,
start-up from research, etc...

The ASOs combine both the traditional problems @ased with the start-
up of a new business and the difficulties assodiaiéh the development of
new technologies (Oakey, et al., 1996).

At the same time, it is difficult to find a commdefinition to the spin-off
phenomenon.

In according to Shane, (2004) defined spin-offsthese companies that

germinate form University. Where a group of reskars compose the

4 Holthausen, R. W., Larcker, D. F., & Sloan, R.(8295). Business unit innovation and
the structure of executive compensation. Journ&logbunting and Economics, 19(2),
279-313.



entrepreneurial unit aiming at the exploitatiorskills and results from the
research developed within the University”.

The spin-off can be defined as the process in whieh know-how of
individuals, for various reasons members of thedaocac community, is
protected and enhanced through a new company dredteough the
creation of spinoff the researchers assume theofa@atrepreneur-research
(Argote and Fahrenkopf, 2016). Several studies (Adoka, 1992; Daval,
1999; Luggen and Tschirky, 2003; Del Palacio Agyigt al., 2006; Garcia,
2015) confirm that the firms generated by acadekmowledge are
configured in the form of new technology based &§fNTBF), namely the
youngest and most innovative enterprises thanubeage of the sector.

According to several authors the spin-off within @oconomic context,
contribute directly and indirectly to the generatiof new knowledge, the
dissemination of new technologies to improve proditg in the traditional
sectors and the creation of new jobs opportunity.tkis reason, the policy
maker and scholars focused focus their attentiooreating support paths
to the creation of spin-off. There are differemtsdifications on the literature
of the factors that influence the spin-off (Sougar2008; Corsi and
Prencipe, 2015): macro level (focused on the mae@dnomic
environment), the meso level (focused on the usityeand the Technology
Transfer Office) and the micro level (focused oa finms, the individual
entrepreneurs and human relations). To achievelijextive of our work,
we decided a different way to classify the faciafkiencing the spin-off.
The creation and the presence of academic spinvaffin a business
environment is strongly influenced by the presenteexternal factors
(Hansen, 1995; Meyer, 2003; Walter, et al., 200ésd¢ls and Van Lente,
2008, Bathelt, et al., 2010) organizational fact@@sarysse and Moray,



2004; Gras, et al., 2008; Rasmussen, 2011; Guanertrbano, 2012) and
internal factors university (Ndonzuau, et al., 20Pnay and Surlemont,
2003).

ORGANIZATIONAL
FACTORS

INTERNAL

FACTORS

KNOWLEDGE TRANSFER
UNIVERSITY I

EXTERNAL
FACTORS

Figure 1 — The classification of “success factakspin-off — own elaboration

Methodology

This study is based on a qualitative and exployatdescriptive
methodology. The methodology is divide in two stdpshe first part of the
study, through the analysis of the principal rafieeeliterature we identified
the "success factors” for spin off. The "success$ofa" for spin off for
scholars are the main elements and actors thatitdeshe environment of
the s-pin-off. The aim of this part is to identthe factors, collect the main

scientific contributions on the subject and thestizeir connection



In second part, we proceed to an empirical invatsbg, through a
descriptive statistics we offer an overview on lfaéian spin-off system in

order to understand its strengths and weaknesses.

Results

From the analysis of the literature, there arer@siéng studies that have
highlighted the factors that influence the creabbepin-offs (Guerrero and
D’Urbano, 2012; VanPerkmann, et al., 2013). Therdture has often
focused on the identification of factors that detieie the success (in terms
of performance) of the spin-off. The objective lostwork is based on the
assumption that some factors influence the creattmvelopment and
management of the spin-off. Identify these factoesddition to determining
the best performances for the spin-off, can leaith¢ocreation of a greater
number of spin-offs with respect to another contetttout these factors.

In literature, several scientific papers have fecu®n the factors that
contribute or detract from the success of the usityespin-off.

Assuming that the spin-off is a knowledge transfexchanism (Fig. 1),
analyzing literature we tried to classify the mdgetors that influence the
growth, development and management of spin-off ititoee main
categories. For each macro category we have itehttf most significant
variables.

The first macro category are the internal factorsn@versity. This category

includes all the factors that are governed by thigarsity or HEIs (parent

5 Hayter, C. S. (2013). Harnessing university emgapurship for economic growth
factors of success among university spin-offs. Boaie Development Quarterly, 27(1),
18-28.



organization) and affect the process of creatiath @evelopment of spin-
off. In according to Di Tommaso, et al.,, 2010, tnsiversity with its
organizational and financial autonomy, have adopt@ubus regulations
and rules to encourage the creation of spin-offsl ancourage
entrepreneurship researchers. Several empiricaleeges analysed the
impact of the set of university rules on the ci@atprocess of spinoff
(Langford, et al., 2006; Ramaciotti, et al., 200&jscio, et al., 2016). One
aspect related to the drafting of rules for theatom of spin-off is the
presence of organizational isomorphism (Locketglgt2005). This aspect
represents a cost for the spin-off organizatiore $hcond variable takes
into account the financial involvement and inceatf parent (university or
HEIs). Within the literature on subject, is possifdund the term “academic
capitalism” (Slaughter and Leslie, 2001; YlijokQ@3; Renault, 2006). It is
meant by this term the economic and financial commant that universities
assume to support the development of spin-offetent years, universities
have adopted a homogeneous behavior. Universiites ito share capital
of the spin-off (generally acquiring generally annoajority share) for the
first few years of life. After the startup phaseof3 years) if the spin-off is
successful on the market sell the shares to th&ahar to management.
The university therefore, adopt an investment egyat(Slaughter and
Rhoades, 2004; Rhoades and Torres-Olave, 2015).tHitee identified
variable is inherent on a university intellectualogerty policy. The
protection of intellectual property is the firsemient for the creation of
spinoff (Goldfarb and Henrkson, 2003; Siegel, et2007). The protection
of intellectual property takes a strategic valueDiaux, 1991; Teece,
2000; Monotti and Ricketson, 2008ni, et al., 2009). The next identified
variable considers the university's reputation #mel type of academic

knowledge created by the university. The univelsityeputation is a
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distinction between the spin-off and other startBpnay and Surlemont,
2003; Gras, et al., 2008). A good reputation ergthle university spin-off
to immediately generate an economic return (Mustal., 2008). Allo
stesso tempo, non tutti i tipi di conoscenza geaaedall’'universita € in
grado di generare spin-off (Sapienza, et al., 2004ight, et al., 2008;
Bekkers and Freitas, 2008; Bergh, et al., 2015¢. [kt identified variable
for this macro area is referred to competent €taffTO. There are several
studies on the subject in the literature. In paléig a very interesting study
is the line of study based on resource based vlamk,( et al., 2007;
Piccaluga and Balderi, 2012). The universities @n®s need individuals
with a greater expertise and social network forpsup the academic
inventor (Lockett, et al., 2003; Powers and Mc Dalyg2005). The TTO
oblige universities to open their organizationalibdaries (Bozeman, 2000;
Bianchi, 2012; Berbegal-Mirabent, 2015).

