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Preface

The nature of universities is changing as reduced public funding reflects a
public debate about their role in society. An important aspect of this inter-
national phenomenon is increased emphasis on the commercialization of uni-
versity research. Of particular interest is academic entrepreneurship, which
relates to the development of commercialization beyond the traditional focus
upon the licensing of innovations to the creation of new ventures that involve
the spinning-off of technology and knowledge generated by universities.

While there has been substantial university spin-off activity internation-
ally in recent years, a number of major aspects are little understood. First,
considerable debate surrounds the ability of spin-offs to generate the wealth
benefits expected by universities. Second, much research focuses on the US
context, and especially on high-technology (high-tech) clusters of academic
entrepreneurship within that country. This institutional environment con-
trasts markedly with that prevailing elsewhere. Universities in different
environments may face varying challenges in the development of success-
ful spin-off companies involving the transfer of technology and knowledge
from universities.

This book aims to go some way to filling the gap in our understanding
of the process of spin-off creation and development in environments
outside the high-tech clusters of the US. First, we focus on the process of
spin-off creation and development in several European countries, selected
to reflect the diversity of the institutional environment. Second, we adopt
a multi-level approach to examine the process of spin-off creation and
development. In particular, we consider units of analysis involving the uni-
versity, technology transfer office, spin-off firm, individual entrepreneurs
and teams, and finance providers. Third, we utilize extensive quantitative
and qualitative studies to examine these different levels of the process.
Fourth, we identify policy implications for the future successful develop-
ment of spin-offs.

The research reported in this book was funded by a number of agencies,
notably the UK ESRC (grant # RES-334-25-0009), the EU PRIME
network of excellence, the EU INDICOM project and the Bank of
England. We are grateful for their support.

This book reflects the efforts of a number of colleagues who have col-
laborated with us on the projects that form the basis for the results reported
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here. In particular we acknowledge the inputs of Massimo Colombo,
Margarida Fontes, Mirjam Knockaert, Nathalie Moray, Simon Mosey
Evila Piva, Marie Renault, Iris Vanaelst and A. Vohora. We are also grate-
ful to the various technology transfer officers, founders, chief executive
officers (CEOs) and team members of spin-offs and venture capital execu-
tives who contributed their experiences to the study. Thanks to Louise
Scholes for commenting on the text. We also thank Francine O’Sullivan for
her encouragement and forbearance.
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1. Introduction

1.1 INTRODUCTION

The nature of universities in Europe has changed dramatically since the mid-
1990s. A number of events have precipitated this change. First, following the
drop of federal funding for research at universities in the US, the public
research funding of research at universities in Europe has also decreased
(Etzkowitz, 1983). Second, a public debate has emerged about the role which
universities have to play in society. Third, many countries in Europe have
adopted a Bayh-Dole type of Act on university patenting activity. These
environmental changes are believed to increase the pressure and incentives to
commercialize university research (Bank of England, 1996; Confederation
of British Industry, 1997; Siegel, et al., 2003). Traditional emphasis has been
upon the licensing of innovations (for example, Thursby and Thursby, 2002)
but greater attention is now being addressed internationally to the creation
of new ventures that involve the spinning-off of technology and knowledge
generated by universities (Table 1.1).

According to the Association of University Technology Managers
(AUTM), US universities spun out 4543 start-ups between 1980 and 2003
(AUTM, 2005). In the 1980s, US universities created fewer than 100 start-
ups per year. In 2004 they created 462 start-ups, taking equity in 240 of
them. For many analysts, this growth is explained by the passage of the
Bayh-Dole Patent and Trademark Amendments Act of 1980 which per-
mitted performers of federally funded research to file for patents on the
results of this research and to grant licences for these patents, including
exclusive licences, to firms. Although there is some debate about the direct
effects of the Act (Mowery, 2001), patent activity in academia has seen
exceptional growth, for example from 1584 patent applications in 1991 to
10517 in 2004. During the same period, university revenue from patents
licences jumped from $200 million to $1.3 billion (AUTM, 2004). This Act
made it easier for universities to license and commercialize inventions,
facilitating the creation of spin-off firms interested in licensing and devel-
oping these inventions (Mowery et al., 2004). More generally, the
Bayh-Dole Act legitimated the involvement of universities in technology
commercialization and spin-off activities at US universities.
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Table 1.1  University spin-offs internationally (selected countries)

Country Period Number of spin-offs
UsS 1980-2003 4543%
Canada 1962-2003 1100
France 1984-2005 1230
Netherlands 1980-1990s 300
Australia 1984-1999 97
UK 1981-2003 1650*
Belgium 1980-2005 320
Sweden Up to 1990s 3000-5000* +
Germany 1997-1999 470-4000 p.a.”**
2001 900-8000
Notes:

* Includes 462 for 2004 relating to US and Canada.

+ Different number of respondents in different years.

** Estimates vary depending on definition and methodology.
+ + For Sweden and Germany estimates difficult due to IP ownership residing with the
academic rather than the university.

Source:  Authors’ review.

Within Europe, there is some debate about whether too many (Lambert,
2003) or too few (Williams, 2005) spin-offs from universities are being
created. As in the US (O’Shea et al., 2005), university spin-off activity in
Europe is highly skewed. UK evidence (Wright et al., 2003) shows, for
example, that 57 per cent of 124 responding universities did not create any
spin-offs in 2002 and only nine universities created five or more. Similarly,
a pan-European survey covering 172 universities in 17 countries found that
103 provided spin-off services. Only half of the universities providing spin-
off services created one or more spin-offs in 2004 (Proton, 2005).

In principle, university spin-offs benefit society and universities in a
variety of ways, including their effects on local economic development,
their ability to produce income for universities, their tendency to commer-
cialize technology that otherwise would be undeveloped, and their useful-
ness in helping universities with their core missions of research and
teaching (Shane, 2004). There is clear evidence that some university spin-
offs are highly successful. For example, in the US, 18 per cent of all spin-
offs from the Massachusetts Institute of Technology (MIT) in the period
1980-86 went public (Shane and Stuart, 2002) and in the UK there were 20
public listings of spin-offs in the period 2003-04 (UNICO, 2005). In
Belgium, the InterUniversity Institute for MicroElectronics has realized a
multiple of 36 on a trade sale of a ten-year old spin-off sold for 50 million
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euros, while the first spin-off from the University of Gent was sold in 1994
for slightly over 2 billion euros after an initial investment of 75 million
euros over a ten-year period. Yet, many spin-offs are not successful and they
do not generate substantial wealth even though they appear to have high
survival rates (Nerkar and Shane, 2003). While it is relatively straightfor-
ward to create a legal entity, the act of creating a company does not neces-
sarily mean that it will subsequently create capital gains or income. There
is, therefore, a major need to understand the spin-off creation process and,
in particular, how wealth can be generated in the traditionally non-
commercial environment of universities.

The focus of research and policy attention has predominately been on a
small number of successful US institutions such as MIT and Stanford
(Colyvasetal., 2002; Shane and Stuart, 2002). These cases are atypical even
in the US because of the resources they can command and because they are
located in regions that are effectively quasi-incubators. Although cases such
as Cambridge, Leuven, Heidelberg and Chalmers may be considered suc-
cessful high-tech centres by European standards, the geographical context
of MIT and Stanford is not replicated in any part of Europe. Rather, many
universities and public research organizations (PROs) in Europe have trad-
itionally operated in an environment where high-tech entrepreneurship is
relatively new or undeveloped. The spin-off process in such contexts is likely
to be very different from that in more developed high-tech entrepreneurial
environments such as Boston or Silicon Valley (Roberts, 1991; Roberts and
Malone, 1996; Saxenian, 1994a, 1994b) where the capability to select the
best projects and allocate resources to them already exists. Here the spin-
off process can follow a ‘business pull’ strategy that is not dependent on the
activities of the PRO, but benefits from high levels of innovation within the
surrounding region. In contrast, in environments with less demand for
innovation, characterized by a weak entrepreneurial community and few
other key resources, PROs may need to play a more proactive incubation
role. This strategy is best described as ‘technology push’, where the PRO
exercises selection and provides venture creation and development support
throughout the stages in the spin-off process.

The purpose of this book is to examine the spin-off venture creation
process in a European context. We encompass a range of institutional
environments both in terms of different countries and in respect of different
regions and universities within individual countries. Our analysis adopts a
multi-level approach. We focus on evidence from spin-offs in Belgium,
France, Germany, Sweden and the UK. These countries provide a range of
institutional environments within the European context in which there is
variation in the general institutional context (La Porta et al., 1998; Reynolds
et al., 2003), the ownership of intellectual property (IP) in universities
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and the processes and policies relating to the stimulation and funding of
spin-offs.

The structure of this chapter is as follows. First, we outline the definition
of spin-offs used in this book. Second, we review key indicators of institu-
tional differences between the US and European countries. As the institu-
tional context may impact the nature of commercialization activities and
processes, we are particularly interested in how the elements of countries’
national innovation systems, research activity and funding, structure and
management of public sector research, entrepreneurial and business envi-
ronments, and availability of private equity capital may differ.

1.2 DEFINITION OF UNIVERSITY SPIN-OFFS

Our study includes a wide range of companies that originate from univer-
sities. We define university spin-offs as new ventures that are dependent
upon licensing or assignment of an institution’s IP for initiation. This
definition is consistent with that used by the AUTM in the US. In some
cases, where permitted, a university may own equity in the spin-off in
exchange for patent rights it has assigned or in licu of licence for fees. This
is a narrow definition of a spin-off, but also the one which is most often used
in empirical studies, although not every researcher clearly specifies that
his/her study exclusively looks at these spin-offs. The reason for this is that
in general these spin-offs are the easiest to keep track of for the Technology
Transfer Office (TTO) since they are by definition based upon university IP.

However, if we only focus on spin-offs using the first part of the
definition, we would miss a substantial part of the reality. At some univer-
sities in some institutional contexts, IP is not necessarily owned by the uni-
versity. Moreover, many companies are created that do not build upon
formal, codified knowledge embodied in patents. Therefore, we also include
start-ups by faculty based in universities which do not involve formal
assignment of the institution’s IP but which may draw on the individual’s
own IP or knowledge. It is hard to assess how many of these academic start-
ups exist in comparison to the number of spin-offs. The relative proportion
of both categories will depend upon the research composition at the uni-
versity, the institutional context, the university policy with regards to IP
rights and, finally, the entrepreneurial activity of the academics themselves.
Some evidence from our Belgian sample suggests that in that specific
context about half of the companies created by university faculty are spin-
offs; the other half are academic start-ups.

However, we exclude companies that may be established by graduates
after they have left the university and companies established by outsiders
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that may draw on IP created by universities. The former are only loosely
connected to the university and are very difficult to identify in empirical
studies. Most universities do not have an idea about the companies that
were created by graduates from their undergraduate or master pro-
grammes. Even if they do, it is usually not clear whether the start-up can
be linked to specific knowledge created and transferred in the university
setting or whether it is based on knowledge which the graduate cumulated
outside the university. Although we do not include them in this book, their
number should not be underestimated. Some empirical evidence collected
by the University of Twente suggests that companies created by graduates
might outnumber the spin-offs by 20 per cent.

1.3 INSTITUTIONAL DIFFERENCES

Institutional differences between the US and European countries may have
a general contextual bearing on the extent and nature of university spin-off
activity in Europe. In this section, we examine different indicators of these
contextual differences. First, we explain how the European Innovation
Paradox forms the basis of the recent changes in Europe’s innovation
policy. Second, we discuss the intensity of research and development
(R&D) in each of the countries in the study and pay particular attention to
the so-called 3 per cent norm in terms of gross expenditure on research and
development as a percentage of gross domestic product (GDP). Third, we
analyse how the university system differs in each of the countries included
in the book with a particular focus on differences between Europe and the
US. Fourth, we discuss briefly the legal-institutional framework within
which professors operate. This framework, which encompasses the regula-
tion of IP and the public status of professors, differentiates Europe from
the US. Fifth, we outline differences in entrepreneurial and the national
business environment, which are relevant to explain the academic spin-off
activity. Finally, we discuss differences in the availability of equity capital.

The European Innovation Paradox

In Europe, a discussion about spin-offs cannot take place without having a
look at the innovation system in which these spin-offs are created. This
innovation system comprises all the actors that play a role in the develop-
ment and commercialization of knowledge. The innovation system in
Europe started to change after the European Commission introduced its
famous concept of a ‘European Innovation Paradox’ (Caracostas and
Muldur, 1998). In their seminal work, Caracostas and Muldur have shown
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that the productivity rate of academics in terms of scientific papers is higher
than that of their US colleagues, when we take language-related issues into
account. However, in terms of patents per capita, all European countries lag
significantly behind the US. The European Union plays a leading role in top-
level scientific output, but lags behind in the ability to transform this strength
into wealth-generating innovations. In other words, Europe performs well in
science but badly in innovation. This idea of a technology gap with the US is
however not new in Europe. In France, it appeared for the first time in 1964
in a publication of the Direction Générale a la Recherche Scientifique et
Technique. It shows how Europe perceives the US innovation system.

The US innovation system is expected to have a strong ability to convert
its scientific research into technologies and practical applications through
the creation of high-tech start-ups. The strengths of the US innovation
system have been identified as: a favourable IP system, universities as a
source of a large number of spin-off firms, strong links between university
and industry, strong relationships between large companies and new firms,
the availability of venture capital and of business angels, and last but not
least, public policies to support these new spin-offs through the Small
Business Administration (SBA) and the Small Business and Innovation
Research (SBIR) programme. Seen through a European lens, the US has
created world leaders such as Intel (created in 1968), Microsoft (1975),
Cisco (1984) and Dell (1984) who appear among the 25 larger American
companies, whereas SAP (created in 1987) is the only ‘young’ firm to appear
among the top 25 European companies. If one looks at the companies
created after 1980 among the 1000 larger companies in the world, 64 are
American and only nine are European (Worms, 2005). Since 1980,
American small and medium-sized enterprises (SMEs) generated seven
times more new world-leading companies than the SMEs from the whole
of the European Union (CEC, 2004).

In Europe, the national systems of innovation seem traditionally to have
been much more unfriendly to new firms. The weaknesses of these systems
are explained largely in terms of institutional, organizational and cultural
factors. Intellectual property regulation is still quite weak and the
single European Patent is blocked by ethnic minorities in the European
Union. This results in high translation costs and expensive court trials. Most
universities are publicly owned and thus embedded in the bureaucratic
nature of any national administration. They have to overcome a number of
legal barriers in order to be even allowed to spin-off companies.
Collaboration between small and large firms is hindered by the absence
of technology agglomerations such as Silicon Valley and Route 128
(Saxenian, 1994a, 1994b). The financial markets experienced a strong growth
in the mid-1990s with different alternative markets such as the European
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Association of Securities Dealers Automatic Quotation System (EASDAQ),
the Alternative Investment Market (AIM), Neuer Market, le Nouveau
Marché being launched in different countries, but each of these markets —
except maybe AIM — suffered from illiquidity of the small cap stocks that
were quoted on these markets, and the secondary markets in Germany and
France as well as the Brussels-based EASDAQ simply collapsed after the
dotcom bubble. On top of this, some of Europe’s flagships in the new
economy, such as BAAN Company and Lernout & Hauspie, both success-
fully quoted on the New York Stock Exchange (NYSE) at a certain point in
their lifetime, experienced fraud and eventually went bankrupt in very spec-
tacular ways, receiving lots of adverse media attention in most of Europe.

However, European policy-makers are increasingly aware that economic
growth depends strongly on the development of technology transfer from
public research to industry, especially through the creation of new know-
ledge-based firms. As a result, policy-makers clearly have perceived a need
to develop new policy instruments and change the legal and institutional
environment of the mid-1990s to develop a system of innovation in which
new technology-based firms (NTBFs) and particularly spin-offs or start-
ups from public research play a crucial role in new technologies. Because
these changes are so numerous, we devote a chapter to them. Chapter 2
describes the development of policy priorities and instruments in this area
in European countries.

Research Input and Output and the 3 Per Cent Norm

Within the context of the European Innovation Paradox, the European
policy-makers have agreed that not only the system of innovation should be
transformed, but also that the intensity of innovation efforts should be
increased in each of the member states. Since a simple metric to quantify the
innovation intensity in a country does not exist, the general idea was to turn
back to a widespread and very objective measure: gross domestic expendi-
ture on R&D (GERD). Through consensus building, the key goal in Europe
for European Union (EU) member countries is to achieve a target ratio of
GERD to GDP of 3 per cent by 2010. There are large structural differences,
both between European economies and the US and within European coun-
tries in terms of the extent of R&D funding in relation to national income,
who funds the expenditure and who performs the research.

Comparing GERD to GDP, there is a substantial gap between the US
and the EU: 2.66 per cent for the former and only 1.86 per cent for the
latter (Table 1.2, column 3). As the ratio was relatively stable between 1999
to 2002 (respectively 21 per cent and 20 per cent), this gap seems likely to
persist, with Europe still having much to do to catch up with the US.
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Table 1.2 R&D expenditure

Gross Gross Gross % of GERD % of GERD
domestic domestic domestic carried out carried out
expenditure expenditure expenditure by the by the
on R&D on R&D on R&D as public private
Volume Evolution % % of GDP sector sector
(billion $) 1997/2002 (2002)
(2002)
Belgium 6.4 +33 2.24 26.7 73.3
France 37.9 +17 2.26 36.7 63.3
Germany 54.2 +19 2.53 30.8 69.2
Sweden 10.2 +36 4.27 22.4 77.6
UK 31.1 +19 1.87 33.0 67.0
EU 202.0 +21 1.86 36.2 63.8
UsS 277.0 +20 2.66 28.0 72.0
Source:  Data OECD, Eurostat, OST estimations and computation (OST, 2006).

In 2002, EU member states spent $202 billion on R&D. Nearly two-
thirds was spent by three countries: Germany ($54.2 million), France ($37.9
million) and the UK ($31.1 million). In absolute amounts, Sweden ($10.2
millions) and Belgium ($6.4 millions) are some distance behind (Table 1.2,
column 1). But, when research spending is expressed in terms of each
country’s GDP, Sweden, with 4.27 per cent of its GDP devoted to R&D,
becomes the leading European country. When ranked by this indicator, the
gap between Germany, France and Belgium is notable (2.53 per cent com-
pared to 2.26 per cent and 2.24 per cent, respectively). But the depth of
activity in these three countries is markedly greater than that of the UK
(1.87 per cent).

In 2002, nearly two-thirds of European R&D effort was carried out by
the private sector (63.8 per cent) and one-third (36.2 per cent) by the public
sector (Table 1.2, columns 4 and 5). Looking at how the national R&D
effort of the five countries studied in this book is distributed between the
private sector and the public sector notable differences appear. In Sweden
and Belgium, R&D is chiefly carried out by the private sector (77.6 per cent
and 73.3 per cent, respectively). In Germany and the UK, the role of the
private sector is a little less strong (69.2 per cent and 67 per cent, respect-
ively). France is the country where the private sector activity (63.3 per cent)
is the closest to the EU average.

There are about 5.3 million full-time-equivalent researchers in the world:
1.26 million of them work in the US and 1.13 million in the EU. When this
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number of scientists is expressed as a ratio of the labour force, a major
difference emerges, with the density of researchers in the US (8.62
researchers per thousand workers) being considerably ahead of that in the
EU (5.39) (Table 1.3, column 1).

The distribution of researchers between the private (laboratories of
private firms and enterprises) and public sectors (laboratories funded by the
state, universities and other institutions of higher education, and not-for-
profit organizations) varies greatly from country to country.

In the US, less than a fifth of researchers work in the public sector (17.7
per cent), while in Europe this figure is around a half (50.6 per cent) (Table
1.3, column 2). Among the five European Union member states studied in
this volume, a disparity exists but is less important ranging from France,
where 48.9 per cent of researchers work in the public sector, to the UK and
Sweden, where 39.8 per cent and 39.4 per cent of researchers, respectively,
are in the public sector.

Scientific publications are one of the main products of research activity.
By using the information contained in bibliographic databases that record
all articles published in a selected set of scientific journals, it is possible to
count articles by country (as well as by the discipline, region or institution).
In 2003, nearly 35 per cent of world publications were produced by the EU
and 27.5 per cent by the US (Table 1.3, column 3). The EU’s scientific
output is concentrated in a small number of member states: Germany,
France and the UK account for over half of EU scientific production. The
UK is the EU member country with the largest publication share at 6.9 per
cent of the world total, followed closely by Germany with 6.7 per cent. The
share accounted for by France is noticeably smaller at 4.8 per cent but this
figure is some way ahead of Sweden and Belgium (1.4 per cent and 0.9 per
cent, respectively).

Last but not least, even though they have their limits, patent data are the
best available basis for indicators of the technological activity of a country
or set of countries. Two very different patent systems coexist: the European
system and the American system. In the European patent system, patent
requests are published after 18 months. Under the American system, only
successful applications are published, after a variable waiting period. In the
European patent system, EU members states’ patent share dominates,
unsurprisingly, accounting for 40.2 per cent of all applications (Table 1.3,
column 4). The US accounts for less than one-third of the patents in this
system (31.7 per cent). Germany leads all European member states with a
world share of 16.7 per cent, compared with 5.6 per cent for France, 5 per
cent for the UK, 2 per cent for Sweden and 1 per cent for Belgium. In the
US Patent and Trademark Office, the US accounts for 47.9 per cent of
filings, and Europe for only 17.6 per cent (Table 1.3, column 5). Here also,
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Germany largely dominates its EU partners, with a world share of 7.4 per
cent, nearly three times that of France and the UK. Sweden and Belgium
account for 1.1 per cent and 0.5 per cent, respectively.

Morgan et al. (2001) find in the US that the patent success rate for aca-
demic researchers was lower than for those from industry but that a
significant fraction of patent activity in universities results in commercial-
ized outputs. Comparative estimates of the number of patents issued by
academic establishments suggest that the UK performs less well than the
US when gross patenting numbers are deflated for differences in the size of
the countries (Wright et al., 2003). For example, while in 2002 the US uni-
versities generated 31.4 patents per $100 billion GDP, the comparative
figure in the UK was 23.0 patents per $100 billion GDP.

The ranking of the countries looks quite different when one looks at their
world shares of scientific production and at their world share of patents.
For example, the UK led the other countries in scientific production, with
a world share of 6.9 per cent ahead of Germany (6.7 per cent) and France
(4.8 per cent). However, its ranking looks quite different when world shares
of patent applications are considered, with Germany dominating and the
UK in third place. This demonstrates that there is no automatic relation-
ship between scientific output and technological capacity of the countries.

The above data have shown that the five countries differ widely by size
and R&D potential. Using indicators of scientific and technological
density is a way of countering the effect of country size. The scientific
density (Table 1.3, column 6), which relates the number of scientific publi-
cations to the size of the labour force, is higher for Sweden (192), the UK
(141) and Belgium (131) than for France (109) and Germany (102). The
Sweden performance is remarkable: its density is nearly double the
European average (100).

When technological density — that is, the number of European patent
applications by a nation compared to its labour force — is calculated for the
five countries (Table 1.3, column 7), once again Sweden (230) is at the top,
followed by Germany (222). France, Belgium and particularly the UK trail
at some distance.

In conclusion, the figures show that most European countries perform
very well in terms of publication and patent output. So, the innovation
paradox in these measures seems to disappear. However, this has not yet
translated into growth-orientated spin-offs. It remains questionable
whether the actions taken will accomplish the 3 per cent target or result in
the desired objective increasing spin-offs. A lot of effort seems to be put in
to subsidizing research which is mainly performed by the industry sector.
However, innovation efforts in terms of commercialization tend to be
overlooked, although some countries like Belgium consider public venture
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capital as part of the R&D budget. Belgium has set up a public pre-seed
capital fund with an almost 7 million euros budget to invest in spin-offs and
other technology-based start-ups. This amount of money is considered to
be R&D budget. The structure of the R&D sector will also determine the
extent to which spin-offs can be realized. In the next paragraph we discuss
these structural differences.

Structure of the Public Research Sector

The structure of the public research sector varies considerably between the
US and Europe and within Europe. The US is differentiated from Europe
by the higher percentage of private universities, among which commercial-
ization activity may be quite significant (Owen-Smith and Powell, 2001).
In Germany, the public research sector consists of two main types of
PROs: universities and research institutes. Of the 350 universities, 271 are
state owned with many private universities not having research bases.
Within the state sector, the technical universities have historically had close
connections to industry, notably engineering. The 63 general universities
comprise all higher education institutions without a clear engineering
background that offer a broad variety of disciplines. The 144 universities of
applied sciences (in German, Fachhochschulen) have a strong orientation
towards practical needs with a disciplinary focus of engineering, computer
sciences and business administration. A further 128 universities specialize
in specific disciplines such as the arts, medicine, education sciences, busi-
ness administration, public administration, sports or theology. Outside the
university sector are several hundred individual public research institutes
(PRIs) the vast majority of which belong to one of four large trade orga-
nizations. First, the Hermann von Helmholtz Gemeinschaft Deutscher
Forschungszentren (HGF) comprises 15 large research centres mainly
engaged in natural science and engineering, including nuclear research and
space research. Second, the Max Planck Gesellschaft zur Forderung der
Wissenschaft (MPG) runs 77 Max Planck Institutes (MPIs, including two
institutes outside Germany). Third, the Fraunhofer Gesellschaft zur
Forderung der angewandten Forschung (FhG) consists of 58 research insti-
tutes mainly engaged in applied research in engineering, a few of which
carry out military-related R&D. Fourth, the Wissenschaftsgemeinschaft
Gottfried Wilhelm Leibniz (WGL) unites 80 research institutes that cover
a range of disciplines and types of research, including some institutes with
service function (such as museums and scientific libraries). These institutes
receive a greater proportion of their funding from government than the uni-
versities. In addition to direct state funding, a major funding body is the
German Research Foundation (DFGQG) financed jointly by the Federal and
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the local state (Ldnder) governments and providing grants for scientific
research based on a peer review system (both for small projects and long-
term research networks and centres of excellence). Funding by companies
is almost entirely project based, either in the course of contract research or
collaborative projects. Funding for scientific research is provided by
company foundations such as Volkswagen-Stiftung, Fritz-Thyssen-
Stiftung, Bosch-Stiftung, Bertelsmann-Stiftung and hundreds of other
private foundations. Until the 1990s, public funding severely restricted
investment by universities into spin-offs. Latterly, the environment has
changed as more universities are becoming subject to global budgeting,
enabling university managers to decide where to allocate the institutional
funding received from the state government.

In Sweden, only 11 out of 39 higher education establishments have a uni-
versity status. Two are broadly diversified in the field of science, the remain-
der being more or less specialized. Three are private: Chalmers University
of Technology, Stockholm School of Economics and Jonkoping
University. Ten out of the 39 dominate the R&D carried out. The 30 public
research institutes and industrial R&D institutes cover diverse fields of
science. Two-thirds of the institutes’ finances come from individual com-
panies. The state, through such bodies as NUTEK! and VINNOVA 2 pro-
vides an important one-third of the finances.

The public research sector in the UK consists of 167 organizations that
have university status (there are three additional private universities),
though not all are engaged in research. There are also 85 government
laboratories/public research institutes. Financing for university research is
provided by seven discipline-based autonomous state-funded research
councils? which are part of the Office for Science and Technology (OST)
and the Higher Education Funding Councils (HEFCs), which finance the
main operating costs of universities. The allocation of HEFCE money is
influenced by the (approximately) five-yearly Research Assessment
Exercise (RAE) under which a range of discipline-based panels of peers
rates the research of each university department. Falling Higher Education
Funding Council for England (HEFCE) funding for research universities
has contributed to increased fund-raising from the commercial sector. In
addition, major foundations like the Wellcome Trust and other charities
finance research, in particular in the medical field.

At the extremes, the management of universities may be centralized or
decentralized. In the decentralized model, universities retain a high degree
of autonomy and effectively compete against one another (Goldfarb and
Henrekson, 2003). It has been argued that as a result of the highly decen-
tralized system in the US, where there are proportionately more private
universities than in European countries, universities have been more able to
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become responsive to the economic needs of society (Argyes and
Liebeskind, 1998). In the centralized model, the state plays an important,
and highly visible, role in managing the overwhelmingly public university
sector, such as in mainland European countries. Under this system acade-
mics have traditionally been civil servants with high degrees of pay
uniformity. The UK is probably best described as a hybrid model, a mixture
of both the decentralized and centralized systems. In particular, competi-
tion has been encouraged within the state sector for research funding
through the RAE and the Research Councils. Although the academic
labour market has become relatively flexible, rigid pay scales are still
imposed at all levels below full professor.

In France, the public research sector consists of three main types of PROs:
90 universities, 25 public research organizations and around 180 grandes
écoles (public engineering or agronomic schools and management schools).
The main public research organization is the CNRS (Centre national de la
recherche scientifique — the National Centre for Scientific Research), a multi-
disciplinary institution with a mission to undertake fundamental research.
The other main important PROs are the CEA (Commissariat a I’énergie
atomique — research on nuclear energy), INRA (Institut national de la
recherche agronomique — agricultural research), INSERM (Institut national
de la santé et de la recherche — Health and medical research) and INRIA
(Institut national de la recherche en informatique et automatique — research
on computer science and artificial intelligence). All these public research
organizations have autonomy in decision-making and research strategy. In
contrast, the universities lack autonomy both in recruiting (which depends
upon a national competition) or managing their personnel or in implement-
ing a strategy. The universities, the CNRS and the grandes écoles represent
academic research activity, while the other PROs represent what is referred
to as ‘la recherche finalisée’ (OST, 2004).

Recent years have seen the disappearance of dualism, the separation
between the CNRS and the universities, and the existence of the grandes
écoles without research activities, which had been a particular feature of
the Colbertist model in France (Mustar and Larédo, 2002). The CNRS
could now be considered, following the example of the Anglo-Saxon
research councils or the National Science Foundation (NSF), as a research
support agency or, more specifically, an agency concerned with structures,
which makes its contributions in the form of human potential and large
technical rather than financial resources. For example, CNRS staff and uni-
versity staff collaborate closely, since 90 per cent of CNRS personnel are
employed in laboratories located in the universities. Traditionally, the uni-
versities have weaker links with industry. Most of the best PhD graduates
traditionally obtain positions in the public sector. The grandes écoles have
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strong links with industry and most of their graduates obtain high-level
positions in industry. Currently, across all disciplines, one in every five
PhD theses in France is produced in the research centres of these
schools, although they only contain barely 6 per cent of all teacher-
researchers.

These changes have occurred in the wider context of governments
increasingly disengaging from large military and civil programmes, and
looking towards the support of SMEs and high-tech firms, using public
sector research as a major vehicle. In 2005, two new agencies were created.
The first is the Agence de I'Innovation Industrielle (AII), which will finance
the new Programme Mobilisateurs pour I’'Innovation Industrielle. The first
six large research programmes involving 600 million euros of funding, 236
million euros of which are to be provided by AIl, were launched in April
2006. These programmes focus on the Internet (Quaero), biotech
(BioHub), telecommunications (TVMSL), the built environment (Homes),
transport (NeoVal) and the green car. The second agency is the Agence
Nationale de la Recherche (ANR), whose objective is to increase the
number of research projects across the scientific community, which will be
financed after peer evaluation of competitive bids. The main idea behind
the creation of this agency is that project-based research funding is wide-
spread in many foreign countries and constitutes a factor of dynamism to
explore the borders of science. The ANR is effectively envisaged as a
French NSF, with a budget for 2006 of 800 million euros for research pro-
jects of a duration of four years maximum.

In Belgium, there are 17 universities and 59 polytechnic schools active in
the field of research and education. These universities have increasingly
suffered from budgetary cuts. The result of this unfavourable policy is that
research has increasingly become financed by external sources, which in
turn leads to difficulties in attracting permanent staff. However, in the
mean-time the number of students is increasing annually. For example, the
two largest Dutch-speaking universities Katholicke Universiteit Leuven
(KUL) and Universiteit Gent (UG) saw their number of students increase
from, respectively, 23 659 and 19 920 in the academic year 1997-98 to 28 058
(+18 per cent) and 22052 (+11 per cent), in the academic year 2000-2001.
Conversely, the personnel at the KUL decreased over the same period from
5720 to 5038 (—12 per cent) while it increased only slightly at Ghent
University from 3562 to 3772 (+6 per cent).

The legal framework for industry science relations is particularly compli-
cated since the country is divided into three ‘regions’ (Brussels, Flanders and
Wallonia), that are delegated to organize industry matters such as R&D
subsidies (including joint R&D-university projects) or issues concerning
intellectual property. In a kind of matrix structure, the country is divided
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into two ‘communities’: the Flemish and the French (Walloon) community.
Each of these regions and/or communities has its own policy and regula-
tions. In this book, we will examine the situation in Flanders.

In addition to the universities and polytechnics, there are four important
independent Flemish research institutes: the Flanders Interuniversity
Institute for Biotechnology (VIB), the Interuniversity Institute for Micro-
electronics (IMEC), the Flemish Institute for Technology Research (VITO)
and IBBT. The VIB specializes in biotechnology research, the IMEC spe-
cializes in microelectronics, and the VITO conducts orientated contract
research and develops innovative products and processes in the fields of
energy, environment and materials. The IBBT is the recently created
Institute in Broad Band Technology. The importance of these institutes for
spin-offs is great since they cumulate research efforts across universities. In
other words, the Flemish government has chosen to build a critical mass
across universities in particular technological domains. The IMEC, for
instance, unites research groups from four different universities and also
has its own campus. In total it employs over 1000 researchers. The VIB and
the recently created IBBT follow a model of virtual cooperation. This
means that the research groups stay within the different universities but a
holding structure coordinates their efforts.

In conclusion, we can state that the university system in Europe is mainly
dominated by the government, both in terms of management and research
funding. This will have severe consequences for the way in which the uni-
versities are managed and, relatedly, on their degrees of freedom in terms
of recruitment, promotion, commercialization efforts, and so on. In add-
ition, in some countries such as France, Germany and Belgium, public
research has been concentrated in government-based research laboratories,
which cannot be neglected in a study on spin-offs. These research labora-
tories are created by government to concentrate the research efforts and
build up a critical mass. Often, they compete with the universities in terms
of research funding and employees or, as in Belgium, they simply draw
resources from the different universities.

One of the most important environmental changes in Europe which is sup-
posed to have had an impact on the way in which spin-offs are conceived is
change in legislation relating to IP rights. This is the topic of the next section.

Management of IP

The ownership of IP has important implications in terms of the creation of
incentives for academics, and other related parties, to commercialize tech-
nology. Where property rights are weak and knowledge is tacit, the transfer
of technology can be highly problematic due to the problems of hold up. As
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licensing may be problematical in such circumstances, it may be preferable
to create a spin-off company and incentivize the academic through the pro-
vision of an equity stake (Shane, 2001).

The Bayh-Dole Act (BDA) in the US played an important role in the
development of policy relating to IP. Proponents of the BDA argue that by
granting universities control over their own IP they effectively gave incen-
tives to universities to invest in their own technology. Mowery et al. (2001)
argue that the rise of the biotechnology industry, the legal change that made
it possible to patent ‘engineered molecules’ and the general policy for the
strengthening of property rights for IP in the US, have also been important
influences on the commercialization of technology developed in universities.