The second macro category are the external faofousiversity that can

not be controlled by spin-off or university. Inghinacro category includes
all environmental factors and context. Accordingpimobucci, et al., (2011),
the regional infrastructure have a strong impaatregating a spinoff. The
characteristics of the local economic system mégcathe creation of the
spin-off process. An important line of study focdig® regional innovation

system (Charles, 2006; Leydesdorff and Meyer, 20@&itie and Shapira,

2008). Another element identified by the reviewitgfrature is the presence
of high entrepreneurial skill within the economigstem (Vohara, et al.,
2004; Helm and Maurorer, 2007; Clarysse, et al,120These skills have
strategic, particularly it allows the spinoff outtbe university to acquire
resources (entrepreneurial skills) it needs to lbgve

11



The next variable is the characteristics of theugtdal sector (Andersson
and Klepper, 2013; Perkeman, et al., 2013; Fralncesd Mariani, 2015).
At the same time, it appears necessary for theldgwent and creation of
spinoff, the ability to genered a social networkifphannisson and
Mgnsted, 1997; Shane, 2004; Wang and Xu, 20083. Vidriable is the spin
off capacity to enter into the local economic syst&he last variable is the
identification of market and demand potential (Bsterf and Fornahl, 2009;
Zhang, 2009; Bruneel, et al., 2010).

The last macro category, however, are all orgaiozat factors (or internal)
the spin-off. In according to Villanueva, et akp05), the motivation that
drives the researcher to start a spinoff comesdomahtal. There are several
contributions in the literature (Colombo and Delimas2002; Klepper,
2009; Dahl and Sorenson, 2013) that have analymeddrious aspects of
entrepreneurial motivation. The second variabledak consideration the
number and intensity of formal contacts betweemdpiand parent
organization (university or HEIs). Several empiricavidence have
highlighted various forms of contacts, through sest formal collaboration
or with the use of technologies or laboratoriestflRermel, et al., 2007;
Bekkers and Freitas, 2008; Philpott, et al., 20kixeira and Mota, 2012,
Rasmussen, et al., 2014; Giunta, et al., 2015).thine identified variable
is the founder’s (or team) career orientation. $maind Matthews (2004),
showed that the success of creation and developohepinoff organization
must consider the orientation of the researchereram particular, in recent
years the creation of spinoff was seen as an oppitytto create a new job
opportunity (Franke and Luthje, 2004; Henry, et 2005; Hindle, 2007,
Bae, et al., 2014). The variable of founder’s (eam) professional

experience and education is aimed at understankutiman capital present
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within the spinoff (Wright, et al., 2007; Hmielesknd Baron, 2009; Taheri
and Van Geenhuizen, 2011; Bjgrnali and Aspelund,22@hao, et al.,
2013). The last variable identified from the liten&, is the business model.
The business model is the set of organizational siretegies solutions
adopted by the spinoff for achieve the competiideantage (Osterwalder,
et al., 2005; Ostervalder and Pigneur, 2010; 2othl., 2011; Onetti, et al.,
2012; Vesperi, et al., 2015). The business mod&iks latent value of
academic knoledge and technology (Chesbrough asdri®dtoom, 2002).
INTERNAL FACTORS

Name of Factor References Name of

variable

Rules and regulations Lockett, et al., 2005; Langford, etx;
al., 2006; Di Tommaso, et al.,
2010; Ramaciotti, et al., 2015b;
Muscio, et al., 2016
Financial involvement andSlaughter and Leslie, 199X
incentive of parent Ylijoki, 2003; Slaughter andg
Rhoades, 2004; Renault, 2006;
Rhoades and Torres-Olave, 2015

University intellectual Doutriaux, ,1991; Teece, 2000X;
property policy Monotti and Ricketson, 2003;
Goldfarb and Henrkson, 2003;
Siegel, et al., 2007; Fini, et al.,
2009
Academic knowledge andPirnay and Surlemont, 2008X.-
reputation of university | Sapienza, et al., 2004; Gras, et al.,

2008; Mustar, et al., 2008; Wrigh

~+
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et al., 2008; Bekkers and Freita
2008; Bergh, et al., 2015

1S,

Competent staff of in
Technology Transfe
Officies

'2003; Powers and Mc Doug
2005; Link, et al., 2007; Bianchi,

Bozeman, 2000; Lockett, et

2012;
2012; Berbegal-Mirabent, 2015

Piccaluga and Balde

]

A6

i,

EXTERNAL FACTORS

Name of Factor

References

Name o

variable

Regional infrastructure

Charles, 2006; Leydesdorff ar
Meyer, 2006; Youtie and Shapir,
2008; lacobucci, et al., 2011;

G

a,

Access to high

Entrepreneurial skill

Vohara, et al., 2004; Helm ar

Maurorer, 2007; Clarysse, et al.

d¥;

2011
Characteristics of theAndersson and Klepper, 2013%
industrial sector Perkeman, et al., 2013; Francesghi
and Mariani, 2015
Networking Johannisson and Mgnsted, 199%
Shane, 2004; Wang and Xu, 2008
Market ~and demangdBuenstorf and Fornahl, 2008Xio
potential Zhang, 2009; Bruneel, et al., 2010
ORGANIZATIONAL FACTORS
Name of Factor References Name 0
variable
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Founder's  (or team

motivation

Colombo and Delmastro, 200
Villanueva, et al., 2005; Kleppe
2009; Dahl and Sorenson, 2013

PXi1

=

Formal contacts betwee

parent and spin-off

2000; Goldfarb

2003; Gubeli
Doloreux, 2005; Narayanan, et. A
2009

nrhorburn, an

Henrekson, ar

dxi,
d

Founder’s (or team) care

eISmilor

and Matthews, 2004

b3

Aspelund, 2012; Zhao, et al., 20

orientation Franke and Liithje, 2004; Henry, et
al., 2005; hindle, 2007; Bae, et al.,
2014