Belgium adopted a Bayh—Dole-type of Act in the second half of the1990s,
while France has had this type of regulation for a long time. Although the
UK has no formal Bayh-Dole-type Act, in public research organizations the
IP strictly belongs to the university who will commonly grant the academic
inventor a right to a proportion of the income stream from it. As a result
there is no formal requirement to disclose inventions. In contrast, in both
Sweden and Germany the academic has traditionally been the sole owner of
the IP. This position changed in Germany in 2003 and a system more similar
to that of the US has been introduced. In Sweden, however, this position pre-
vails and is thought to be a major impediment in technology transfer occur-
ring from Swedish universities, as the universities have nothing to gain from
commercializing IP if all the gains accrue to the individual scientist.
Although the position has not yet changed in Sweden, it is subject to con-
siderable debate. The relatively recent changes in Germany and Sweden also
imply that the universities did not keep track of the spin-off activity.

Next to the regulation of IP, an important determinant of the success of
spin-off companies concerns the involvement of the academic scientist in
the company (Jensen and Thursby, 2001). This creates interesting issues
relating to the structure of academic careers and the extent to which uni-
versities can/will be willing to be flexible in terms of the career progressions
of academic entrepreneurs. Academic entrepreneurs, who are expected to
spend time commercializing their IP, will not be able to dedicate the same
amount of time to the traditional areas of teaching, research and adminis-
tration. There is a need to ensure that the right financial incentives for the
academic are present on the upside and a need to accommodate the prob-
lems associated with the potential downside for the entrepreneur’s aca-
demic career (Goldfarb and Henrekson, 2003).

The US and the UK both have much more fluid labour markets than the
top-down countries. In the US, where salary levels are much more market
driven, there is a greater dispersion of academic salaries compared with
other countries. In Sweden, Belgium, Germany and France rigid pay scales
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have meant that it has often been in the interest of universities to discour-
age interaction between academics and industry.

Although academic labour markets are much more flexible in the US and
the UK than many other countries, technology transfer may still create its
own tensions for university management. A particular concern is the extent
to which involvement with commercial projects such as spin-off companies
is valued in terms of the promotion system. In the US and the UK, the
focus of academic tenure and promotion decisions has historically been on
the basis of publication (and citation) records and research funding.
Similarly, the academic labour market is more fluid in terms of mobility,
with academic faculty competing for posts on an individual basis.

In Germany, France and Belgium staff at state-owned universities are
either civil servants (that is, with a permanent contract, including all pro-
fessors) or administrative employees of the state government. In Germany,
professors are recruited based upon a central quota system. For instance,
the whole of Germany employs 46 marketing professors. One can only
become a marketing professor after one of these 46 leaves the cohort and a
position becomes available. Hence, there is extreme competition among
young graduates to become a professor. Once one reaches the level of a pro-
fessor, one has research funds and young researchers at one’s disposition
and a central institute such as Steinbeisch regulates all kinds of consulting
activities that might render an extra income to the professor. In contrast,
young researchers have non-permanent contracts (typically running for five
or six years) and are urged to quit the universities after finishing their PhD
or their Habilitation (post-doctoral degree). It is not surprising that in this
context it is extremely difficult to create spin-offs.

In both France and Germany, there is a central recruitment system
organized by government. Only the candidates who pass the ‘concours’ can
be employed in a French university.

In Belgium, recruitment is decentralized to the individual universities as
well as the promotion decisions. However, salaries are fixed by government.
Professors are evaluated based upon their scientific output, their teaching
qualities and, finally, their involvement with society.

Again, the spin-off activity discussed in the remaining chapters of this
book has to be seen in the context of these different legal and institutional
environments.

Entrepreneurial Activity
Renault (2006) showed in a study of 98 professors in 12 universities in the

US that the entrepreneurial attitude of the academics had most explanatory
power in predicting their commercialization activities, including their
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involvement in licensing out technology, spinning off companies and being
involved in contract research. The general entrepreneurial attitude of people
is an indicator which is known to vary between countries within Europe and
between Europe and the US in particular. Without going into the details on
what drives entrepreneurial activity, we describe in this paragraph how
entrepreneurial activity differs, using data drawn from the Global
Enterprise Monitor (GEM). This monitor collects data on the total entre-
preneurial activity (TEA) in a country. This is an index that measures the
degree to which adults are involved in nascent or new firms with growth
ambitions. It indicates that entrepreneurial activity is considerably greater
in the US than in Europe, especially in relation to continental European
countries (Table 1.4, Panel A). There are several reasons, given in the
General Entrepreneurship Monitor, about why entrepreneurial activity is so
low in many European countries. A rigid social security system and
inflexibility on the job market are two main reasons, the relevance of this for
academics having already been discussed above.

In addition to these constraints, the administrative difficulty in actually
setting up a business is also considered to be an indicator of entrepre-
neurial activity. The US is ranked the world’s third easiest economy in
which to start a business. The UK economy is ranked ninth, whereas the
German economy is only ranked at forty-seventh. Other secondary indi-
cators have to do with the easiness of running a business in each of these
countries. Differences between countries with respect to enforcing con-
tracts may be particularly important in the case of high-tech companies
which are based on legally protectable IP. The US is the highest ranked of
the countries we have highlighted, ranked tenth in the world. The lowest
ranked country we focus on is the UK, which is ranked thirtieth. The US
and UK have far more flexible labour market laws compared to Germany
and France. There are also big differences in terms of businesses’ ability to
raise credit (Table 1.4, Panel B). In particular, the UK and German
economy rank highly with first and fifth place respectively, while the
French economy lags considerably.

We can conclude with the observation that creating spin-offs or academic
start-ups in Europe will be a much more laborious process than in the US,
and may not render the same kind of social esteem as in the US. In conti-
nental Europe, the number of people simply starting up a business is much
lower than in the US or the UK. So, it seems less generally accepted to get
involved in this kind of activity. Academics who still want to start up a
company not only face resistance within the university system but also have
to convince their friends and family about such a career move. As the idea
develops, in countries such as France, Germany and Belgium they will also
encounter a rather complex process administratively. So, they will need an
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accountant and other advisers to help them in this start-up process, which
creates both a psychological and a financial barrier to starting up a venture.
The financial part is exactly the topic of the next paragraph.

Availability of Finance

Wright et al. (2006b) have shown that a lack of venture capital is often seen
as a major barrier to start-up activity by technology transfer office (TTO)
managers. This kind of equity finance is used to finance concept-testing
activities and to value the IP at start up. In addition to the rational explan-
ation of a need for equity finance, starting up a company with a substan-
tial amount of capital might also be seen as a more solid basis for a career
than bearing all the entrepreneurial risk as an academic.

Again, marked differences are evident between the US and Europe in the
availability of personal capital to start businesses. The personal capital of
young entrepreneurs is generally higher in the US, with funding from
‘family, friends and fools’ (3F) being more in evidence than in Europe.
High-tech entrepreneurs in the US stress the importance of networking as
a source of finance prior to seeking venture capital finance (Roberts, 1991).
In the US education system, there also appear to be greater opportunities
to encounter individuals from a variety of backgrounds. In particular,
scientists and people with a financial or Master of Business Administration
(MBA) background may get to know each other more easily, forming a
basis for a willingness to invest in high-tech ventures.

In addition to personal funds and so-called 3F money, the US model of
technical entreprencurship is linked to the availability of venture capital to
select and to finance the best projects (DiGregorio and Shane, 2003; von
Burg and Kenney, 2000). A major premise for the introduction of policies
to stimulate the development of venture capital in European countries was
that the gap in high-tech entrepreneurship between European countries
and the US was a financial one (Edwards, 1999; European Commission,
2000a). These developments have had mixed success.

In the UK, whose financial system most closely resembles that of the US,
a venture capital sector developed ahead of those elsewhere in Europe.
Although there were long established venture capitalists (VCs) such as 3i,
the VC sector began to develop in earnest at the end of the 1970s following
the Wilson Committee inquiry into the role of financial institutions
(Wilson, 1979; Wright and Robbie, 1999). However, the greater emphasis of
the UK venture capital market has been on later-stage and management
buy-out investments. Evidence from the early 1990s suggested that new
high-tech firms had to meet more rigorous selection criteria than equiva-
lent non-technology projects (Murray and Lott, 1995). While there had
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been some improvement by the late 1990s, the problem still persisted
(Lockett et al., 2002a).

In Germany, the public authorities attempted to foster a venture capital
market from the 1970s by mobilizing banks’ investment. However, the
first German venture capital fund created in 1975, the Deutsche
Wagnisfinanzierungsgesellschaft (WFG) never succeeded in inducing larger
market development (Becker and Hellmann, 2003). Creating a venture
capital market in a bank-based financial system proved particularly difficult
and slow (Black and Gilson, 1998; Wright et al., 2005).

A number of venture capital initiatives were introduced in France from
the early 1970s, such as the creation of Sociétés financiéres d’innovation
(innovation finance companies) to facilitate the industrial application in
France of technological research and the promotion and exploitation of
inventions, the establishment of the Société Francaise de Garantie des
Financements des PME (SOFARIS) as a fund to guarantee the risks relat-
ing to their equity investment in innovative SMEs, and measures to enable
the creation of Sociétés de Capital Risque (venture capital companies) with
attractive tax benefits for shareholders. Following only modest development
of the venture capital industry up to the mid-1990s, it came to be recognized
that there was a need to create a new and specific stock market for high-
growth firms that would contribute to the development of venture capital
by improving the liquidity of the shareholders in innovative growth com-
panies. In 1996, le Nouveau Marché was created. A year before, the AIM
had been created in London with the same objective, some months after the
EASDAQ was created in Brussels. At this time a consortium was created
with the French Nouveau Marché, the EASDAQ and the German Neuer
Markt and the Belgian New Market (the latter two both created in 1997). In
Sweden, two new markets established for small technology companies the
Stockholm Bourse Information (SBI) and the Innovationsmarknaden (IM)
were merged in 1998 (OECD, 2003), These markets enabled innovative firms
to raise capital to accelerate their growth, and venture capitalists to make
their equity capital in these firms more accessible. However, the success of
these markets has been mixed with, for example, the Neuer Markt closing
in the aftermath of the bursting of the dotcom bubble.

Focusing on the provision of venture capital for new and early stage ven-
tures, it is not surprising that the US has the highest formal venture capital
to GDP ratio (Table 1.5). Reflecting their emphasis on later-stage and buy-
out investments, although the UK and France are the most developed
private equity and venture capital markets in Europe, they have consider-
ably lower levels of early stage VC investment per percentage of GDP.
Sweden’s early stage formal venture capital markets figure relatively highly,
while those in Germany and Belgium are very low. However, a remarkable
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Table 1.5 Formal and informal venture capital 2003

Informal investment Formal VC per VC and informal
per GDP % GDP % investment per GDP %
France 0.62 0.082 0.71
UK 0.66 0.089 0.75
Belgium 0.86 0.039 0.90
Sweden 0.80 0.118 0.92
UsS 0.96 0.164 1.12
Germany 1.09 0.028 1.12

Source:  GEM (2004).

difference is that the informal venture capital industry appears highly devel-
oped in Germany in relation to GDP. In contrast, both France and the UK
have the lowest involvement from informal VC investment per percentage
of GDP capita, with 0.62 and 0.66 respectively.

1.4 THE ISSUES AND STRUCTURE OF THE BOOK

Our examination of the issues involved in developing spin-offs is based on
several levels of analysis — the policy context, the types of spin-off firms, the
incubation processes involved in developing spin-offs at the university and
public research organization level, the processes involved at the spin-off
firm level, the role of individual entrepreneurs and entrepreneurial teams,
and the role of financiers.

In Chapter 2, more specific policies relating to the promotion of innov-
ation and the development of spin-offs in universities and public research
organizations are examined.

Understanding of the nature of spin-offs is important in designing
approaches to address the challenges in their creation and development.
The heterogeneity of spin-offs is analysed in Chapter 3. The chapter maps
the literature on spin-offs through the development of a matrix aimed at
identifying general dimensions of the typologies of research-based spin-
offs. Three broad conceptual perspectives are identified which relate to
differences in the resource endowments, institutional links, and business
models of spin-offs. A distinction is made between the process of spin-off
creation and the process of spin-off development.

In addition to heterogeneity in the nature of spin-offs, there may also be
variety in the incubation processes adopted in order to develop these ven-
tures. Chapter 4 presents a systematic analysis of the different approaches.



Introduction 25

The chapter uses evidence from 50 universities and public research organ-
izations across Europe to identify five incubator models. Three of these,
identified as Low Selective, Supportive and Incubator models, involve
approaches where the organization has the resources and activities to meet
their objectives but with distinctly different types of spin-offs and levels of
involvement. The other two models, labelled as Resource Deficient and
Competence Deficient, are unable to meet their objectives because of short-
comings in their resources and activities, respectively.

Chapter 5 examines the phases that spin-offs go through in their devel-
opment, and analyses the key challenges these ventures face. The analysis
indicates that spin-offs pass through a number of different distinct phases
of activity in their development and that, between the different phases, ven-
tures face critical junctures that need to be addressed before they can
progress to the next phase. Each phase can be characterized as an iterative
process of development. The phases are identified as the research phase, the
opportunity framing phase, the pre-organization phase, the reorientation
phase and the sustainability phase. The critical junctures that are encoun-
tered in moving between each of these phases are identified as the oppor-
tunity recognition juncture, the entrepreneurial commitment juncture, the
credibility juncture and the sustainability juncture.

Chapter 6 examines the key issues in identifying individual entrepreneurs
and entrepreneurial teams who can create and develop the spin-off. More
specifically, we focus on how teams are created in the pre-start-up phase.
The role of the TTO officer, who is often some sort of privileged witness, is
highlighted. Further, we discuss the team composition in spin-offs and link
it to the possibility of being successful in terms of growth in revenues and
employees. Teams that are artificially composed at the moment a business
opportunity is spotted by the TTO seem to be very fragile. They are able to
attract venture capital at start-up because the team fits the criteria used by
the VC, but this early growth is seldom sustainable. This is in contrast to
companies that are created by teams who have both shared social or
working experience and a heterogeneity in terms of skills and/or back-
grounds. Finally, solo entrepreneurs or teams that have no heterogeneous
composition seem to be the least successful in terms of growth.

Accessing finance to establish and grow the spin-off poses major chal-
lenges. Chapter 7 examines issues relating to accessing finance for spin-offs.
We triangulate evidence from spin-off companies, university TTOs and
venture capital firms in the UK and continental Europe to identify the
problems in accessing this form of finance. We compare perceptions of
high-tech venture capital firms that invest in spin-offs with those that do
not, and also consider VCs’ views on spin-offs versus other high-tech firms.
We identify a mismatch between the demand and supply side of the market.
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In line with the pecking-order theory, venture capitalists prefer to invest

after the seed stage. However, in contrast to the pecking-order theory,

TTOs see venture capital as more important than internal funds early on.
Finally, Chapter 8 presents some conclusions and policy implications

1.5 DATA AND METHODOLOGY

The analysis in this book is based on a multi-level programme of studies of
spin-offs carried out across Europe. The programme covers issues relating
to universities, technology transfer offices, spin-off firms, academic entre-
preneurs, financiers and government policy. As a result, the programme
involved a set of interrelated studies using different research approaches.
The research posed major challenges in data collection in terms of identi-
fying appropriate universities, firms and individuals as well as persuading
appropriate respondents to take part in the study.

In order to identify trends and developments in the policy context, we
used archival data from a number of sources. To review the heterogeneity
of spin-offs we conducted a detailed review of the relevant literature.

Data relating to the activities of technology transfer offices were
identified using both quantitative and qualitative means. In March 2002, a
survey of university technology transfer activities comprising quantitative
and qualitative questionnaires was sent to the top universities in the UK
as ranked by research income, accounting for 99.8 per cent of this revenue.
As the survey was conducted with the support of the two associations of
technology transfer officers in the UK, the Universities’ Companies
Association (UNICO) and the Association of Universities Research and
Industrial Liaison officers (AURIL), we were able to identify the most suit-
able respondent through their membership. We conducted an initial tele-
phone exercise to identify the most suitable person to complete the
questionnaire. This person was typically the head of the TTO or their des-
ignate. We received information from 98 of these universities. We returned
to these institutions in the spring of 2003, and obtained full data on the
level of their spin-off activity in financial year 2002 from 124 universities.
Tests showed that the respondents were representative of the population of
universities that are active in commercialization of university research.

This quantitative survey of TTOs was followed in 2003 and 2004 by a
series of detailed interviews with a selection of TTOs in order to enable
insights to be gained regarding the processes used to get projects investor
ready. We approached TTOs in institutions within the context of maintain-
ing coverage that reflected a range of age, experience, geographical spread
and size. The universities in our sample are drawn from a wide range of
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geographic regions across Europe. The universities also display a substan-
tial age range. The sample includes both some of the longest-established
universities as well as more recent technologically focused universities.

To examine the different incubation processes in universities and public
research institutes we adopted a two-stage process. First, We identified 13
regions at the EU NUTS?2 level, that is, the regional classification system
adopted by Eurostat, which according to the European Report on Science
and Technology Indicators (1994, p. 152; 1997) contained 80 per cent of all
research laboratories and enterprises of the EU at that time:* Ile de France
and Centre-Est (Rhone-Alpes) in France, Vlaams Gewest and Région
Wallonne in Belgium, Eastern (East Anglia) and East Midlands in the UK,
Oost-Nederland and Zuid-Nederland in the Netherlands, Bayern, Baden-
Wiirttemberg and Hessen in Germany, Northern Italy (Nord Ovest,
Lombardia, Nord Est and Centro) in Italy, and Southern and Eastern
Ireland (see Table 1.6).

For each region, a university researcher based in the region was asked to
identify, for their region, technology transfer units according to the follow-
ing criteria: (1) they needed to be founded before 1997, (2) they needed to

Table 1.6  Research institutions and regional economic data

Name of Scientific GERD asa  Number of patents Number of high-
Regions of Excellence  percentage of applications tech patents
in Europe GDP, 1998 per capita, 2000 applications per
capita, 2000

Vlaams Gewest 1.9 159.6 26.8
Région Wallonne 1.9 134.9 12.6
Baden-Wiirttemberg 3.8 527.4 57.5
Bayern 2.7 480.6 124.0
Hessen 2.2 350.4 31.5
Tle-de-France 34 296.3 68.1
Centre-Est 2.3(2.3) 197.2 (221.3) 32.7(39.5)

(Rhone-Alpes)
Northern Italy (Nord 1.4 104.6 8.0

Ovest, Lombardia,

Nord Est, Centro)
Oost-Nederland 2.0 136.3 17.2
Zuid-Nederland 23 521.7 192.9
East Midlands 1.8 114.3 15.5
Eastern (East Anglia) 3.6 238.8 (309.9) 77.1(120.2)
Southern and Eastern 1.4 103.6 28.8

Ireland
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have a documented record of spin-offs and (3) the local researchers had to
consider them as examples of processes of spin-off activity that were suc-
cessfully achieving their objectives. Seven cases matched the criteria:
Scientific Generics and TTP in the UK, Leuven R&D and IMEC in
Belgium, BioM in Germany, University of Twente in the Netherlands and
Crealys in France.

Data on each case was collected through personal interviews with several
persons in the institutes and secondary data sources such as annual reports,
websites and descriptions of the institutes in the local press. Using a struc-
tured questionnaire, we assessed to what extent and how each spin-off
service was organized or was engaged in the particular activity. We also
analysed the resources developed to organize these activities on the bases
identified by Brush et al. (2001): human, social, financial, physical, techno-
logical and organizational. We examined to what extent the resources that
were present were crucial to organize the activities described above.

To validate the models developed in stage 1, we selected a range of
different cases from the regions identified in stage 1. First, we identified a
sample frame of universities and research organizations in these regions.
Second, the universities and research institutes (RIs) were screened for the
existence of a spin-off service. Third, a preliminary analysis of the
effectiveness of the initiatives set up by the spin-off service took place.
Based on this analysis, the most active spin-off services in each region were
selected. This analysis produced a sample of 43 RIs. The selected cases were
actively pursuing a spin-off strategy, but did not necessarily meet the three
different criteria used as selection conditions in stage 1. Data were collected
on each RI as for stage 1.

To examine university spin-off (USO) development, qualitative data were
collected using in-depth face-to-face and telephone interviews with repre-
sentatives from 12 USOs in the UK, as well as each of their financial
investors and seven associated universities over the period July 2001 to July
2002. These universities were selected on the basis that they are among the
top ten research elite universities in the UK and that they are actively pur-
suing a programme of university technology transfer. Each university was
at a different point in transforming its policies, routines and incentive mech-
anisms towards commercialization through USOs. We selected a range of
different ventures in terms of their technology and stage of development.
Interviews were carried out with the head of the TTO — or equivalent —
business development managers (BDMs) and the members of a spin-off
company who had taken the venture through the process, including both
the academic entrepreneur and the ‘surrogate’ entrepreneur where applica-
ble. We also gained access to the seed-stage investors in each of the USOs.
In addition, we interviewed the head of each department from which the
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USO originated. The interviews lasted from one to two hours and were
openly recorded and transcribed afterwards.

For the analysis of the spin-off team processes, a detailed field study
was carried out of ten academic spin-offs located in Flanders, Belgium.
These spin-offs were stratified in particular stages of their development.
A longitudinal process approach was adopted (Burgelman, 1983). Cases
were selected on the basis of at least two spin-offs being present in each
of four stages: research commercialization and opportunity screening,
organization-in-gestation, proof of viability and the maturity phase. The
projects in the first two stages were selected based on contacts with TTOs,
which helped us to obtain some understanding of which seemed to be
potential spin-off opportunities. Teams that had got in touch with the TTO
in order to protect their IP and that had recently filed or obtained a patent
were selected. At the time of the study, the teams at the first stage were con-
sidering the options they had to commercialize their IP, of which a spin-off
was only one possibility. The teams in the second phase had identified a
market opportunity and had decided to create a spin-off. The companies in
the last two stages were selected from a list of spin-offs in Flanders, with
founders/chief executive officers (CEOs) being contacted to identify their
stage of development. Those in the third stage had founded a legal entity
and had brought together the necessary resources to develop it. Ventures
showing persistence were identified as cases in the fourth, maturity phase.
Data relating to teams were collected using a number of methods. First, for
projects still located at the university, the head of the research team was
contacted to provide data on the research and the team involved. For each
selected formally incorporated venture, either the founder or the CEO was
asked about the start-up history of the firm and particularly how the team
evolved over time. During these interviews, we also asked for the exit/entry
dates of individuals involved. For both the head of the research team and
the founders/CEOs, the questionnaire was handed to the head of the
research team and appointments made to collect the questionnaire. Second,
for those teams still in the project stage, all members of the research team
were asked to fill out the questionnaire. Each member of the management
team of the formally incorporated ventures was asked to fill out the ques-
tionnaire. This questionnaire consisted of a part asking for background
information on education and experience, and a part aimed at identifying
the personal orientation required to realize venture success based on Van
Muijen et al. (1999). Third, we collected background information on all
individuals entering and exiting the team to allow us to evaluate the expe-
riential diversity of the team at different stages during the spin-off process.
The number of persons filling out the questionnaires ranged from two to
eight per firm, depending on the phase in which the project/venture was
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positioned. In all cases, all the members of the entrepreneurial team were
involved in the study. Persuading team members to complete the question-
naire posed major challenges for the researchers.

To examine issues relating to the perspective of financiers, a question-
naire was sent in November 2003 to the 56 venture capital funds in the UK
that identified themselves as being active investors in technology-based
small firms according to the British Venture Capital Association (BVCA)
definition of technology (BVCA, 2004). We aimed to examine the attitudes
and perceptions of venture capital investors and to analyse the factors
affecting the supply of finance from venture capital funds for spin-offs. The
questionnaire sought both quantitative and qualitative information as well
as presenting the opportunity for respondents to offer ‘write-in’ comments.
We received 27 fully completed questionnaires plus nine nil responses/par-
tially completed returns; that is, 50 per cent of the active VCs in the high-
tech market. This response rate is in line with other surveys of VCs in the
UK and very encouraging for a mail survey. To supplement the UK data,
we conducted face-to-face interviews with 65 VC firms located in six
European countries which mentioned in their local venture capital associ-
ation directories that they invested in high-tech start-ups. To maximize the
intra-sample variety of these VC firms, the sample frame of VC firms was
divided into four groups: funds with more than 50 per cent public capital,
captives which belong 100 per cent to a financial institute, multinational VC
firms and local VC firms. In each category a random selection of four firms
was made. From the 96 identified VC firms, 65 (60 per cent) agreed to par-
ticipate in the study.

NOTES

1. NUTEK, the Swedish Business Development Agency, is a national agency under the
charge of the Ministry of Industry, Employment and Communication that handles issues
concerning industrial policies.

2. VINNOVA, the Swedish Agency for Innovation Systems, integrates research and devel-
opment in technology, transport and working life. VINNOVA’s mission is to promote sus-
tainable growth by financing R&D and developing effective innovation systems.

3. Medical Research Council (MRC), Biotechnology and Biological Sciences Research
Council (BBSRC), Natural Environment Research Council (NERC), Engineering and
Physical Sciences Research Council (EPSRC), Particle Physics and Astronomy Research
Council (PPARC), Economic and Social Research Council (ESRC), Council for the
Central Laboratory of the Research Councils (CLRC) and the Arts and Humanities
Research Board (AHRB).

4. EU refers only to the 12 original EU member states. The Northern European countries —
Sweden, Finland and Denmark — joined the EU much later and were not included in the
European Report due to lack of regional R&D statistics compiled by Eurostat.



2. Public policies to foster academic
spin-offs

2.1 INTRODUCTION

For the past 15 years or so, academic research spin-offs have received
increasing attention by government authorities in the leading scientifically
developed countries. The capacity of prestigious US universities to gener-
ate new companies from Genentech to Google has highlighted the strate-
gic role of public-sector research, not only in the generation of new
knowledge and technology but also in the creation and development of
high-growth technological firms. Spin-offs from universities and public-
sector research institutes have become a key issue in government research
and innovation policy in many countries. Although the creation of acade-
mic spin offs is nothing new, what is original is the extent of the phenome-
non and the fact that public policies have being introduced to encourage the
commercial exploitation of public-sector research results through new
businesses.

The genesis of this public policy, which is directly orientated towards the
stimulation of spin-offs, can be found in the broader technology policy
actions that were developed in the early 1980s in most European countries,
following the single European Treaty at the EU level. This treaty launched
the first framework programme through which the public finance of R&D
was organized (European Report on Science and Technology Indicators,
1994). The general idea was that European companies should catch up in
terms of R&D with their US equivalents. It was stipulated that especially
the so-called new or emerging technologies needed some public support, so
action programmes in biotechnology and information and communication
technologies were set up.

The emergence of the US biotech industry in the early 1980s and the
success of technology clusters such as Silicon Valley and Route 128 often
seemed to be a source of inspiration (Saxenian, 1994) for these initiatives.
A flourishing venture capital industry in the US is referred to as an impor-
tant engine for the success of these industries and regions. Hence, in add-
ition to technology subsidies, several national countries have tried to
emulate the venture capital success story of the US. Since the first wave of
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venture capitalists faced difficulties in the early 1990s to exit their portfolio
companies, several European countries facilitated the creation of new stock
markets for high-tech firms on the model of the National Association of
Securities Dealers Automated Quotations (NASDAQ). The EASDAQ in
Brussels, the AIM in the UK, le Nouveau Marché in France and the Neuer
Markt in Germany were some examples of these markets. This resulted in
the mid-1990s in the extremely successful, visible and profitable initial
public offerings (IPOs) of some high-tech firms created in the mid and late
1980s. Among the most notable were Lernout & Hauspie in Belgium and
Ilog in France. These successful and visible IPOs received a lot of media
attention and alerted universities that the technology developed inside their
research laboratories might be much more valuable than they had initially
thought.

In order to structure the development of technology and accelerate the
start-up of IP based spin-offs, universities started to lobby for the intro-
duction of Bayh-Dole-type of acts in the different countries. Along the
same lines, they asked for financial support to professionalize the technol-
ogy transfer services and, subsequently, to financially support the creation
of the spin-offs themselves. This policy in the mid-1990s led to an immedi-
ate boost of spin-offs. The spin-offs that were created were based on pro-
jects that were already inside the university. However, after the sudden
boost, few projects were able to make it into a venture despite the abundant
amount of public pre-seed finance. Policy-makers and university adminis-
trators have therefore become convinced that there was not only a need for
financial support programmes, but that researchers also lacked the knowl-
edge to prepare a business plan and to start a company. Since the end of the
1990s, governments have introduced a large range of programmes to help
researchers starting up spin-offs.

This chapter examines the specific national policies related to the cre-
ation and the development of spin-offs in universities and public research
organizations (USOs) in selected European countries. Its focus is mainly
the national-level policy because the national governments have played a
crucial role in the design of these policies, although we do not ignore the
fact that the regions have often played an important role in their imple-
mentation.

Section 2.2 presents an overview of the measures taken to promote spin-
offs in five countries. In section 2.3 we present two extreme cases with very
different research systems, UK and France. Finally, section 2.4 critiques the
idea of a convergence of policies towards spin-offs in Europe and discusses
the limits of public intervention in this field.
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2.2 POLICIES TO SUPPORT THE CREATION OF
USOS IN EUROPE

Since the early 1990s, different forms of support for technology-based spin-
offs have been set up by most of the scientifically developed European
countries (Table 2.1). The creation and development of many of these
start-ups are linked to universities and public research organizations, and
they demand a wide range of support measures, including incubators, seed
money, competitions for funds and other aid, and authorization for civil
servants to participate in the creation of a company without losing their
status.

In Table 2.1, we give an overview of the most important actions that
have been undertaken by the different countries included in the study.
A first focus of interest among most countries has been on the regulation
of IP. Germany and Belgium have recently changed the law, granting the
IP rights on technology developed within the university (and financed by
public sources) to the institute instead of to the individual researcher. In
Sweden, this debate is in progress, while in the UK the universities
themselves have, in most cases, developed an internal regulation which
grants them the IP rights. There seems to be a general consensus that
this IP legislation is necessary to accelerate the professionalization of
TTO offices.

In addition to changes in IP legislation, most countries in Europe have
taken a vast number of initiatives to bridge the so-called ‘knowledge’ and
‘finance’ gaps (see Table 2.1. for a selected overview). In the UK (challenge
funds), Sweden (innovation bridge) and Belgium (Vlaams Innovatiefonds
— VINNOF), public funds were set up that specifically invest in spin-offs
and high-tech start-ups in general. In France, Germany and Sweden,
national incubator programmes were launched to provide active coaching
to various spin-offs in each of these countries. The Swedish national incu-
bator programme has as an objective to coordinate the different incuba-
tion initiatives taken by the various universities and to professionalize
these initiatives. It is illustrative of the strong belief that European
governments have in the need for coaching, counselling and advice for
spin-offs.

The TTOs are always expected to play a major role in this process.
Accordingly, in the different European countries a number of initiatives
have been taken to professionalize the staff and the modus operandi of
these TTOs. In Belgium and the UK, various financing schemes have been
developed to financially support the TTOs and train their managers (see
Table 2.1). Also the National Incubation Programme in Sweden has,
among others, a mission to accomplish this.
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In conclusion, most government initiatives aimed at the promotion
of spin-offs share the idea that economic growth depends heavily on
the development of technology transfer between public research and
industry, especially through the creation of new technology-based firms.
These policies are often part of a broader range of measures aimed
at bridging the gap between academia and industry. As illustrated by
the selected examples in Table 2.1, most of the policy focus lies in
the pre-commercial or pre-founding phase of spin-off creation.
Some examples are: project identification in laboratories, business
training for researchers; advice and counselling; business plan competi-
tions; incubator support; seed money and financing for high-tech
start-ups.

The following section describes the general framework within which
these government initiatives are taken.

2.2.1 Creation of a Framework

The measures taken in recent years were intended to create a framework to
promote an ‘entrepreneurial culture’ and ‘a better exploitation of basic
science and technology’ in (universities, research institutions, engineering
schools, and so on. There are many examples of how different countries
took actions to create these framework conditions (Callan, 2001; Clarysse
et al., 2000). In the UK, for example, the government published a white
paper at the end of 1998 on competitiveness (Our Competitive Future:
Building the Knowledge Economy) and one in 2000 on research and technol-
ogy transfer (Science and Innovation: Excellence and Opportunity) (DTI,
1998; 2000). These two reports define ‘a new approach to industrial policy
based on knowledge, competencies and creativity’ and propose measures
that primarily concern ‘technology transfer and the creation of high-tech
firms’.

In France, the Innovation Act of 12 July 1999 aims primarily at
‘promoting the creation of technologically innovative firms’. In Italy,
the 27 July 1999 decree enables university researchers and academic
staff to be seconded to start-ups, and the industry ministry’s November
2000 white paper defines the mobilization of financial resources for
technology spin-offs from research. In Germany, the EXIST programme
(‘creators of firms from higher-education institutions’) was set up ‘to
create a favourable climate for university research spin-off and to increase
the number of start-ups from academic institutions’ (Bmb+f, 2000) (see
Box 2.1).

Also in Sweden, the public authorities have done a lot to change attitudes
and provide a framework for universities to commercialize new technology.
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BOX2.1 A FRAMEWORK TO FACILITATE
SPIN-OFFS AND START-UPS FROM
UNIVERSITIES AND PUBLIC RESEARCH
ORGANIZATIONS: THE GERMAN EXIST
PROGRAMME

In 1998, the Federal Ministry of Education and Research launched
the ‘EXIST — University-based start-ups’ programme. The aim is to
increase the number of innovative start-ups and to establish a
culture of entrepreneurship in higher education institutes. The
‘EXIST — University-based start-ups’ programme has four main
objectives:

@ to create a‘culture of entrepreneurship’in teaching, research
and administration at higher education institutions

@ to increase knowledge spillover into economic value added —
in line with the responsibility of higher education institutions
for technology transfer, newly formulated in the Federal
Higher Education Framework Law (1998), which introduced
technology transfer as a third mission to the two traditional
missions of teaching and research

@ the goal-directed promotion of the large potential for busi-
ness ideas and entrepreneurs at higher education institu-
tions and research establishments

@ to increase significatively the number of innovative start-ups
and to create new jobs accordingly.

Source: various official documents and BMFT website: http://www.bmbf.de/en.

In the second half of the 1990s, changes in legislation have emphasized the
cooperation with the surrounding community. Important resources were
allocated to two governmental agencies: Teknikbro stiftelserna
(Foundation for technology transfer) and VINNOVA (the Swedish agency
for innovation systems). Their purpose is to help universities to transfer
technology and new knowledge in various ways to the community with an
emphasis on the creation of academic spin-offs (Delmar et Solvell, 2004).
In Belgium, the situation is more complex since the country consists of
three regions each of which have their own government responsible for
most of the matters related to innovation and technology policy. In
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Flanders, the largest autonomous region in Belgium, an Innovation Decree
was passed in 1999 which specifically approved and encouraged the public
support of innovation instead of technology development activities. In this
Decree, there was a section on public support of innovative start-ups. In
addition, separate funding to professionalize the TTO services at the uni-
versities in the region was approved.

In line with the legal framework that was created, administrators in the
various countries have developed a range of programmes to nurture start-
ups. These programmes can be grouped into five different categories: first, a
number of programmes deal with the status of the researchers; second,
specific attention is devoted to business training for academics; third, various
governments have stimulated regional initiatives through public financing
of bottom up project; fourth, a range of programmes specifically focus on
incubation activities and, finally, some programmes are related to the
(pre-)seed financing of spin-offs. We describe each of these in the following
paragraphs.