Founder's  (or  team) Wright, et al., 2007; Hmieleski andXis

professional  experiendeBaron, 2009; Taheri and Van

and education  (humangeenhyizen, 2011; Bjgrnali and

capital)

Business model

Rothaermel, et al., 2007; Bekke
and Freitas, 2008; Philpott, et 3

2011; Teizeira and Mota, 201p;

Rasmussen, et al., 2014; Giuntal

rXis

\l.,

et

al., 2015

Table 1 —the factors of success for creation, lopweent and management of spin-

off — own elaboration

From the above table it is possible to understhedrain factors (internal,
external, and organizational) that influence theation, development and
management of the spin-off. Is possible theoriz¢dhis point, a multiple

regression formula that allows understanding theaich of each variable on

the spin-off.
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Yi=P80+ L1 Xt +B2 X2 +B3 X3 + Ba Xa + Bs Xs + Bs Xo + B7 X7 + Bs Xs + o Xo +
Bio Xwo + P11 Xi1r + P12 X1z + P13 X1z +P14 X14 + P15 Xi5 + &

The result of the above regression is a composiex for the growth,

development and management of the spinoff.

The Italian context

In Italy the phenomenon of academic spin-off is erdty
phenomenoh Is possible to find in Italy a number of factéhat impede
the creation of spinoff organizations and makingmhthe result of
spontaneous initiatives of sporadic groups of neswais that, in several
cases, have left the academic world. The main olestahat are found are:
the reluctance of researchers to economically éxfie results of their
research the absence in the universities of an interfanectire between
basic research, applied research and technologgféy the inability to

exit and enter from the university system after ehapent time for

6 Lazzeri, F., & Piccaluga, A. (2014). Le impresenspff della ricerca pubblica in Italia:
cosa fare dopo le prime mille?. Sinergie quadeirricdrca, (17).

" Binkauskas, G. (2012). Academic entrepreneurswpriers and fears versus wishes
and opportunities. International Journal of TecbhgglManagement & Sustainable
Development, 11(3), 231-244.

8 Bozeman, B., Fay, D., & Slade, C. P. (2013). Resteeollaboration in universities and
academic entrepreneurship: the-state-of-the-ag.Journal of Technology Transfer,
38(1), 1-67.
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entrepreneurial experiences; the scarce presenverdfire CapitaliStto
help researchers in the first steps of their bissiretivities; the feeling that
the business failure marks the reputation of endregurs (Consiglio,

Antonelli, 2000).

Several studies that have focused on the studyeofspin-off in
Italian system, in particular on the factors of phdl or pusk° that generate
them. One of the first studies on the phenomena@pwi-offs in Italy dates
back to the end of the twentieth century (Amend@R92), in which is
supported the view that the creation of academin-gfis companies is
strongly linked to the quality of the universityssgm of belonging. In
reviewing the main studies in the field of spinsaff Italy, according to the
authors Chiesa and Piccaluga, 1997 on the basieinfstudy that about 50
spin-offs firms, they were created with differehticacteristics compared to
the reference at the university. In addition, savauthors have identified
in the Italian system, some elements of "obstaidehe creation of spin-
offs: the permanent employment of the professorfege®bom in research.
Continuing in the discussion of the empirical seigdof the Italian context,

Grandi and Grimaldi (2003) analyse the role of farnand informal

% Lockett, A., & Wright, M. (2005). Resources, cajlitibs, risk capital and the creation
of university spin-out companies. Research pole7), 1043-1057.

0L azzeri, F., & Piccaluga, A. (2012). Le imprese nspif della ricerca pubblica:
convinzioni, realta e prospettive future. Economocieta regionale, 1, 43-65.
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relationships that spin-off companies (and theeefibre university) have
with the local business system and other orgamizati Although several
authors have highlighted as the Italian academmsfi characterized by a
low growth rate, the same are able to survive ftang period. Particular
importance appears the study conducted by Firi €@10), in which it is
shown that the involvement of academic staff (& ¢heation of a spin-off)
does not seem to arise so much from an innatepeatreurial attitude, but
rather by expectations of generating improvemeantihé position held in
the university. Furthermore, the spin-offs Italsystem characterized by its
complexity. As already discussed in the introductaf this paper, the
phenomenon of spin-offs characterized by a compleaiso from the
terminological point of view. In Italy, the largeimber of terms to define
the phenomenon increases. Under commonly founideititerature added:
spin-off "certificates” and spin-offs "in fact" @h former are
approved/certified by the university's mother); rSpff "partecipate” or
"non partecipate" by the universities; Spin-off @broduction” of
products/services and spin-off of "consulting” @clng to the reference
sector). There are different definitions of spifsofidopted by each
university through a special regulation. At the satime, the Italian
universities may decide to activate particular peses to create spin-offs.

Of particular importance in this regard is the Wmsity "Magna-Graecia"
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of Catanzart}, has realized the high-level training courses civitiombine

an advanced training course (Master) aimed atréregtion of new spin-off.

In the second phase of the study, we will proceitd &/descriptive
analysis, through the revision of a database alelyethe collaboration
between the Center for Entrepreneurship and Infavait the Polytechnic
University of Marche, Netval and the Institute oaivagement of the School
Superiore Sant'Anna, which collects all the spifs-tthlian. The data were
observed until the date of 03/09/2016 (mm/dd/yyy)that date, the spin-
offs appear to be no. 1383. The large number optabeing analyzed has
allowed highlighting different aspects of the phemon.