Researchers’ status

In several countries, the civil servant status of an academic prevents him
from participating in the creation of a private enterprise in order to trans-
fer their research results. In France this status has been amended, so that
state employees can now create a firm and leave their laboratory without
losing their status (with the possibility of returning to the institution in case
of failure), or participate in the creation of a firm without leaving their
laboratory. In Italy a recent Decree allows academics—researchers to be sec-
onded to industry, primarily to SMIs (small and medium-sized industries)
and start-ups, for a period of four years, renewable once. A similar pro-
gramme has existed since 2002 in Flanders and since 1999 in Wallonia. In
these autonomous regions in Belgium, the post-doctoral researchers can
make use of a scholarship to get involved in the start-up process of a spin-
off company. In Germany, France and Flanders a return to the parent insti-
tution in case of failure of the start-up is provided for. For example, this is
the case with the Max-Planck Institutes in Germany (Ambassade de
France en République Fédérale d’Allemagne, 2000).

Business training for academics

Although researcher statusis without doubt a condition sine qua non to create
spin-off activity, it is not sufficient in itself. Therefore, a number of countries
have developed specific programmes that train and coach researchers to
become an entrepreneur (especially young PhDs). Several classes on entre-
preneurship open to researchers, have been set up in universities, primarily in
Northern European countries. The entrepreneurship programmes of the
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universities of Linképing and Chalmers in Sweden and the KUL in Belgium,
are entrepreneurial training schemes orientated towards the training and
coaching of entrepreneurs to write a business plan and set up a business.
Usually, they are financed by regional or national government funds.
Examples include universities in the UK which, since 1998, have been receiv-
ing funds from the Science Enterprise Challenge. This programme assists the
creation of entrepreneurship centres in universities for training scientists in
the commercialization of research results (see below).

The organization of entrepreneurial training courses for researchers
might contribute to the awareness of the latter about entrepreneurship and
entrepreneurial programmes. However, it remains a rather passive form of
giving incentives. Therefore, countries decided to create pull factors to
encourage researchers into entrepreneurial activities and to financially
support business plan competitions that could pull researches into entre-
preneurial activities.

Public support of incubation and spin-off support activities

Competitions to stimulate the creation of innovative firms are proliferating
and, at regional and national levels, constitute an important tool of poli-
cies to financially support those projects judged as the most promising. In
Germany, innovation and technology transfer, especially through start-ups,
are a government priority. Many competitions are held to finance German
universities and their regional partners that create a network of support for
high-tech start-ups, primarily in biotechnology or to select and to finance
new academic start-ups (see Box 2.2).

In France, the ‘National competition for the creation of technologically
innovative firms’, launched by the research ministry in 1999, has drawn
over 9500 candidates. Close to 1400 have been rewarded in the ‘emergent’
and ‘creation-development’ categories. In addition to this financial aid, the
award winners are put into contact with various partners. Some of the
winning projects are then hosted in a government incubator.

The European Commission the Gate2Growth Programme launched
through which incubators, technology transfer offices, pre-seed capital
funds and alike were financed to exchange their experiences and analyse
best practices.

Incubators and support structures for projects

Following the creation of science parks in the 1980s (the majority of which
have maintained few ties with universities, even if they are geographically
close), business incubators have been the main tool used in the 1990s by
universities and research institutions to promote the creation of new
enterprises. These incubators (which offer premises and advice to new



Public policies to foster academic spin-offs 41

BOX 2.2 EXAMPLES OF COMPETITION : THE
NATIONAL COMPETITIONS OF THE
GERMAN BMFT IN THE FIELD OF
BIOTECHNOLOGIES

The Federal Ministry of Education and Research has launched dif-
ferent national competitions in the field of biotechnologies: some to
stimulate fundamental research, some to facilitate the technology
transfer and innovation, but the majority are orientated towards
the creation of start-ups (BioRegio, BioChance, BioChancePlus,
ExistGO-Bio, BioFuture).

BioRegio: to mobilize the regions to foster the creation of start-
ups and technology transfer in the field of biotechnology. The 29
bioregions coordinate financial sources and R&D potential at the
regional level. They create the necessary structures of interface for
the transfer of technologies. 90 million euros have been invested
by the BMBF between 1997 and 2005.

BioChance: to give support to young enterprises for industrial
R&D in biotechnology (50 million euros invested by the BMFT and
150 million euros from private parties between 2004 and 2006).
BioChancePlus: for the consolidation and growth of young enter-
prises through industrial R&D in modern biotechnologies. 100
million euros invested by the BMBF between 2004 and 2006.
BioFuture: competition in fundamental research to encourage
the work of young researchers and to give them the opportunity to
create a company. Fifty-one projects have been helped with 75
million euros between 1998 and 2005.

ExistGO-Bio: support for the creation of new companies in the
field of biotechnology and the commercialization of new processes
in biosciences. 150 million euros will be invested by the BMBF
between 2005 and 2010.

Source: www.bmft.de; www.bioregio.com; Ambassade de France a Berlin (2006).

firms) are generally financed by regional or national governments. New
incubators are usually attached to research laboratories. They provide
start-ups with access to a range of services, from premises and equipment
to financing, consultancy, training, contacts with varied partners (Phan
et al., 2005).



42 Academic entrepreneurship in Europe

In France, Belgium, the UK, Germany and Sweden, the majority of
these incubators were created in the early 2000s. For example in Sweden,
legislative changes and the availability of resources led to the establishment
of an important number of incubators at the end of the 1990s and the
beginning of the 2000s. These incubators typically use a four step pro-
gramme: (1) screening of rough idea, (2) turning the idea to a commercial
offer and training the entreprenecurs, (3) establishment of a new venture,

BOX 2.3 INCUBATION MANAGEMENT IN
SWEDEN

For a long time, incubators were run more on the basis of enthusi-
asm than professionalism. Many times, the incubators were
managed by former students that had an interest in entrepreneur-
ship and who wanted to get some practical experience before
seeking a job in the commercial sector. However, with the changes
in legislation and the availability of resources the profiles of the
employees have shifted. During the 2000-2002 period managers
of incubators were recruited from academic administration,
banking and the consultancy sector. Most of the managers do not
have a substantial business or entrepreneurial background.
However, this is not necessarily a problem as most of the tasks are
related directly to consulting or supporting specific ventures. Work
rather focuses on the daily management of the incubator, interact-
ing with university administration, ensuring financing, contacting
teachers and relevant ad hoc personnel for the training programs,
and promoting the incubator within the university and outside the
university. Hence, the role of incubator manager is that of manager
and network broker. He or she has to develop the network of
stakeholders around the incubator, such as entrepreneurs with a
background in the specific university, legal aid, and business
developers, and investors. Much of the practical work of due dili-
gence of projects, courses and support in specific areas are pro-
vided by others than the incubator managers. Recently, there has
been a trend for incubator managers to become more professional
and directed towards the work of the incubator. The reason is that
incubators have become players that are taken for granted by all
stakeholders after three to four years of operations.

Source: Delmar and Sélvell (2005).
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and (4) the growth and expansion of this venture (Delmar and Solvell,
2004). They have a small number of employees and are mainly financed by
public money. Across Europe, these incubators have strong links with
the regional or local authorities. Several studies have shown that one of the
difficulties of the European incubators is the personal background of the
people in charge of their management (for example, Siegel et al., 2003b).

The value added of the various incubation initiatives remains question-
able however. In a study of three of the five countries covered by the book
(Germany, Belgium and Sweden), we identified a ‘prominent’ incubator
which was selected by the local government sponsors of incubation pro-
grammes as a ‘best practice’. We analysed the value added of these incu-
bators both from the incubator tenant point of view and from the company
point of view. It was clear that the only value added of the incubator was
related to facility management. None of the so-called important coaching
activities such as business plan guidance, business coaching, and so on were
found by the entrepreneurs to be important. A summary of this evaluation
is discussed at the end of this chapter.

In addition to the more traditional incubators that offer basic facility
management services, some research incubators have been created which
specifically focus on spin-offs as tenant companies. Examples are the IMEC
in Belgium, Chalmers Innovation in Sweden and INRIA in France. They
have set up specific structures to nurture the process of business creation
and to accumulate the capital necessary for investments (a detailed example
of Chalmers is presented in Box 2.4). These incubation activities are much
more closely linked to the research base on which the start-ups are created.
As such, in depth knowledge of the technology is provided. Incubation
usually implies the development of a good IP Regime to optimize the
chances of a trade sale, the establishment of contacts with the downstream
industry and pre-seed financing of preliminary business plans (Moray and
Clarysse, 2005).

Pre-seed capital funds and stimulation of funding for USOs
Since most venture capital firms are not prepared to finance the early
phases of university spin-offs, government authorities in many countries
have set up (pre)-seed capital funds within public-sector research institu-
tions. Since the 1990s, various government initiatives have been imple-
mented in several European countries to stimulate funding for new
high-tech firms. These funds are supposed to enable universities to com-
mercially exploit their own research results. In most European countries,
the financial opportunities for pre-seed capital funds are multiple.

In general, the different initiatives can be divided into six types of
measures: (1) publicly owned (100 per cent) funds focused in pre-seed and
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BOX 2.4 CHALMERS INCUBATOR IN SWEDEN

Chalmers Innovation was founded based upon a donation of 5
million euros by the Sten A Olsson Foundation for Research and
Culture in 1997. The donation enabled the development of a new
centre for ‘innovation related activities’ near the Chalmers
University of Technology — a business incubator — in 1999.
Chalmers Innovation’s mission is threefold. First, the incubator
offers a modern workplace where people, ideas and companies
are encouraged to grow and to develop. The office facilities are
flexible and can be arranged in such a way they meet every
company’s needs. Secondly, Chalmers Innovation offers a wide
variety of competences to the start-up companies. More specifi-
cally, a team of three senior and three junior business develop-
ers/coaches focuses on fast-growing technology-based start-up
companies. The last part of Chalmers’ mission, providing access
to external financing, is probably the most important issue for
young companies. The success of most technology-based start-
ups depends on external financing at some point in time.

Chalmers Innovation started with a capital of 5 million euros.
Seventy per cent of the total amount was used to build the busi-
ness incubation centre. This left only 1.5 million euros available to
cover working expenses, such as maintenance of the facilities and
the staff's salary costs. Therefore, the incubator needed some
additional sources of income in order to be sustainable. It has
three sources of revenue. As for most incubators, a first important
source of income is the rent for office space. However, spin-offs in
the pre-incubation phase (12 in 2003) do not pay any rent! The
second source of income is the support Chalmers Innovation
receives from government agencies. For example, the centre
received 400000 euros from VINNOVA and the Technology
Bridge Funds and 20000 euros from Nutek in 2003. The last
income flow is much more uncertain, namely the return on equity
held by Chalmers Innovation in the companies. Chalmers
Innovation holds between 5 and 20 per cent equity in the compa-
nies housed at the incubator. After some time, the incubator hopes
to make a couple of profitable exits which will generate new
revenue. Up till now, Chalmers has not received any significant
revenues through exits.

The incubation of the companies at Chalmers Innovation con-
sists of two phases. The first phase is the pre-incubation phase.
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This six-month period is used to develop a solid business plan,
attract people with business experience and start looking for
external investors (especially Chalmers Invest). Once the
company is founded, a three-year incubation period at Chalmers
Innovation begins.

Chalmers incubation offers several services to its tenant spin-
offs. During pre-incubation, the incubator staff looks for a suitable
entrepreneur to complete the (often) inexperienced teams. They
typically look for a person who started a company, was quite suc-
cessful and wants a new challenge. In most cases, this person will
not invest in the company. Chalmers Innovation has 300 000 euros
(soft money) available to support teams during the pre-incubation
period. The money is provided by Chalmers Invest and the
Technology Bridge Foundations, and the government provides 50
per cent. There are no conditions attached to this sum; it is similar
to a grant. With this ‘public relations’ fund, Chalmers Innovation can
support ten teams (30000 euros per team). The teams use the
funds for market research, IP feasibility studies and so on. Besides
the rent-free incubator’s facilities, the teams are coached by
Chalmers Innovation staff. A business coach is responsible for two
teams at the same time. Their task is to guide the team through the
business plan development process, for which no fee is charged.
Instead, Chalmers Innovation gets 5 per cent of the equity in the
newly established company. The focus during the incubation phase
is to provide capital to the newly founded, high-tech companies.
The start capital of the companies is provided by several parties
(seed funds and business angels). The most important capital
provider at start-up is Chalmers Invest. This closely related venture
capitalist invests typically 200000 euros in a company. The incu-
bation centre sometimes invests between 10 000 and 50 000 euros
per company (typically 30 000 euros) to persuade other investors
to invest in the company.

From the moment growth takes off, a lot of companies need
additional money. To make this accessible for the companies,
Chalmers Innovation works together with InnovationsKapital.
However, not all companies have the same growth path nor want
to take venture capitalists on board at an early stage. Those com-
panies would face a financing gap if it was not for cooperation with
the Connect business angels network.

Source: Clarysse and Bruneel (forthcoming).
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seed stages, (2) public—private partnerships with the same focus as the pre-
vious, (3) small business investment companies (SBIC)-type of refinance
schemes, (4) guarantee schemes (risk sharing), (5) fiscal incentives in the
form of tax reduction on value added or income tax deduction and (6) incu-
bation schemes (see Table 2.2). Some of these schemes are common across
Europe while others relate to particular countries.

Some governments have created public funds with the specific aim of
financing (high-tech) spin-offs at a very early stage. These funds only have
public parties as institutional investors and are therefore publicly owned,
such as the Flemish (Belgian) VINNOF. This fund has a budget of 100
million euros and is involved in pre-seed, seed and early stage venture
capital. In the pre-seed and seed stage, additional coaching is given to
improve business plans and finance market research activities. France is
another country in our study, which has created a 100 per cent public fund
(one-third Caisse des Dépdts et Consignations [CDC],! one-third French
State and one-third European Investment Fund) to finance the pre-seed
and seed stage (Fonds de co-investissement pour les jeunes entreprises
[FCJE]. The objective of this fund of co-investment for young companies,
managed by CDC-Entreprises, is to take minority stakes in French tech-
nological companies that are less than seven years old, alongside VC funds
established in European countries. The FCJE intervenes in the sectors
where private financings are most difficult to mobilize, in particular in the
biotechnology sector.

A second category of policy initiatives involves the establishment of
public—private partnerships set up to finance (high-tech) start-ups. Public
investment in these funds varies from 10 per cent to over 90 per cent.
Almost every European country has its own public—private partnership
fund. A specific category of such partnerships are the university funds.
Pressure from government on universities to commercialize IP (HM
Treasury and DTI, 1998) has been accompanied by the establishment of
various programmes to facilitate the process. Usually, the establishment of
seed and pre-seed funds associated with the university are part of this
process. University funds almost always invest exclusively in start-ups that
are based on technology developed at the parent institution with which
they are associated. The degree of public involvement varies from country
to country. Programmes such as University Challenge Fund (UCF) in the
UK comprise up to 77 per cent public capital, while the University Seed
Funds in Belgium (Flanders) only have 20 per cent public capital, on
average.

A third, much less popular, set of initiatives is inspired by the US Small
Business Investment Companies (SBIC) scheme. In these schemes, the VC
fund that invests in a (high-tech) spin-off can co-finance its investment by a
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Table 2.2 Types of public finance support programmes

Type of programme  Description Example
Public fund 100% publicly owned Twinning Growth Fund and
funds focused on pre- Biopartner (Netherlands)
seed and/or seed stages
Public/private equity ~ Fund in which University Challenge Funds
fund government and private (UK)
sector co-invest with Technologiebeteilung-

SBIC-type of
refinance schemes

Guarantee schemes

Fiscal incentives

Incubation scheme

same focus as previous

Schemes which
leverage the deals made
by adding public
money to the private
investment

Insurance schemes
which guarantee (part)
of the VC money in
case of bankruptcy

Tax reduction scheme
on value added or
income tax deduction

Scheme which pays the
salaries of coaches,
which offers facilities
and/or which offers
network opportunities

gesellschaft (Germany)
Fonds d’amorgage (France)

Arkimedes (Belgium)

SBIC (USA)

Kreditanstalt fiir
Wiederaufbau (Germany)

Various, in each country

Aunt Agaath Scheme (NI)

‘Jeune Entreprise Innovante’
status (France)

Trust Capital Funds (UK)

National Incubator
Programme (Sweden)
DIILI Programme (Finland)
Innovationsmiljoer
(Denmark)
Exist (Germany)
Incubateurs Publics
(France)

loan which is granted by the government. As the loan is to be reimbursed at
a fixed, usually below market rate, the scheme increases the potential profit
that can be made on such an investment. It does not, however, decrease the
risk for the venture capital fund. In Europe, only Germany (Kreditanstalt
fiir Wiederaufbau) and Belgium (Archimedes) have such programmes in

place.

The fourth category of policy measures aims to reduce the risk to the
venture capital firms through guarantee schemes. If a start-up fails, the
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government can reimburse the venture capital firm which qualifies for the
scheme for (part of) its lost investment. There is no consensus about the
effectiveness of these schemes since some tend to argue that they give an
incentive to VC funds to let their portfolio companies go bankrupt in order
to recover at least part of their money invested instead of trying to save
these companies. Despite this lack of consensus, such a guarantee scheme
exists in almost every European country.

A fifth form of policy measure comprises the ‘fiscal incentives’. These
provide tax reductions on capital gains created by investments or they allow
investors in venture capital funds that qualify for the scheme to offset (parts
of) their investment against taxes. In the UK, VC Trusts and the Enterprise
Investment Scheme provide private investors with tax relief on income and
capital with venture capital firms involved in managing the trusts. In the
Netherlands, private investors who invest in small businesses created by rel-
atives receive a significant deduction in income taxes through the Tante
Agaath Scheme. In France, the status ‘Jeune Entreprise Innovante’ (JE —
Young Innovative Enterprise) provides a tax advantage consisting of a total
exemption of profits for three years, followed by a partial exemption of 50
per cent for a further two years. Companies qualifying for the JEI are exon-
erated from payment of the employers’ share of social security payments
for researchers, technicians, managers of R&D projects and the lawyers in
charge of industrial protection. In Belgium (Privak system), the surplus
value on shares invested in venture capital companies that qualify under
specific criteria is subject to a much lower tax scheme.

Finally, a sixth form of support refers to business incubation schemes. In
the late 1990s, the governments in France and Sweden launched their
National Incubation Programmes (Jacob et al., 2003). Also the German
EXIST programme and the Danish Innovationsmiljoer are incubation-like
initiatives. In these initiatives, governments usually do not provide direct
pre-seed or seed capital, but provide infrastructure and management
support for high-tech start-ups. Often, the incubator is linked to a univer-
sity or public research institute.

To sum up, this section suggests an apparent convergence between the
different types of action implemented by national and regional governments
and public-sector research institutions, in countries as different as the UK,
Germany, Scandinavian countries, France, Belgium, and so on. Distinct
differences exist between these countries, but they seem secondary com-
pared to the goal and range of interventions presented above. The great dif-
ference between the liberal model and the centralized model with extensive
government intervention seems to be neutralized by an imitation effect. The
terms and types of government intervention relating to spin-off of public-
sector research are often the same in very different national configurations.
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The following sections describe the UK and the French case, respectively,
in detail.

2.3 POLICIES TO FOSTER THE CREATION OF
ACADEMIC SPIN-OFFS IN THE UK AND
FRANCE

2.3.1 The UK

Since the end of the 1990s, the UK government has launched different
funding schemes to support universities in developing the commercializa-
tion of their research. The main emphasis has been upon the establishment
of an entrepreneurial culture in which scientific capabilities are exploited
through start-up and spin-off companies (Georghiou, 2001). Four main ini-
tiatives have been taken to foster the creation of start-ups based on public-
sector research: the University Challenge Fund, the Science Enterprise
Challenge, the Public Sector Research Exploitation Fund and the Higher
Education Innovation Fund. The impact of these initiatives has been evalu-
ated by the Department of Trade and Industry (SQW, 2005).

Researchers’ status

Unlike the French, UK academics are not civil servants but are directly
employed by the universities to which they are attached. Academics in the
UK can create companies and hold equity stakes in those companies.
These companies may or may not be related to the formal IP generated as
part of the academic’s employment. Traditionally, the approach to enforc-
ing ownership of IP was fairly loose, but more recently universities have
asserted their ownership rights. This is in line with the provision of the UK
Patent Act 1997 which states that inventions of employees who may rea-
sonably be expected to make inventions are clearly owned by their
employer, as long as this is stated in an employment contract. The
approach to spin-off creation is decentralized, which enables universities
to adopt different approaches to negotiate the relative equity stakes divi-
sion between the university itself and the researcher or academic.

Business training for academics
To decrease the knowledge gap, specific efforts were undertaken to provide
entrepreneurial training to academics. The Science Enterprise Challenge
scheme in the UK addresses the need for training.

The Science Enterprise Challenge (SEC) was launched in 1999. It is a
part of the government’s strategy to introduce a ‘third mission’ for higher
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education, alongside teaching and research, to encourage the transfer of
science and technology innovation to the business sector. Its goal was to
establish a network of centres in UK universities to teach entrepreneurship
and science commercialization to scientists and engineers at all stages of
their careers. The SEC resulted in the creation of 13 science enterprise
centres involving over 60 UK universities and higher education institutes,
which provide educational, training and financial services to would-be aca-
demic and graduate student entrepreneurs. A total of 43.35 million euros
has been allocated so far by means of a challenge competition. As for the
UCFs, the majority of the centres are collaborative (three exceptions are
Cambridge University, Imperial College and Oxford University). The
centres focus on two main areas of activity: teaching of enterprise and
entrepreneurship to science and technology students; encouraging the
growth of new businesses by supporting start-ups, including spin-off com-
panies based on innovative ideas developed by students, and faculty within
the universities.

These centres are essentially engaged in promoting the exploitation of
IP, by licensing or spin-off formation and by introducing entrepreneurship
into the curriculum, at both undergraduate and postgraduate levels. On
the issue of IP exploitation, three approaches have been adopted: no
support provided (where the university has an established IP support
office), delivery by staff located in the centre, and subcontracting to exist-
ing support services. The innovative aspects of the science enterprise
centres relate more closely to a wide diversity of curriculum development.
This diversity includes student modules at different levels, workshops
about technology commercialization at the postgraduate level, business
plan competitions, summer schools, business-related project work and
postgraduate degrees with an enterprise focus. The majority of these
modules are on a voluntary basis and have been incorporated into existing
modules. With the centres, entreprises modules are embedded in the cur-
riculum of a substantial number of science and engineering students. The
centres have established an infrastructure for enterprise education, the
know-how to design and deliver programmes and enterprise education for
substantial numbers of students. However, it is too early for this to be
reflected in economic impacts (SQW, 2005).

Incubators and support structures for projects

Both universities and public research institutes are encouraged in the UK
to set up various sorts of incubation and support schemes. Both the Public
Sector Research Exploitation Fund (PSRE) and the Higher Education
Innovation Fund (HEIF) have been launched to financially support this
kind of activity.
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Higher Education Innovation Fund The HEIF builds on and follows the
third stream of funding initiated by the Higher Education Reach-out to
Business and the Community Fund (HEROBC). Alongside their trad-
itional roles of teaching and research, the public authorities asked to higher
education institutions and public-sector research establishments to adopt a
further role as stimulators and facilitators of knowledge transfer to busi-
ness and society. Funds are awarded to support universities and colleges in
this third stream engagement, increasing their capability to respond to the
needs of business, public services and the wider community, and to trans-
fer knowledge.

A total of 136 bids were submitted in July 2001 for funding up to August
2004, 89 awards were confirmed under the HEIF ranging from 300 000 to
7.5 million euros, paid over three years, including 16 collaborative projects.
The HEIF provided around 120 million euros to English higher education
institutions over the period 2001-04.

Unlike the two previous initiatives, the HEIF — which is only available to
English institutions — will not focus on start-ups but is encouraging pro-
posals across the full range of academic activities: the establishment and
strengthening of industrial liaison offices, internal promotion of commer-
cialization, IP expertise, incubation support, dialogue with businesses,
business advice and mentoring. The HEIF provides direct financing
support for a project that strengthens connections between universities and
firms. In this sense, the HEIF provides a framework and facilitates the cre-
ation of university spin-offs and start-ups.

A second round of HEIF (HEIF 2) has been allocated for the period
2004-06. This round took into account one of the conclusions of the
Lambert Review (Lambert, 2003) in relation to technology transfer offices.
The Lambert Review noted that a ‘barrier to commercialising university IP
lies in the variable quality of technology transfer offices. Most universities
run their own technology transfer operations, but only a few have a strong
enough research base to be able to build high-quality offices on their own’
(p. 5). The review recommended the development of shared services in tech-
nology transfer on a regional basis and to improve the recruitment and train-
ing of technology transfer staff. The HEIF2 continues and develops the work
of the first round of the HEIF, supporting interactions between higher edu-
cation institutions (HEIs) and business, and between HEIs and the wider
community. The HEIF 2 also incorporates activities based on current
Science Enterprise Challenge and University Challenge initiatives in
England. The HEIF 2 therefore represents a consolidated third stream of
funding, complementing core funding to institutions for research, and for
learning and teaching. After extensive discussions with academic, business
and other stakeholders, the goverment has confirmed the scale of funding for
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HEIF 3 — up to 349 million euros to HEIs in England, to be allocated over
the period August 2006 to July 2008. This is to be allocated substantially on
the basis of a formula in order to make the HEIF funding more stable and
predictable, and hence more embedded in HEIs’ strategic planning.

The major impacts of the HEIF have been on knowledge transfer strat-
egy and organization, the generation of a more positive attitude among
scientific staff towards working with businesses, and the improvement and
simplification of access by business to resources in higher education
(SQW, 2005).

Public Sector Research Exploitation Fund Public-sector research estab-
lishments that are not universities receive similar government funding
through the PSRE. This fund was a response to the Baker Report (Baker,
1999) on realizing the economic potential of public-sector research estab-
lishments. The PSRE initiative was set up to help public-sector organiza-
tions other than universities make the most of their research. It is open to
all public-sector organizations that carry out research, including Research
Council Institutes, NHS Trusts, research institutions owned by government
departments, and major museums. A total of 37.5 million euros was pro-
vided in first (October 2001) and second rounds to enable public-sector
research establishments to develop their capacity to exploit their science
and technology potential and to provide seed funding to support the very
early stages of business formation from ideas emerging out of research in
the public sector science base. Third-round awards worth 37.5 million euros
were announced in January 2006.

The PSRE projects are focused on knowledge transfer though licensing
and spin-offs. Many PSREs were previously involved in knowledge trans-
fer activities but the timescales and uncertainties attached to intellectual
property commercialization, together with limited core funding in some
cases, meant that IP exploitation expertise was limited, and in some insti-
tutions non-existent prior to PSRE (SQW, 2005). Although funded institu-
tions have established an infrastructure for IP exploitation appropriate to
their needs, the revenues generated are still at a low level and activities are
unlikely to be sustained without further funding rounds (SQW, 2005).

Ultimately, UK policy is characterized by a large number of initiatives
to develop this third stream engagement of HEISs, increasing their capabil-
ity to respond to the needs of business, public services and the wider com-
munity, and to transfer knowledge. The HEIF, the UCF and the SEC form
part of a systematic process to create this third stream of funding for uni-
versities, in addition to revenue derived from teaching and research.

The HEIF and the PSRE provide direct financing support for the estab-
lishment and strengthening of industrial liaison offices, internal promotion
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of commercialization, IP expertise, and projects that strengthen connec-
tions between universities and firms. They provide a framework that is com-
plemented by different schemes that have been designed to develop
entrepreneurship and business skills and to take ideas from the laboratory
to the market. These initiatives try, first, to fill the knowledge gap, as with
the Science Enterprise Challenge’s aim to develop the teaching of entre-
preneurship in the sciences and engineering curricula, and provides the
opportunity for university researchers and people with business experience
to work together. Secondly, these initiatives aim to address the financial gap,
as with the University Challenge Funds’ attempts to provide funding for
the first stage of research commercialization, such as for scoping research,
market studies, prototypes development and setting up spin-off firms.

In the UK, academic spin-off firm support forms part of a larger policy
that tries to develop knowledge transfer between the universities and busi-
ness and society. However, there is a general consensus emerging in the UK
that although spin-offs are an important means for the commerciali-
zation and exploitation of new knowledge and the transfer of technology,
they are not the only way. This point was emphasized with the publica-
tion in December 2003 of the Lambert Review of Business—University
Collaboration. This report suggested that there has been too much empha-
sis on developing university spin-offs, a good number of which may not
prove to be sustainable, and not enough on licensing technology to indus-
try. The recommendation was that the balance needed to be redressed
towards licensing as this is less resource-intensive and has a higher prob-
ability of getting technology to market. The Lambert Review also recom-
mended increasing the availability of proof of concept funding to establish
whether a new technology is commercially viable or not.

Pre-seed capital funds and stimulation of funding for USOs
Finally, we discuss a very specific scheme which has been developed in the
UK to financially support spin-offs in the pre-seed and seed phase.

University Challenge Fund the UCF provides VC funding for university-
based spin-offs. Its purpose is to increase the availability of early stage funds
for universities to overcome the perceived finance gap. The aim is for univer-
sities to establish their own seed funds with the help of the University
Challenge money and for the seed funds to enable academics to scope out the
commercial potential or research outcomes and take the first steps towards
commercializing the research, thus addressing the seedcorn-funding gap
(Georghiou, 2001). The UCF was launched in March 1998 as a 67.5 million
euros seed capital fund to encourage the exploitation of scientific discover-
ies in universities. The government contributed 37.5 million euros to the
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UCF while additional funding was provided by the Wellcome Trust (27
million euros) and the Gatsby Charitable Foundation (3 million euros). In
October 2001, the second round, a further 27.5 million euros was awarded.?

This total funding of 90 million euros was apportioned to 15 successful
bids in the first round, and a further five in the second (one fund got first
and second round money). Nineteen different UCFs are in operation across
the UK. These funds are associated with different universities (involving
between two and six universities or research institutions), except Imperial
College and Oxford University. Universities were required to contribute a
minimum of 25 per cent of total fund value. The maximum total invest-
ment in any one project was restricted to 375000 euros.

2.3.2 France

Policy-makers in France have tried to replicate the US model of technol-
ogy transfer. During the first half of the 1990s, the government improved
the environment for technology start-ups. Various tools were modified to
support research and innovation in SMEs, such as intellectual property law,
turnover tax, and legislation on venture capital. A new Research and
Innovation Act to promote the creation of technological firms from the
public research sector was adopted in 1999. This law introduced a new legal
framework for the creation of companies by academics. This new
researchers’ status was accompanied by three main incentives for the cre-
ation of companies by the Ministry for Research: competitions, incubators
and seed capital funds.

Researchers’ status

In France, the civil servant status of academics traditionally prevented them
from participating in the creation of a private enterprise to transfer their
research results. In 1999, this status was amended, so that state employees
or civil servants® can now create a firm and leave their laboratory without
losing their status (with the possibility of returning to the institution in case
of failure), or can participate in the creation of a firm without leaving their
laboratory. The Research and Innovation Act 1999 is dedicated to facilitate
the involvement of researchers in the creation or development of innovative
companies or to provide scientific assistance and even participate on the
board. With this Act, researchers, teacher-researchers, engineers, young
PhD students, technical and administrative staff can be involved in the
creation of a company to exploit their research work. They are authorized
to participate as a partner or manager of the new company, for a period of
time (a maximum of six years) at the end of which they can choose
between returning to the public sector or staying in the company. The law,
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therefore, allows the public sector (university or research laboratory) to pay
the salary of the creator of the company during the start-up phase. The law
also prevents those who are involved in starting up companies from being
penalized in terms of their research careers. A contract defines the links
between the company and the research establishment whose work is being
exploited. Research staff can provide their scientific support for a company
that develops their research work, while they remain in the public sector. The
law also allows a research employee to contribute to the capital of a
company that commercializes his/her research work. His share could ini-
tially be up to 15 per cent of the capital of the company, although in March
2006 this percentage was raised to 49 per cent. The employee agrees, in
return, not to take part in any negotiations between the university or
research laboratory and the spin-off company. Researchers and teacher-
researchers can be members of the management of a company but they
cannot be the chief executive officer or the chief operating officer of the firm
nor be a member of the board. The request must be submitted to the author-
ity (organization, university, and so on) responsible for the research staff.
The authority must then notify, for approval, the National Public Sector
Ethics Committee (Commission Nationale de Déontologie). This commit-
tee can (or not) enable the academics to take part in a new firm project
according to the three cases below. The goal of this committee is to avoid
conflicts of interest, which can easily occur in the commercial exploitation
of public research results or in the spinning off of activities from public
research results, and to guarantee the interest of the public side in these
commercialization activities of public research results.

Business training for academics

In recent years, the French Ministry for Research has supported actions
aimed at raising awareness and providing entreprencurship training for
young people. In 2001, an Observatory of Teaching Practices in
Entrepreneurship (OPPE) was created by the Ministry for Research, the
Ministry of Industry, the Agence Pour la Création d’Entreprises (APCE)
and the Académie de I’Entrepreneuriat (an association of academics
working in the field of entrepreneurship). This Observatory has three main
objectives: to carry out an inventory of actions relating to the teaching of
entrepreneurship in various establishments, to diffuse this knowledge,
methods and practices, and to evaluate the effects of the training pro-
grammes in the field of entrepreneurship and to carry out specific studies
on related topics. In 2004, Maisons de I’Entrepreneuriat were created in six
universities and higher teaching institutions. These establishments are
encouraged to enforce the links with companies, to lay down specific poli-
cies to develop entrepreneurship, and to establish publicity campaigns
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about entrepreneurship for students, researchers and academics. The
Maisons provide courses, entrepreneurship clubs for students, a resource
centre, business plan competitions, entrepreneurial forums and guides for
the student entrepreneur, and develop partnerships with local economic
actors and involve the latter in the projects. They have integrated different
national or international networks on the topic of entrepreneurship.

Incubators and support structures for projects

The first ‘National competition for the creation of technologically innova-
tive firms’, was launched in 1999. The competition is open to people residing
in France or in a member state of the European Community, as well as to
French people residing abroad whose project fits the requirements. In 2005,
the seventh of these competitions will have a total budget of 30 million euros
provided by the ministry in charge of Research (18 million euros) with the
support of the European Social Fund (7 million euros) and of ANVAR (the
French Agency of Innovation) (5 million euros). The categories of the com-
petition make it possible for people either to validate a project at the idea
stage or to make the idea more concrete by creating a company.

The French Innovation Act allowed higher educational and research
establishments to set up incubators for the purpose of providing premises,
equipment and material for those hoping to create companies or for young
companies. This measure encourages in particular, the creation of high-
technology companies by research staff and students. The Research Ministry,
with the support of the European Social Fund, subsidizes these incubators
for a three-year period and covers 50 per cent of their expenditure. The
remaining 50 per cent is financed by local and regional authorities.

A call for tender, initiated in 1999 and renewed in 2000, aimed to encour-
age the implementation of new structures for incubation, coming in par-
ticular, but not only, from higher education establishments or research. The
scheme’s main preference was to provide support for new projects set up in
partnership. A company incubator is defined as a place hosting and assist-
ing holders of innovative firm start-up projects. It offers them support in
training, consultancy and financing, and accommodation until they join a
technology park, and can support the cost of industrial premises.