An element of analysis is to understand the gednap distribution of

spin-offs in Italy. The geographical distributidmosvn in Graphic 1.

yesperi, W., Reina, R., & Gentile, T. (2015, Septembeicademic Knowledge Vs
Enterpreneurship: The Spin off way. Earopean Conference on Knowledge Management (p. 828).
Academic Conferences International Limited.
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Geographical Distribution
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Graph. 1 — own elaboration 1

3%

By the geographic view, is possible to distinguistee categories
of regions. The regions attractive, which is coniGrd in a percentage
ranging from 8% to 12%, which are: Abruzzo (12%psdana (10%),
Lombardia and Piemonte (9%) and Puglia (8%). Thidge regions
representing 54% of Italian spin-offs. The secorategory regions
averagely attractive are between a percentagenagigim 3% to 7%, and
they are: Lazio (7%), Friuli-Venezia Giulia (5.6%)arche (5.4%), Veneto
(5%) and Liguria (4%). Finally, the third categorggions less attractive,
ranging from a percentage from 0% to 3% we haveili&i Sardegna,
Umbria and Campania (3%), Calabria (2.6%), Molis& 6), Basilicata
(1.4%), Trentino Alto Adige and Valle d'Aosta (1%)e concentration of a
large number of spin-offs in some regions can lagxed by analysing the
characteristics of the innovation network. To usthand the mechanisms of
transfer, the three categories of regions (attractveragely attractive and
less attractive), have been compared with the nurobaniversities and

HEIs in the territories. The comparison shows thatattractive regions,
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there are 40 universities and HEIs. On averagdhadive regions are
concentrated just half of Universities and HEIsttisa 26. In the last
category, regions less attractive, only 25 univiesi and HEIs. By
analyzing the geographical component to understhadcexternal factors
that affect the university entrepreneurship, weehdecided to analyze the
presence of incubators and business acceleratesergrin the Italian
regions. From the analysis of the data of Registppésé shows the

following situation.

Incubators in Italy

3,5 3 3 3 3 3
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Graph. 2 — own elaboration

The above charts, shows the processed data diiextiticubators
in Italy and registered in the Italian chamber ofmenerce. The certificate
incubators, in according tDecreto Legge 18 Octobre 2012, n. 179, are
company Private Limited Company also formed a caatpe according to
Italian law or aSocietas Europaea, resident in Italy. Analysing the data, it
appears there is a correlation (even if little)wsn regions with a high

concentration of university entrepreneurship itikies and the presence of

12 Registrolmprese is a public register that is resglisy Italian law. Starting in 1996, it collects al
data of the Italian companies registered with tharthers of Commerce.
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certified incubators. It is necessary to highlighat the number of
certificates incubators is very limited. In Italigarritory, there are a larger
number of incubators. We considered other dataust#d sources; in
contrastyegistroimprese is a reliable and trusted source.

The Technoloy Transfer Offices (TTO) are an extefaetor that
influence the entrepreneurial university. Severalthe studies that analyse
the system of TTO in Italy (Cesaroni and Piccaluf2)3; Muscio, 2010;
Algieri, 2013; Muscioet al., 2016). An interesting stuéfjon TTO in Italy
show the main features of the system and regarthieggeographical
location. According to this study, that consideaeshmple of 58 universities
and TTO in Italy there is a relationship betweea pinesence of TTO, the
size of the University and entrepreneurial acegtilt is possible to divide
universities into five groups on based on the nurobstudents taken from
the data of the Ministry of Education - Office dkafstics data on National
Register of University Students, updated to Mag@16. The groups are
small (until 10.000 students), medium (10.000 to0Q0 students), big
(20.000 to 40.000 students), mega (over 40.00Gestsjiand Polytechnics.

This methodology also used by the Censis repoitowimg this
classification and this data is possible to note there is a concentration of
polytechnics in the regions attractions. Furtheemnahnere are all sizes of
universities. In the regions less attractive, tremea concentration of big,
medium and small universities. An updated picture the Italian
entrepreneurial university system given by the Meteport®. The TTO or
Industrial Liaison Office (ILO) in the 88.7% of tlvases is a special office

13 Algieri, B., Aquino, A., & Succurro, M. (2013). Teaology transfer offices and academic spin-off
creation: the case of Italyhe Journal of Technology Transfer, 38(4), 382-400.

14 Cantamessa, M., Corrieri, S., De Marco, A. M., FeRlalacobucci, S., Loccisano, R., ... & Tiezzi,
R. (2016). XllI Rapporto Netval sulla Valorizzaziowella Ricerca Pubblica Italiana. Ricerca,
valorizzazione dei risultati ed impatto.
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of university, and that deals with the exploitatioh research results.
According the study of Algierigt al. (2013), the principal policies of
technology transfer set out by TTOs mainly addtesscreation of spin-

offs.

Conclusions and discussions

The ASOs are firms founded by an academic invefuioresearch
group) with the aim to exploit the academic knowjledhat origined within
a University to develop new products or new seszidde extant literature
highlights the important of spin-off for economigstem.

The objective of this research was twofold, tothk gap identified
in literature on “success factors” for creatiorvelepment and management
of spin-off.

The study, wanted to highlight the main factors awtbrs that
influence the creation, development and managemkiat spinoff. The
results have wanted to offer new insights into skeentific debate and
managerial practices. In particular, through thalysis of the literature has
been possible to identify the main factors andradtwat influence the spin-
off. The study confirms that the spin-off is a cdexporganization, which
needs special system conditions. Numerous interectgenerate spinoff
within the economic system. We classified the feecand actors into three
macro categories: external, organizational andnalteuniversity factors.

The identification of interactions, allowing policgpnakers and
scholars to understand better the variables th&dctafthe spin-off
organizations. preliminary considerations, in qitative perspective, on

the interactions between the different factors iified (external, internal

23



and organizational) open future reflections on ¢heation of a sintetito
indicator on the spin-off system.

Second, the empirical evidence of the Italian sjfirgystem
highlighted the characteristics. By empirical evide, the spinoff of the
Italian system presents still in a growth phaséwlifferent criticality. In
particular, small size and low propensity intersaion are the main

obstacles.

The work presents a series of limitations. Spedlifycthe study does
not presume to identify all the actors and facttrat influence the
development and management of spinoff. The studydeeen limited to
identify the most relevant and analyzed factortheliterature. In addition,
the lack of expertise within the university offices intellectual property
determines a delay in the creation of spin-off. hely demonstrates that
the creation of spin-off, both influenced the typeknowledge that is
produced within the university. The type and sikzthe parent organization

have significant consequences on entrepreneurshieaic.

At the same time, the theory of the formula reiiesnpirical
evidence to test the goodness of the model. Wegrere that the
identification of the variables is limited. The plmenenon is complex and
very varied. Therefore, it is impossible to ideptihe variables that most
influence the phenomenon without neglecting otlspeats. The next step
of this research of spin-offs will consist in valttbn within a sample of

spin-offs, in order to test its results.
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The spinoffs’ creation process

Structured Abstract

Purpose— The academic spin-offs (ASOs) is a very inténgdirm that are
founded by an academic with the main ambition tpla@k the results of
academic research. In the last two decades, thesAls@e received
increasing attention in academic debate. The eogirstudies on
phenomenon have shown that these firms have difetaracteristics from
traditional firms. For this reason, much of thedéds available in literature
on this matter, have focused on business modelydsity-industry
relationship, research and education, performaate,. We identify a
literature gap in (1) spin-off creation process éjdnechanism for creation
of spin-off. Thus, the aim of this study is twofoldst, to fill this gap in
academic literature. Second, we propose an iniegratf model to the
creation of spin-off.