Pre-seed capital funds and stimulation of funding for USOs

In France, one of the characteristics of seed capital funds is to combine
public and private funding. Five national funds, dedicated to biotechnol-
ogy and information and communication technologies, and six regional
funds were created in 1999. The seed capital funds provide finance at the
first stage of funding. Higher education and research institutions
participate in most of these funds, along with investors from the public
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sector (primarily CDC Enterprises) and from the private sector (mainly
investment capital firms).# These new structures bring together the local
actors of the technology transfer offices, research centres and universities
to facilitate close links between the investors and their laboratories. As
investors, the managers of these funds form a close relationship with the
company’s founders.

A chain of measures from idea to market The government support mea-
sures described above are based on the objective of creating an integrated
process of developing spin-offs that will both increase the number of spin-
offs created from the public research sector and enable them to generate
sustainable growth. This results in the following process: public researchers
who want to transfer their research results by creating a company ask for
an authorization from the public ethics committee; they then present a file
to the national competition where the best projects are identified and grants
awarded; these best projects are then hosted in public incubators; once they
have developed they are financed by seed money funds; and finally, the best
projects are selected for venture capital investments.

2.4 EVALUATION OF SPIN-OFF SUPPORT POLICY
SCHEMES

Performing a specific evaluation of the spin-off support schemes is difficult
since most programmes, especially in France and Belgium, are not
specifically orientated towards spin-offs only, but most innovative start-
ups can benefit from them. Moreover, many of these public policy initia-
tives are too young to be evaluated. In the following paragraphs, we
provide some evaluation data that was available in each of the countries
covered in our study.

Researchers’ Status

First, in France the Observatoire des Sciences et des Techniques (Office for
Science and Technology — OST, 2003) has undertaken an official review of
the impact of the Innovation and Research Act which allows researchers to
transfer their research results by creating a start-up. The review found that
between 1999 and 2004 450 people received authorization. A quarter of
them function in a new venture as a partner or take an executive function
as a CEQO. The others provide consultancy services. Allowing for the fact
that several people often participate in the same project, close to 250 firms
were involved (Direction de la technologie, 2005).
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Business Training for Academics

Analysis of the impact of the 12 Science Enterprise Challenge funds
located in universities across the UK, shows that with respect to both post-
graduate and undergraduate training, most exceeded their targets and have
been able to initiate a major positive change compared to before the pro-
gramme (SQW, 2005). Nine SECs recorded creation of spin-offs, five SECs
applied for patents and only three granted licences. Segal, Quince and
Wicksteed Limited (2005) note that only four SECs reported new business
links, but in all but one case this equalled or exceeded targets.

In France in 2005, the Direction de la Technologie of the French
Ministry of Research has produced a first account of the actions of the six
Maisons de ’entrepreneuriat plus those of the Maison de I’entrepreneuriat
at Grenoble which was created in 2002 (Direction de la technologie, 2006).
The report found that 2696 students had followed an entrepreneurial train-
ing module during their university courses. A total of 1977 students had
participated to an awareness workshop or a business creation game. There
were 37 university diplomas in entrepreneurship. The number of students
who had taken part in conferences relating to entrepreneurship was 4552.
A total of 214 students had been involved with the Maisons de I’entrepre-
neuriat regarding an idea or a plan to create a company.

Incubators and Support Structures for Projects

In France, about 31 incubators were created between 1999 and 2002. Each
incubator had an agreement with the Ministry of Research which fixes
some obligations in return for a public grant. The Ministry of Research has
reaffirmed its commitment by allocating 25 million euros with the assis-
tance of the FSE (European Social Funds) over the period 2004 to 2006.

By December 2004 the 28 active incubators had hosted 1139 projects,
resulting in 612 start-ups employing more than 2000 people. Just under
40 per cent of these firms were created by the winners of the national
entrepreneurship competition, which shows significant complementarity
between these two programmes. The available data show that 50 per cent of
the projects in these incubators result from public research and 50 per cent
are not based on public research but have a link with a public laboratory
(Direction de la technologie, 2005).

Since the start of Chalmers Innovation in 1999 in Sweden, the number
of companies grew from 13 to 49 new, technology-based companies at the
end of 2003, most of which are spin-offs. The number of people employed
in the companies has risen from a little more than 100 to 220 people in 2003.
In total, the companies have attracted 63 million euros in external financing
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from private venture capitalists, and 6 million euros in public seed
financing.

As mentioned previously, we performed a detailed evaluation of three
selected incubators related to universities and research institutes in Belgium,
Germany and the UK. Erasmus European Business and Innovation Center
(EEBIC) is a research incubator located in Brussels, Belgium. It recruits
companies from the universities in Brussels. Jilich TZ is located in the
science park in the research park of Jiilich, located between two main cities
in the north-west of Germany (Aachen and Cologne). Chalmers was
described above in Box 2.4. The following services were mentioned by the
managers of the incubators as being offered to spin-offs: (a) pre-incubation
support such as business plan coaching and assistance in searching pre-seed
capital; (b) entrepreneurship training and business courses; (¢) assistance in
accounting and legal matters; (d) assistance in market research and sales
support: (e) support in internationalization; (f) support in new product
and/or service development and, finally, (g) support in recruiting new per-
sonnel. The results are interesting (Table 2.3). It is astonishing how poorly
each of the incubators scores in terms of offered services (average values of
4.5 on a score of 7). Although these services are considered by the compa-
nies as very important incubation activities, only Chalmers Innovation
scores highly among the tenant companies in terms of satistfactory service
support. The other two incubators usually claim that they support the com-
panies but in the end do not provide this support in a satisfactory way. This
raises the question of whether incubators are an effective policy tool to
provide spin-off support.

Pre-seed Capital Funds and Stimulation of Funding for USOs

An initial evaluation of the impact of the UCF initiative in the UK shows
that up to July 2003, 413 projects benefited from a UCF investment and
almost half the projects (48 per cent) were in the biomedical area (SQW,
2005). Almost 40 per cent of the commitments to projects were for 15000
euros, reflecting the widespread use of pathfinder projects for activities such
as market assessments and securing the IP position. Fifty-five projects
received the maximum (total) commitment of 375000 euros, which involved
cases which had gone through the initial stages of development and for
which the fund considered there was real commercial potential.

These investments in 413 projects have translated into 59 spin-off com-
panies and four licences. SQW (2005) note that these figures relate to a fairly
early stage in the pipeline and that it will take some time for current pro-
jects to mature to the commercialization stage. For the SQW report, one
measure of success of the funds is the extent to which projects were able to
attract additional external funding. At July 2003, 103 projects had secured
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Table 2.3 Different incubation models: a comparison of perceived
importance and perceived effectiveness of services offered (by
the tenant companies)

EEBIC Chalmers Jilich TZ
Innovation
N=9 N =38 N =10

Imp Effec Imp Effec Imp Effec

Pre-incubation services 3.43 257 500 462 460 4.40
(business plan development)  (2.70) (2.15) (2.33) (1.69) (2.61) (1.95)
Business training and coaching 242 1.25  3.65 4.00 340 (NA)
(2.15) (0.50) (2.26) (0.99) (2.19)
Legal and accounting assistance ~ 4.00 3.67 3.63 333 280 (NA)
(2.71) (3.10) (1.92) (0.82) (1.79)

Market research, marketing, 3.00 3.00 4.63 3.00 3.60 (NA)
sales support (1.83) (0.00) (1.92) (1.41) (3.13)
Export assistance 2.67 1.67 3.50 (NA) 3.50 (NA)
(1.86) (1.15) (1.69) (2.51)
Support to develop new 4.50 450 4.5 417 2.80 (NA)
products (1.87) (2.65) (1.83) (1.94) (2.49)
Recruitment advice 429 (NA)* 474 400 320 (NA)
(2.14) (2.13) (2.31) (2.49)
Notes:

Scale = 1-7 semantic differential scale.
* This form of support is not offered as a service.

co-funding, but two projects accounted for almost a quarter of this and the
top ten for 60 per cent. The two major sources in terms both of the number
of projects and the average size of investments were venture capital and
industrial funding. As the SQW report notes, flexibility over size of invest-
ment is important. The funds have the ability to make small investments in
order to test the commercial potential of an investment in which the private
sector is uninterested. Further, UCFs have reduced the pressure on univer-
sities to establish companies at a very early stage, even earlier than would
be optimal, with the hope that these companies that are established after a
period of development of the idea will be of higher quality.

Last but not least, the management of the funds is dicussed. The UCFs
have established advisory boards (comprising university staff and
members with business and venture capital experience). The board
specifies the overall framework for investment criteria, monitors invest-
ments and decides on investments (sometimes it is undertaken by a sub-
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committee). A fund manager makes proposals to the board or committee
but often has discretion to approve small investments. Those universities
which were active previously in promoting and funding spin-offs and
licensing have tended to recruit an in-house manager for their funds. The
others, which were less involved in these activities, have recruited an exter-
nal specialist.

Segal, Quince and Wicksteed Limited (2005) conclude that there is little
doubt that the UCFs met a gap in the UK for early stage funding of tech-
nology-based ideas. Several UCFs still have significant funds uncommitted
but the number of research ideas that have been taken closer to commer-
cialization has increased significantly

In France, the national competition for the creation of technologically
innovative start-ups, received applications from 9500 candidates between
1999 and 2004. A total of 1377 candidates received a grant and contributed
to the creation of almost 700 new companies, which themselves generated
more than 3000 highly qualified employment. Candidates could enter the
competition under either an ‘emergent’ or ‘creation-development’ category.
The former receive around 45000 euros for technical, legal or financial
research to consolidate their business plan. The latter receive a grant of up
to 450000 euros to finance a part (around 50 per cent) of their innovation
project. In addition to this financial aid, the award winners are put in
contact with various partners. Some of the winning projects are then
hosted in a government incubator. It is important to note that more than
90 per cent of the companies created with this support still exist, a survival
ratio higher than usual for the creation of companies. This competition
seems to contribute largely to the economic transfer of public research,
since a third of the prize winners have projects resulting or linked to public
research results (Direction de la technologie, 2005).

In conclusion, in France the most general analysis has been of the
different policy support initiatives. Since 1999, the four measures presented
above have resulted in the creation or support of 1236 firms. However, a
large proportion of these firms were not research spin-offs. Surveys of incu-
bators show that 55 per cent of the firms created from the hosted projects
were founded by staff from public-sector research institutions. Another
survey, this time on winners of the national competitions for the creation
of innovative firms, shows that only slightly more than one-third of these
are spin-offs involving public-sector research. Surveys and estimations have
also been done for the Ethics Committee and the seed money funds. The
Direction de la technologie (2005) estimates that half of the firms that
benefited from these measures are public-sector research spin-offs. In six
years, close to 620 start-ups were spin-offs of public-sector research, an
average of over 100 per year.
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Compared to the situation before, the changes to the legislation were
introduced, these developments appear to represent a marked increase in
activity. Mustar (1988) studied 145 companies created by academics in
1988. To examine the changes in these spin-offs and to identify subsequent
new technological companies created by researchers in France, a second
enquiry was carried in 1994. These two enquiries estimated that over the
six-year period at least 40 firms were created in France each year by
researchers (Mustar, 1994). Is the law on innovation a success? At least 40
spin-offs were created each year prior to the introduction of the law and
100 afterwards. The Innovation Law and the related support measures
described below have increased the trend that was starting to emerge in the
1980s and 1990s, but only to a limited extent.

However, closer examination of these data suggests a strong decrease in
the number of USOs created each year from 1999 to 2004. In 2004, only
eight requests for authorization made to the Ethics Commission involved
researchers at a public research institution or professors at a university
deciding to leave their laboratory to participate in a new venture as partner
or director. Indeed, this is the continuation of a downward trend observed
over the preceding four years (37 in 2000; 30 in 2001; 26 in 2002; 23 in 2003
and 8 in 2004). In the light of the findings of Mustar (1988; 1994), this rate
of applications indicates that the creation of new ventures is not more
numerous before the law of 1999.

Rather, the great majority of the demand of authorizations concerns
researchers or professors who bring their scientific advice to a company
created from their research results. The Civil Service Ethics Committee
received 91 demands in 2002, but 76 in 2003 and 46 in 2004. Hence, the
number of scientists who engage in the creation of a company is more
limited than hoped for by the political decision-makers and has been
decreasing since 2000.

With respect to the 2005 national competition for the creation of techno-
logical innovative firms, only 4.6 per cent (51) of the 1120 proposals involved
academics or researchers (civil servant or not). The same phenomenon can
be observed with the public incubators. In 2001, public projects represented
75 per cent of the total of projects hosted in the incubators. In 2002, the cor-
responding figure was 60 per cent, in 2003, 50 per cent and even lower in
2004. Finally, only around 7-8 per cent of the firms hosted in incubators
have received investment from the seed capital funds.

In summary, these trends indicate that the National Innovation Law has
simply provided a legal environment for a phenomenon and behaviour that
have already existed for at least 20 years in the French research system. The
reason for these disappointing effects may partly lie with a policy con-
structed on an anticipated linear trajectory from the creation of a firm by
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a scientist on the basis of a licence or patent from a public sector institu-
tion to a venture-backed firm that will be able to float on a stock market,
and the lack of autonomy of the actors to adapt to the specific context of
individual spin-offs, many of which are likely to remain small.

2.5 CONCLUSIONS

In this chapter, we have reviewed the attempts by European governments to
fill the gap between the US and Europe with respect to the creation of aca-
demic start-ups. Analysis of the contrasting cases of the UK and France,
shows that there is no convergence of national policies to foster the creation
of firms by academics. Rather, the two countries demonstrate different
rationales and approaches to policy in this area. In the UK, the rationale
for spin-off policy is mainly to develop a third stream of financing. Spin-
offs are a part of a policy to commercialize technology and knowledge
created by universities. Universities in the UK have to find a balance
between licensing and spin-off creation, and the universities can take equity
in these new firms. In the UK, policy is at the university level, leading to the
creation of diverse structures, as we show in more detail in Chapter 4.
Moreover, the public schemes that have been introduced bring public
money directly to the universities.

In France, the framework is totally different. The rationale for policy
towards the creation of new ventures by academics is economic growth, the
development of a high-technology sector and job creation. The notion of
a third stream of financing is an argument that is never advanced. Typically,
French universities do not take shares in the spin-offs that emerge from the
research they generate, with some exceptions for some public research insti-
tutions. Again in contrast to the UK, universities do not have discretion to
act independently and centralization is high. The evaluation of applications
for authorization, of competitions and of the incubators is at national level,
with a strong homogeneity effect. Public funds for the incubators or for the
seed capital funds are not for the universities but for these new structures.
This results in a paradox or a syllogism: the attempt to create entrepre-
neurial universities in a system without autonomy. This is a system far
removed from the US context it purportedly seeks to emulate.

But behind these differences some common features can be stressed. In
each country it was necessary to develop framework conditions in order to
facilitate the process of start-up creation in general. These countries’ expe-
rience has shown that neither this framework, nor money alone (VC funds)
were enough to create a dynamic spin-off sector. It was necessary to invent
diverse micro (or meso) schemes or instruments. These measures concern
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the ownership of IP, the creation of the possibility and the capabilities for
academic to create a company, support for a project or firm, and the devel-
opment of TTOs, incubators and seed capital funds in or around univer-
sities and public research institutions.

Although there is debate about the end of national-level initiatives and
the growth of regional and European initiatives, in the two cases decribed
here, the national level was the engine of policy to encourage spin-offs. In
these two countries, the ministry or the department in charge of research
launched the programmes: the OST in the UK, and the Ministry of
Research in France. This is also the case in Germany, that is, a country
where the Ldnder play an important political role (Audretsch and
Beckman, 2005).

One important policy concerns the complementary between the diverse
initiatives taken to promote spin-offs. The SQW (2005) evaluation report
shows that in July 2003, less than 50 per cent of the funded HEIs in the
UK received funding from more than one programme. On the other hand,
51 HEISs received only HEIF funding, seven only SEC funding and three
only UCF funding. However, SQW (2005) note that the additional activ-
ity of all programmes is high in terms of the recruitment of extra staff,
which the institutions would not have funded on a similar scale from their
own budgets, and the generation of additional commercialization of
research ideas and company formation. In the French case, there appears
to be a degree of complementary, with 32 per cent of the creators being
involved in more than one of the four incentives measures. The most
important overlap is observed between the competition and the incuba-
tors. Of all the companies resulting from the competition and the incuba-
tors, 23 per cent of companies are common to both measures; the 315
companies concerned accounting respectively for 47 per cent of the com-
panies created from the incubators and for 45 per cent of the companies
resulting from the competition.

However, our analysis of the available data and our discussion with the
people in charge of the incubators and the public seed capital funds show
that there is a large gap between these two instruments. The government
intervention model in its present form functions only partially. The linear
model adopted by the government is limited, as only a very small percent-
age of the start-ups financed by seed capital funds are from public-sector
incubators. Although the French government perceived there to be com-
plementarity in its measures concerning incubators and start-up funds, this
complementarity did not materialize since only eight of the 344 firms
created from incubators by the end of 2001 had benefited from seed capital
funds. Indeed, 77 per cent of the firms supported by the seed capital funds
(that is, 27 out of 35) were not created from incubators. Conversely, only 2
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per cent of the firms created in incubators (8 out of 344) benefited from
seed capital. At the end of 2005, the 11 public seed money funds resulting
from the call for projects in 1999 (five national funds and six regional funds)
had invested in 106 companies. Among these 45 companies, 43 per cent
came from the incubators. There is thus a complementarity between the
funds and the incubators. However, these companies accounted for only 6
per cent of the total of 844 companies generated by the incubators at the
end of 2005 (Ministére délégué a la recherche, 2006). As far too few pro-
jects are financed by seed capital, this cuts across the main premise of
French policy towards spin-offs.