Design/methodology/approach- In this work, we use a qualitative and
descriptive method. The methodology is divide i steps. The first step,
from a brief analysis of the literature, we ideetf the main stages of the
spin-off's creation process. In second step, weged to implement and
integrate the models in the literature on the aweadf the spinoff process,
through an analysis of the university regulationdeeation of spinoff we
identify the main mechanism to encourage the sffin-o

Originality/value — This methodology puts in evidence new elements of

analysis of the spin-off's life cycle. In particuldhe study offers a new



model that take into consideration the first phafdde (from research idea
to business idea) and the mechanism.

Practical implications — The results of this study suggest that the tasor
on spinoff creation process hypothesized in thergiic literature several

needing integration. The many results of this redeaffers a complete

analysis about the process of spinoff creationrevd indications for police

maker and TTO

Keywords —Spin-off, Life Cycle, ASOs, Process Creation, lgmsity(max
5 words)

Paper type— Academic Research Paper



Introduction

During the past two decades there has been grantiegest about spin-off
organizations. The phenomenon has become an itimragphenomenon
(Clarysse, et al., 2005) and continues to animzddemic and policy debate
reguarding the spinoffs’ creation process (Chatter016). The academic
entrepreneurship has emerged on the initiative ficypmakers
encouraging universities to develop a “third mise8ias an action towards
commercialization of academic knowledge, and meseim addition to the
traditional roles of education, and research escticontribution to social,
and economic growth (Etzkowitz, 2000; 2003; Rotha#ret al., 2007;
Perkmann, et al., 2013).

In the scientific literature is can possible firitferent definitions of spinoff.
There is a significant heterogeneity of the posgiaf scholars on the
concept of spin-off (Antonelli, 2004). There is nommon definition of
spinoff literature. In fact, is possible to findfdrent definition of spinoffs
phenomenon, given by the authors according to tladyacal perspective
used. The confirmation of this appears from thgdarumber of terms with
which is called the spin-offs: spin-out, spillovacademic startup, spinoff,
ASOs, etc... For simplicity, in this study we wile all terms as synonyms.
In the definition of the phenomenon can be foundes@ommon elements.
Many authors agree in defining a spin off as a @sscthrough which it
constitutes a new autonomous organization thatwegoindividuals who
work at a university or Higher Education Instituiso (HEIS). Another
common aspect in a large part of literature anti@stconsider the spinoff
as a mechanism of economic exploitation of resesestlts by academic
researchers. Indeed the basis for creating ofreoffenterprise, there is a

research (or research groups) that demonstrateldbiee to exploit the



results of their research. For the purpose ofattisle the spinoff is defined
according to the two definitions above.

Academic spinoff is based on an intellectual propegsrotected and
specifies the order to economically enhance it &madhsfer from the
university (or HEIs) the economic system. To thea purposes, in recent
years a third purpose is flanked or outplacementh@fresearcher (Nosella
and Grimaldi, 2009; Friedman and Silberman, 2003z& 2015).

Several studies in literature examine the stegpwofadfs’ creation process,
and necessary resources.

The university spinoff has different stages oftbtttan other companies.
In fact, the design and creation of spinoff aréedé@nt from those of another.
The scholars are only focused on some stages afianeof the spinoff,
neglecting some essential steps that characteneespinoff. Recently,
pioneering studies have examined university spiritoh formation form a
process perspective. These studies have mainlgdrein stage models
(Clarysse and Moray, 2004; Vohora et al., 2004ys@d a resource-based
view as a theoretical framework (Druilhe and Gayn2004; Heirman and
Clarysse, 2004; Lockett and Wright, 2005; O’Shealgt2005; Vohora et
al., 2004).

However, stage models are linear and have beequed for being too
rigid (Neergaard, 2003), not allowing for heterogigyn among firms and
oversimplifying the dynamics of the entrepreneupiacess.

At the same time, universities have launched progrand rules to
encourage the creation of spinoff and academicefgregneurial activities
Generally (Debackere and Veugelers, 2005; Di Gieguord Shane, 2003;
Galan-Muros et al., 2015; Siegel and Wright, 20I%)e universities are
autonomus within the definition of regulations. Ehthere may be material

differences in the process of creation a spinaffifdifferent universities.



The findings suggest that different process theoaie more salient at
different times in the spinoff process, and thathesheory inherently
focuses on different aspects of the process. Asultt many research issues
in entrepreneurship would benefit from using a coration of process
theories. This article adds to the entrepreneurgienature by developing a
framework showing how different results of academasearch process
theories shed light on different aspects of theensity spin-off process.
The study is inserted in the filed of research teelato academic
entrepreneurship and the relationship between tsities and industry and
wants to offer new reflections on the spinoffs’atien process.

This paper is structured as follows. After thisracluction, in the next
section, we present methodological approach. Thioge 3 the main
theoretical framework and empirical studies on #pnoff's process
creation. Finally, in the last section we presastukssion, results and main

implication for practitioners and policy makers dimitations of this study.

Objectives and methodological approach
The main objective of this paper is to offer a revalysis on the process of

formation of the spinoff. In particular, the scidiotdebate has focused only
on the phases after the firm’s creation, insteatherearly stages.

The methodology used in this article is divideditwo ideals parts. In the
first, we proceeded to a review of the literatweihderstand the phases of
the creation process of spinoff. This step is @ understand the phases
that comprise the process and the resources negéssapinoff. Through
the review of the literature we identify and analyhe models offered. In
the second step, starting from the model offeretidgnzuau, et al. (2002)
we integrated the phases to the creation of sparuffwe tried to highlight



the main phases, element and actors that supocréation of spin-off in
the early stages of life and the impact on the mmgdion of these.

Theoretical framework
The academic spin-offs are a result of a long anmdptex development

paths (Roberts. 1991; Ewens, et al., 2013; Feld@mn5) nevertherless
these organisation have several benefits to afféie university and local
economy (Pitsakis and Soutaris, 2015; Conceicdoal.et2016). The
distinctive features of the spinoff, understood asprocess for the
commercialization of university research resultsapart from other
organizations. The existing literature assert that initial development
process of ASOs plays a critical role in their it development (Vohora,
et al., 2004). Although the literature is recogditee complexity of creating
a spinoff process, there are theoretical referetifscompare this process
to that of any other enterprisédccording to the literature this part of the
process of creating a spinoff, is characterizedlsgries of operations in
time sequence linked to each other by means dirthegoal of creating a

new organization.

The most simple and general model that can be foutit literature is the
model developed by Claysse and Moray (2004). Adngrtb this scientific
contribution, there are several stages leadingaro-gp of the spin-off. The
authors focus their attention on the stage of aggrof the ideas of spin-

offs that ideally passes through three stages.

1Grandi, A., & Grimaldi, R. (2005). Academics' orgaational characteristics and the
generation of successful business iddagrnal of Business Venturing, 20(6), 821-845.
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Fig. 1 — Development of the venture along the orgaational life cycle — Clarysse and
Moray (2004)

The model allows selects the ideas developed witrerlUniversity. In the
second step, invest resource (not only economig)anthe most promising
ideas. During the first phase, the research pladsege number of ideas and
projects are developed. The first restriction lates to the entrepreneurial
potential of the idea. Only a few projects are appcf. During the approval
stage are outlined technical aspects of the busides. In this stage starts
the implementation of the business plan. Is imparta note that the next
generation process is accompanied by that of figndin

In the later stages, next to the proponent subjgkitis, is necessary to
identify other individuals with knowledge and s&iuch as managerial and

financial.

2 Degroof, J. J., & Roberts, E. B. (2004). Overcayniveak entrepreneurial
infrastructures for academic spin-off ventures. Jbarnal of Technology Transfer, 29(3-
4), 327-352.



The model developed by Degroof and Roberts (199d)vided in phases.
The authors propose a process consisting of thrages:

« Origination phase;

» Concept testing phase;

 Start-up support phase.
The main innovation introduced by the model of dla¢hors is to identify

four different types of spin-offs in relation toisting support policies.

ORIGINATION CONCEPT TESTING START-UP SUPPORT
Opportunity Opportunity testing Exploitation of
identification opportunity

Opportunity identification IP protection testing Internal advising capability
Opportunity selection Business concept testing Network support
Selection

Fig. 2 — Framework to analyze academic spin-oftpsses — Degroof and Roberts (2004)

Starting from the model offert by Ndonzuau, et@Q002), di “Black box of
economic value creation from university researchattidentifies and
analyses the main steps in creating o spinoff azgéion. From the in-depth
analyses evidenzia four stages relevant in explgithe transformation of
academic research results into economic value.

The four different levels of support and interventof the universities and
institutions in the spin-offs process (absence dlicges; minimal
selectivity/support; intermediate  selectivity/sugpo comprehensive
selectivity/support) that affect the activities déised in the three stages that

become more intense and concrete with increasw@vement intensity
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Fig. 3 — The black box model — Ndonzuau, et al00

The model is an input-output model with four staggy to generate
business ideas from research; (2) to finalize nemiwre projects out of idea;
(3) to launch spin-off firm form projects; (4) torengthen the creation of
economic value by spin-off firms. In this modelthe first step the research
evaluate the results of the research not only tlepoint of academic view
but overall from a point of commercial view. Thexhestep (2), the
researcher (often supported by a specialized stieiels TTO) translated the
research results in business idea. The third shepresults of research is
transformed into a spinoff organization. The ldepq4), the organization
is mature and the main scope is consolidates amagthens the competitive
advantage.
In according to authors, the starting point of tinisdel is “The black box”,
The process ends with the ultimate goal of creataige. The model offered
by Ndonzuau, et al., (2001), is not the only depeient model of the spin-
off in the literature.
Another very popular model in the literature is tmedel proposed by
Vohora, et al., (2002). The Vohara’s model is ddddn five phases:

(1) The phases of research: in which the ideaeatorg intellectual
propriety (IP) is defined; the actors involved egsearchers;

(2) The phase of identification of the opportunitige university
offices or researchers analyze the possibilitiegxploit the intellectual



property (IP); the main actors are researchers thaduniversity office
responsible for issues related to intellectual propmanagement;

(3) The phases pre-organizational: it defines thgea and
entrepreneurship characteristics and identify gmessary resources;

(4) The phase of reorientation: it create the figgrational routines
and redesign it;

(5) The phases of sustainable growth: the organizdiecomes
autonomous from the academic structure.
Furthermore the authors highlight how these staggsire a high level of

institutional learning'.

A last scheme is that proposed by Consiglio ando8irt2000).

LABORATORIO IMPRESA LABO- | IMPRESA SPERI- IMPRESA IMPRESA
DI RICERCA RATORIO MENTALE DI NICCHIA MERCATO
| passaggio Il passaggio Il passaggio IV passaggio
-Sviluppo di di- |- Sviluppo di - Sviluppo di - Ampliamento
mostrazioni del- | un’offerta spe- | un’offerta strut- | dell’'offerta a piu
la tecnologia rimentale di turta di segmento | segmenti
segmento
- Test sulle cu- - Definizione di - Definizione di
stomer utility - Acquisizione di | una strategia di | una strategia
functions una vision del marketing multitarget
mercato
- Realizzazione -Capitalizzazione |- Ampliamento
di fatturati da - Sviluppo di delle attivita di del raggio
sperimentazione | partnership impresa e svi- d’azione e delle
luppo del fattura- | dimensioni a-
- Necessita di to ziendali
allineamento tra
investimenti e
fatturato

8 Hitt, M. A,, Li, H., & Worthington, W. J. (2005Emerging markets as learning
laboratories: Learning behaviors of local firms émcetign entrants in different
institutional contextsManagement and Organization Review, 1(3), 353-380.
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Figure 2 — the development of a spin off from reslea Consiglio e Simoni (2000)

About the authofs the transition from scientific research to spfraainsists
of four steps. According Antonelli (2011), theurg above shows in his
first three phases the substantial difference vatiother startup. In
particular, the first three steps (research grtalpgratory of enterprise and
experimental enterprise), this steps are critideps for creation and
gestation of spinoffs. This last phase is very cdempand long. The
complexity is due to the internal rules of univees.

The fourth phase is the phase of the organizatamiup. In this phase the
enterprise, generally of small size and little stinwed, enters the economic
system and generating the first profits. The finan@sources are usually
reinvested for new research projects. The next, shepn laboratory
enterprise to experimental enterprise, the orgéinizabegins to develop
more structured organization and seeks to incragsecompetitive
advantage. The next step that marks the transitiom experimental
enterprise to niche business, the management ofamgdsers and
entrepreneurs, consider increasing the size of dhganization and
investment. In according several authors (Rasmusseh, 2011; Klofsten
and Lundmark, 2016; Wright and Fu, 2016), in tHiage becomes critical
to the spinoff realize a business plan aimed astors and new partners.
The business plan is a strategic docufhémdt combining qualitative and

quantitative aspects and highlighting the critel@iments of success. In this

4 Consiglio S., Simoni M. (2000), “Metodologia euiisiti della sperimentazione”, paper
del Comitato Tecnico del Progetto “La tua ricerea la tua impresa” di Sviluppo Italia,
27/06;

5> Berbegal-Mirabent, J., Ribeiro-Soriano, D. E., &r@a, J. L. S. (2015). Can a magic
recipe foster university spin-off creatiord@urnal of Business Research, 68(11), 2272-
2278.

6 Upton, N., Teal, E. J., & Felan, J. T. (2001) a8tgic and business planning practices of
fast growth family firmsJournal of small business management, 39(1), 60-72.
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time, the proponent subjects are compared on issu@=rning related to
legal form, estimate the potential economic inN@tresults and definition
of necessary resourcedVithin the business plan has analysed the market,
potential competitors of the spin-offs, the stréisghnd weaknesses of the
project. It becomes necessary then produce a series ofmaots and
investigatiod that allow to focus on the context in which thénsff will
operate.

The next phase, the organization becomes a spimafet orientetf, with
the aim of consolidating its competitive advantajge management starts
to take dimensional and organizational developrpathis and expand the
offer to customers. In literature, may be encowtelifferent contributions

that analyze and study early-stage of spinoff.

In particular, an emerging line of research focumeshe analysis of social
networks and graduate teachers and entrepreneayter{2016) gives an
interesting contribution in this area of study,the author analyzed the
dimension of the academic and non-academic soelations put in the
spin-off in a social network, may can determineghecess of the business.

7 Walter, A., Auer, M., & Ritter, T. (2006). The irapt of network capabilities and
entrepreneurial orientation on university spinfugfformance. Journal of business
venturing, 21(4), 541-567.

8 Chen, X. P., Yao, X., & Kotha, S. (2009). Entramer passion and preparedness in
business plan presentations: a persuasion analygesnture capitalists' funding
decisions. Academy of Management Journal, 52(19;211.

®Mason, C., & Stark, M. (2004). What do investarsd for in a business plan? A
comparison of the investment criteria of bankeesiture capitalists and business angels.
International Small Business Journal, 22(3), 228-24

0'Man, T. W., & Lau, T. (2000). Entrepreneurial cartgncies of SME owner/managers
in the Hong Kong services sector: A qualitativelgsia. Journal of Enterprising Culture,
8(03), 235-254.
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The model proposed by the authors have limitatidhs. main limitation is
that it does not explain why some research resultstransformed into
spinoff. According to the above models, each ofrésearch result should
be able to generate spinoffs. At the same timeadstime that there is a
directly proportional relationship between investina research and the
creation of new spin-off companies. A further liatibn of most of the
models that study the spinoffs’ creation proceskesfailure to consider of
the knowledge and the skillsnecessary at different stages of spinoff. In
addition, several models do not explain what mdtisaa researcher to
undertake a business activity

To overcome these limits, it is necessary to takecansideration the
competence-based competition theory (Hamel, 19891;1 Heene and
Thomas, 1996; Hamel and Heene, 1994; Gorman anend$o01997;
Freiling, 2013; Lin and Wu, 2014). According toghineory the firm is seen
as a learning organization using resources (assetnploys knowledge
and expertise (skills) to achieve its strategieotiyes®. The spinoff, under
the perspective of competence-based competitimryhmeay be considered
as a container, which in early-stage builds theessary skills and
knowledge to be able to start the business. Thayhef competence-based
show how organizations can develop sustainable ettiye advantage in

a systematic and structural Way In the first moment, the spinoff

1 Need, W. C. D. H. P. (2006). Human resource mamagé Gaining a competitive
advantage.

127ahra, S. A., Van de Velde, E., & Larraneta, BX02). Knowledge conversion
capability and the performance of corporate angarsity spin-offs. Industrial and
Corporate Change, 16(4), 569-608.

13 Sanchez, R., & Heene, A. (1997). Reinventing sgiatmanagement: New theory and
practice for competence-based competition. Europdsmagement Journal, 15(3), 303-
317.

14 sanchez, R., & Heene, A. (200Z)e new strategic management: Organization,
competition and competence. Wiley.
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accumulates academic knowledge through patentsands results and
academic staff. Later the spinoff seeks to accutawdatrepreneurial skills.

Another fundamental aspect in the process of acedamrepreneurship
is the intellectual property rights (IPR) on reséafindings (Geuna and
Rossi, 2011, p. 1068). In the last decades, theonhajuniversity and
institution of research follow an institutional ogmship model making the
university the first owner of the research findirgsere the researcher is
employed (Geuna and Rossi, 2011, p. 1068).

The integration of “Black box” model
With these theoretical bases, it can integratertbdel proposed by

Ndonzuau, et al., (2002).
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This new model highlights a number of consideraibefore not clearly
highlighted. In particular, the figure 2 proposdmbee can be seen that the

process of creating the spinoff of the research.idée peculiarity of the
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spin-off organizations is the starting input, thetto say the phase of
development of the idea of research. This stepagesult of an academic
reasearch activity? carried out by university professors or researchigs.
The output of academic research is the initial irgfuhe academic spinoff.
From these initial observations, it is possible uoderstand the first
difference between the spinoff and any other ogiun. Necessary at this
early stage skills and knowledge are highly quadifiand focused on
research aspects. Objective of this phase is marited economic return but
the accumulation of knowledge within the universityand its staff. The
main parties involved in this phase are researchr@sesearch groups. The
research idea is the fundamental element thaindisghes it from other
organizations spinoff. In fact, in scientific lisgure all authord agree in
defining the research idea as the basic and distnelement of spinoff. La
research idea is processed through a scientificegurfor the achievement
of scientific results. The academic research amddseilts are a public good
(Book, 1990; Etzkowitz, 1998; Burke, 2005). In acting to Grimaldi, et
al., (2011), the main types of academic researeh Ratents, licensing,
collaborative research, contract research and ttomguThe authors add
this list of types of academic research the acacdeminoff. In our vision
the spinoff is an indirect result of scientific @asch, but rather is a vehicle
for the transfer and exploitation of knowledge. tfansform the results of

research in a firm (spinoff) is necessary processithrough a business

15 Smilor, R. W., Dietrich, G. B., & Gibson, D. V.4%3). The entrepreneurial university-
the role of higher-education in the United-Statetechnology commercialization and
economic-developmeninternational Social Science Journal, 45(1), 1-11.

16 Gonzalez-Pernia, J. L., Kuechle, G., & Pefia-Legazk (2013). An assessment of the
determinants of university technology transtezonomic Development Quarterly,
0891242412471847.

17 Klepper, S. (2009). Spinoffs: A review and synteeEuropean Management Review,
6(3), 159-171.
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concept. The transition from academic research bosiness oriented of
result of research is not simple or automatic.tfifsll is necessary include
further aspects. The first aspect is to understamat types of result has led
research. Indeed, not all research results genleuainess idea; not all ideas
amount to opportunities for new venture projectshg@, 1994;
Wennenberg and DeTienne, 2011; Vesperi, et al.5R0Horeover, the
second aspect is to understand the reason whtctdemic (or research
group) want to start a spinoff process. In the migjspinoffs’ creation
model present in the literature, not taken intosoderation this aspect. The
motivation for the creation of a spinoff can hamdividual character (that
is related to the professor or research group) adleative (related to
university). Several authors (Eisl 2013; Audretsch, 2013; Rasmussen, et
al., 2014; Casati and Genet, 2014; Leloux, et2017), have provided
different studies on the subject of motivation. Abbazzeri and Piccaluga
(2014) until the first part of the eighties thegashers that constituted a
spinoff were viewed with suspicion and distrustdd@p the motivation that
push the researchers to start-up a spinoff arerdiff®. Achievement,
Independence, Research, and Necessity.

Other side the reasons that push the universitieslEIs) to enter in the
spin-offs company can be traced to the “third noissf universities. The
third aspect includes the resources that have dyirpassesses of spinoff
(economic, financial, knowledge and skills). Itiscessary to understand
the gap between resources owned and not ownedrcesourhe actors
involved in this phase are beyond the researchetrenresearch team even

the university offices predisposed to exploitatidmesearch results (TTO).

18 Adam, N. (2014). Motivation And Success Of Acade®pin-Offs: Evidence From
Hungary. Annals of Faculty of Economics, 1(1), 1A2249.
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In this regard the drafting of a business plan tdliws bridge the gap
between academic knowledge and Entrepreneurids skil be needed.

By organizational design of spinoff and evaluatdthe resources needed,
the researcher or universitycan decide whether to continue or not to
continue with the creation of a new firms. In thisase, several actors are
involved: the researcher and the research teanuiliersity offices for the
exploitation of research (TTO) and the entrepresieur

In the case is created a new spinoff, it may geaezeonomic value or no
generate economic value. The difference betwegriraf§ that generates
economic value and one that does not generate ewonalue is the
entrepreneurship skill.

Conclusions

The international academic debate and the uniyesggtem from the time
show an increasing attention to the phenomenonreztion of spin-offs.

Moreover, the attention and the evolution of tedbgp imposes a

development of the role of universities in the aband economic system.
Next to research and education it prompted theausity to also cover the
exploitation of research (so-called Third Missiohle spinoff, appears the
most appropriate tool and common to perform this tesk. At the same
time, the spin-off is presented as a complex omgiun with traits not yet
analyzed. There are numerous contributions initeeture on the topic of
creation and development of spin-off. From theftragiew of the literature

highlighted in this work, there were valid and mefging creation and

development models. All models feature innovatiharacters and often

19 Smilor, R. W., Gibson, D. V., & Dietrich, G. B.420). University spin-out companies:
technology start-ups from UT-Austidournal of business venturing, 5(1), 63-76.
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uncommon with each other, the result of the difierperspectives of
analysis used by the authors. Analyzing the creatd models and
development of an enterprise spinoff, it emerges thmoves from one
stage to another (Bhava, 1994; XU, et al., 2012gBand Sharp, 2015).
Therefore, we conclude that in the literature tihecpss of creating the
spinoff consists of several steps.

By focusing on the prospect of the academic knoggedand
the’entrepreneurial skills, with the theoreticappart of competence-based
competition theory we have tried to offer an insgm and a new model.
The proposed model, seeks to explain why not albiteademic knowledge
(ie research results) become spin-offs. Introdactibvariables such as the
entrepreneurial education, the motivation and toga networks (Link and
Scott; 2005; Walter, et al., 2006) first not comese&ll, give a preliminary
response. The model presented show a series afhtasthat allows
professionals and universities to understand hawsthinoffs are created
within the academic system.

First of all, the actors involved in the process aresearcher, entrepreneur
and universities. They must interact with each otbethe development of
a social network to support the activities of sfinén particular, the
academic knowledge and the skills of actors inv)vare fundamental
elements for the creation of spinoff.

The model also presented, beyond the traditiongdosition between
“economic” conception and “scientific’ conceptioMd¢Millan, et al.,
2000). The opposition is in the model is exceedgihkime model. The
research ideas are not sufficient for startinginaporganization and able
to achieve a competitive advantage.

There are several limitations of this study. Infir& instance, future studies

could focus on the many actors involved in the edéht stages of
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development, the objectives and strategies toitfaelthe creation of new
businesses. A further limitation of the model istd consider all the context
variables that can affect the development of addpifhe model must be
built and strengthened especially in its final ghas

By future empirical evidence of this model will pessible to understand
whether the model can be used in all areas of seidvioreover, it is evident
that the internal rules of universities is influahtn this process.

The connection between the world of research amd¢bnomic system now
seems insoluble. The spin-off is the simpler antunah response to
knowledge-based economy. The spinoff answers tloggireaments of
competition on the market, internationalization aimthovation of
enterprises. The main promoter of this knowledgagfer mechanism are
the universities must actively work together witie tsocial and economic
system (local authorities, companies and tradecassans) in order to
create a successful social network.

To achieve this result, universities have to redogeeaucratic processes
that lead to the approval of the spin-off, with@ientation to new public

management.
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