While UK initiatives are characterized by the fact that they bring money
to the higher education institutions, French initiatives do not. The UK has
placed the universities at the heart of policies aimed at the creation of spin-
offs; this may be less the case in France.

NOTES

1. Via specialized funds CDC Entreprises invests directly in new ventures, whatever their
branch of industry or their stage of development. CDC Entreprises intervenes also indi-
rectly in the financing of the capital companies while subscribing to investment funds or
by taking participations in VC companies. The total amount of funds managed within
CDC Entreprises is 4.2 billion euros. One of its missions is the promotion of the VC funds
for technological companies.

2. The following information is from Segal, Quince and Wicksteed (SQW) Limited’s
(February 2005) interim evaluation of knowledge transfer programmes funded by the
office of science and technology through the science budget (http://www.ost.gov.uk/
enterprise/knowledge/unichal.htm).

3. In France, academics in universities are civil servants and researchers in public research
institutions are generally civil servants or have a similar status.

4. Innational seed money funds, three types of subscriber can be distinguished: private sub-
scribers (30-50 per cent of the funds), CDC-Enterprises (20-30 per cent), and public
research organizations (15-30 per cent). The Regional Councils and universities are also
subscribers to regional funds.



3. Types of spin-offs

3.1 INTRODUCTION

The key to designing approaches to address the challenges in creating and
developing spin-offs is understanding their nature. Spin-offs have been
studied from different conceptual perspectives. Some authors have taken
the link with the parent institute as a point of departure and studied the
institutional environment in which spin-offs emerge and they study
differences in the link between the spin-off and the parent-research organ-
ization. For example, in Chapter 4, we describe different incubation models
and the way in which they can impact the starting configuration of a spin-
off. A second stream of researchers have used a resource-based lens to study
spin-offs. They make distinctions between those spin-offs which have
looked after external equity versus those that have not. Others have cat-
egorized spin-offs based upon their technological resources and identify
technology platform spin-offs versus product or service spin-offs. Still
others in this literature stream make a distinction between those spin-offs
that are able to attract management experience in a founding team and
those that are founded by individual researchers. A third stream of litera-
ture has distinguished between different types of spin-offs based upon their
business and revenue model. These researchers have made a key distinction
between those spin-offs that are exit orientated and envisage a trade sale,
and those that are revenue orientated and require time to break even.
Based upon the insights generated by the different conceptual perspec-
tives, we develop a taxonomy of different types of spin-offs. We distinguish
between venture capital-backed spin-offs, prospectors and lifestyle spin-
offs. Each of these spin-offs is quite different at start-up in terms of insti-
tutional link, resource base and business model. We extract 12 different
criteria from the literature, which can be used to categorize the spin-offs.
Venture capital-backed spin-offs are exit orientated, often have a formal
link with the parent institute and this is reflected in a resources base which
provides a sufficient amount of external financing, a balanced team and a
disruptive technology (see section 3.3.3) basis. In contrast, prospectors
often are early in the product development cycle but do not have a disrup-
tive technology to start from. Their link with the parent institute is formal,
though less closely involved than that of a VC-backed spin-off. They often

66
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need external capital to define the business model that suits their needs.
Finally, lifestyle companies most often are the result of a single initiative of
the researcher-professor-entrepreneur who wants to commercialize a close-
to-market product or his or her own knowledge. The starting resources
imply little external capital and do not embody a disruptive technology.
The business model is clearly revenue driven and the link with the parent
institute is informal at most.

The chapter is structured as follows. Section 3.2 outlines conceptual per-
spectives that inform differences among spin-offs. Section 3.3 describes the
taxonomy. The concluding section considers implications for practitioners,
policy-makers and researchers.

3.2 CONCEPTUAL PERSPECTIVES

Our review of papers that either focused on research-based spin-offs
(RBSOs) as a subpopulation of new technology-based firms (NTBFs) or
tried to explain the diversity among the NTBF population identified three
main theoretical research traditions. A first category of papers mainly
focuses on the resources of the firm as a differentiator and a predictor of
competitive advantage (Barney et al., 2001; Brush et al., 2001). We label this
group the resource-based perspective. A second category of papers
describes the activities that are developed by NTBFs, the sectors in which
they are located and other key indicators that make these companies
different from other start-ups. We label this the ‘business model perspec-
tive’. A third group of papers focuses on the link with the parent institu-
tion. We label this group the ‘institutional perspective’. The following
sub-sections review each of these themes.

3.2.1 The Resource-Based Perspective

In recent years, the resource-based theory, which attributes superior per-
formance to organizational resources and capabilities has emerged as one
of the most influential frameworks in strategic management research
(Barney et al., 2001). Resource-based scholars define resources rather
broadly as all tangible and intangible assets semi-permanently tied to the
firm. As a result, a variety of alternative resource classifications exist. Most
of these resource typologies are developed in the specific context of large,
established firms.

Barney (1991) classifies resources as physical capital, human capital and
organizational capital resources. According to his classification, physical
capital resources include the physical technology used in the firm, a firm’s
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plant and equipment, its geography and its access to raw materials. Human
capital resources, on the other hand, include the training, experience, judge-
ment, intelligence, relationships, and insights of individual managers and
workers in the firm. Finally, organizational capital resources include a
firm’s formal reporting structure, its formal and informal planning, con-
trolling and coordinating systems, as well as informal relationships among
groups within a firm and between a firm and those in its environment.
Lichtenstein and Brush (2001) developed the resource-based perspective in
the context of new ventures. They found that capital, organizational
systems, management know-how, employees, owner’s expertise and reputa-
tion, technology, physical resources, leadership, organizational structure
and culture or informal systems are the most relevant for new ventures.
Further, Brush et al. (1997; 2001) categorized the resources of early stage
ventures into six types: technological, human, social, financial, physical
and organizational resources. Other researchers, who explore resource-
based theory in new and/or small firms, adopt the same typology (for
example, Borch et al., 1999). We build on previous work of Barney (1991)
and Brush et al. (2001) and adopt four resource categories in the remain-
der of the chapter: technological, social, human and financial resources.
Each of these resource categories is described below.

The category ‘technological resources’ refers to the firm-specific products
and technology (Borch et al., 1999). Spin-offs might vary in degree of inno-
vativeness, scope of their technology, (perceived) quality or legitimacy of the
firms’ research and development (R&D) and position of the firm in the
product-development cycle. The category ‘human resources’ refers to attrib-
utes of the founding team, the management team and the personnel of the
company. Human resources usually are measured as: size of the founding
team, background of the founders, professional management experience,
and organizational size. Brush et al. (2001) define ‘social resources’ of a
company as its industry and financial contacts. Others refer to these social
resources as the network or the social capital of the company (for example,
Elfring and Hulsink, 2003; Lee et al., 2001). Lee et al. (2001) make a distinc-
tion between ‘partnership-based linkages’ and ‘sponsorship-based linkages’.
The ‘financial resources’ usually refer to the amount and type of financing of
the firm. A distinction is made between capital, loans, subsidies and reserved
profits. Further, having personal funds, which can be invested in the very
early start-up phase, can be an advantage for spin-offs. Therefore, it makes
sense to split the variable ‘capital’ by two indices, namely, the amount of
external capital invested in the firm and the amount of personal funds
(money invested by the entreprencurs or their personal friends and family).

According to studies in this literature that have focused on human
resources, the initial competencies of new ventures basically coincide with
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the competencies of the founders (see Cooper and Bruno, 1977). Therefore,
they mainly link the diversity of spin-offs with the characteristics of their
founders. Other studies have focused on financial and technical resources.
An interesting aspect of the analysis of these taxonomies inspired by the
resource-based view is the evolution in the investigation of financial
aspects. For a long time, classifications of RBSOs based on this dimen-
sion have distinguished firms only according to the presence of venture or
industrial capital (Heirman and Clarysse, 2004; Mustar, 1997; Shane and
Stuart, 2002).

As will be seen in Chapter 5, creating a spin-off company as a joint
venture with an industrial partner, may be a means of overcoming some of
the potential problems associated with managing resource weaknesses and
inadequate capabilities that may be difficult to achieve as a free-standing
spin-off company, with or without venture capital backing.

Technical resources have not been well explored. Hindle and Yencken
(2004), studying the conditions of knowledge transfer between the public
research organization (PRO) and the spin-off, considered different types
of technology, that is, patented technology versus technical knowledge,
without formal protection. Heirman and Clarysse (2004) examined the tech-
nical resources of RBSOs focusing on the stage of the technology develop-
ment cycle and the scope and innovativeness of the firm’s technology.

Whereas resources are assets, either owned or controlled by a firm, cap-
abilities refer to the ability to exploit and combine resources through organ-
izational routines in order to accomplish its targets (Amit and Schoemaker,
1993). In Chapter 5 we show that RBSOs go through a number of distinct
phases in the development of resources and dynamic capabilities. An
RBSO has to overcome critical junctures at the intersection of each con-
secutive phase, which can be labelled as research, opportunity framing, pre-
organization and reorientation phase. It is only when they can overcome
certain resource hurdles, that RBSOs are able to go from one phase to the
other.

3.2.2 Business Model Perspective

Although consultants often refer to the ‘business model’ adopted by a start-
up, the academic literature largely ignores it (Chesbrough and Rosenbloom,
2002; Zott and Amit, 2005). Chesbrough and Rosenbloom (2002) defines
the business model as the articulation of the value proposition, the identi-
fication of the market segment, the position which is taken in the value chain
and the estimated cost structure and profit margin. Bower (2003) was prob-
ably the first to explicitly refer to the business model of RBSOs as a subject
of study. Druilhe and Garsney (2004) more systematically analysed the
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different business models at start-up in a sample of RBSOs from the
University of Cambridge. In the same vein, Heirman and Clarysse (2004)
linked business model to growth in a sample of Belgian NTBFs. Studies
within this perspective can be divided into three groups.

The first group focuses on what activities are undertaken. Stankiewicz’s
(1994) pioneering study made a distinction between RBSOs that are
mainly consultants, those that are product orientated and, finally, those
that have a technology asset orientated mode, which means that they basi-
cally develop technologies which are sold through licences and partner-
ships. The latter group does not engage in market-orientated activities.
The conceptual distinction between service and product orientated
RBSOs has been confirmed in various empirical studies. Chiesa and
Piccaluga (2000) find, in a sample of Italian RBSOs, that about half the
RBSOs are service orientated and about half are product orientated.
Mustar (2002) derives a typology that comprises five spin-off categories
and is focused on the nature of the firms’ output, that is, whether it is for
final customers or not and whether it is service, production or research
orientated. Pirnay et al. (2003) report similar prevalence rates of product-
orientated and service-orientated RBSOs in a sample of Belgian spin-offs.
Bower (2003) highlights the technology asset orientated mode as a domin-
ant mode in the emerging phase of a new technology such as biotechnol-
ogy in the late 1980s or plant biotechnology in the early 1990s. The
aforementioned studies are typically atheoretical in nature and explor-
ative in approach.

The second group of studies distinguishes NTBFs (and RBSOs as a sub-
sample) based upon the growth orientation which these companies estab-
lish. In contrast with the US success stories as described in Saxenian
(1994a), Autio and Lumme (1998) conclude that most high-tech start-ups
in Finland do not grow at all. They argue that their results might have more
external validity for the rest of Europe than the US studies. Also
Witterwulghe (1998) describes how Belgian and French NTBFs tend to be
mostly one-man small and medium-sized enterprises (SMEs) with a limited
ambition to grow and without a clear commercial strategy. In an
exploratory article, Tiler et al. (1993) reported that NTBFSs start up in three
different growth modes. The fast and slow growers as described above and,
finally, the transitional growers. They might start up as consulting com-
panies, R&D boutiques or niche players and eventually turn into high-
growth companies. The difference with the low growers is that the latter
already have the ambition to grow at start-up, but for a variety of reasons
they postpone exponential growth plans for a few years. Degroof (2002)
builds on this analysis to explore the growth ambitions of 42 Belgian spin-
offs at start-up. He also found these three different types.
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The reason possibly lies in the limited theoretical guidance which can be
found in the third group of studies that examine how technologies or
knowledge can be transformed in commercial value.

One approach to transformation can be distinguished as ‘infrastructure
companies’ (Branscomb and Auerswald, 2001; Druilhe and Garsney, 2004;
Heirman and Clarysse, 2004). These companies have an exit-driven strat-
egy, which is focused on seeking investor acceptance during most of their
early growth path. Heirman and Clarysse (2004) show that most of these
high-growth RBSOs have increasingly negative cash flows and spend the
largest chunk of their capital on technology development and platform
building and not on business development, marketing or sales. Agarwal
and Bayus (2002) argue that the commercialization of technology plat-
forms takes, on average, over 14 years, which is much longer than the time
horizon of most venture capital firms. This immediately shows the vulner-
ability of the platform model.

A second transformation approach concerns ventures that offer goods
and services that customers quickly choose to buy and are thus able to
grow their revenues at a faster rate in the early years (Chesbrough, 2003).
These ventures are more likely to turn profitable sooner, consume less cash
and rapidly achieve a profitable liquidity event for their investors (Bhide,
1992). The long lead times to market, as described by Agarwal and Bayus
(2002), might also be a major reason why some RBSOs start up as con-
sulting companies in software or contract research start-ups in biotech-
nology (Bower, 2003). Usually, these quick revenues are needed to become
more attractive as a company. In general, concrete business plans for
smaller but focused markets/applications are found to be more successful
than ‘large-scale/ broad’ product introductions (Golder and Tellis, 1996;
Moore, 1991).

A third transformation model focuses on product oriented spin-offs
(Chiesa and Piccaluga, 2000; Degroof, 2002; Mustar, 2002). Heirman and
Clarysse (2004) consider new technology based firms that start as a one-
product company and only later develop a customer-driven technology
base. Usually the founders of these companies have business experience
and became interested in a close-to-market product, which the parent
company does not support. The reasons for this might be various. Either
the product does not fit into the mainstream strategy, the market size does
not meet the minimum requirements for the parent company or the top
management cannot be convinced. The founders leave the company with a
marketable product and spend the first years after company start-up com-
mercializing the product. After a few years, they are quite familiar with
their customers’ needs and develop new products for their established
customer base. By doing so, they change their strategy from a one-product
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company towards a multi-product company with several products that suit
their customer base.

A fourth transformation model is inspired by the work of Druihle and
Garnsey (2004) who base their typology on the interplay between the entre-
preneur’s prior knowledge and experience and the intensity of resource
requirements, and is in line with Heirman and Clarysse (2004) and Degroof
(2002). Interestingly, in contrast to the other studies, Druihle and Garnsey
(2004) adopt a dynamic perspective on how these interrelationships yield a
business model and suggest that business models are altered as entrepre-
neurs improve their knowledge of resources and opportunities. This means
that many RBSOs start up without a clear idea of how they will create value
in the beginning, especially if these entreprencurs are researchers or pro-
fessors and are unfamiliar with the transformation approaches that are
used in the industry. They spend considerable time searching for the right
approach to value creation during the first years after start-up and can be
considered ‘prospectors’. Usually they continue to develop the technology
in the meanwhile and test various assumptions in the marketplace. Often
pre-seed capital and incubation funds linked to universities provide a first
investment in these companies to finance their search for viable mech-
anisms to create value.

3.2.3 The Institutional Perspective

The institutional perspective is based on the recognition that RBSOs are
founded to exploit intellectual property emerging from science and are
typically embedded in a parent organization, although the nature of the
embeddedness may vary. This parent organization has its own culture,
incentive systems, rules and procedures (Moray and Clarysse, 2005).
Scholars, who study RBSOs from this perspective, are particularly inter-
ested in how the institutional context shapes the starting configuration and
later development of the RBSO (Dacin, 1997). Studies may combine
insights from institutional and neo-institutional theory (for example,
Boeker, 1989) with reference to organizational theory (Debackere, 2000),
resource dependency theory (Meyer, 2003) and even strategic management
(Moray and Clarysse, 2005) to explain their findings.

Roberts (1991: 103-7) noted the variety of linkages between science-
based entrepreneurial firms and the Massachusetts Institute of Technology
(MIT). He questioned entrepreneurs about the link between the firm and
the research organization and, more specifically, about the importance of
technology transferred to the new firm. The author asked respondents to
rate the degree of dependence on source technologies: direct, partial and
vague. Where technology is transferred directly, the company would not



Types of spin-offs 73

have been started without the formal transfer of intellectual property rights
(by means of a licence agreement or transfer of a patent). ‘Partial’ means
that the company was founded based on the formal transfer of intellectual
property (IP) rights; however, this know-how needed to be expanded with
some other source of know-how (that is, IP coming from another institute
than the parent institute). The category ‘vague’ represents those companies
that are categorized as research-based start-ups (RBSUs) by the parent
institute for other reasons than formally transferred technology. Building
on this pioneering work, the Association of University Technology
Managers (AUTM)! adopted a more pragmatic approach labelling those
companies which have received a formal transfer of technology ‘spin-offs’,
while the others are start-ups. Formal means that there is some kind of
licence relation, be it equity based or not, with the parent organization.
Informal means that the relation is not institutionalized. Moray and
Clarysse (2005) have found that the degree to which the technology is ‘for-
mally’ transferred from the parent organization to the RBSO has both a
direct impact on the starting resources of the RBSO and on the later growth
path of the RBSO.

A number of scholars in this institutional tradition do not limit their
analysis to the institutional link, but analyse how the strategic choices made
by the parent institute might have a lasting effect on the RBSOs that are
created (Boeker, 1989). In a pioneering study, Radosevich (1995) focuses on
the inadequate incentive systems at universities to induce inventors to
become involved in the commercialization of their inventions. Instead of
having a lasting effect, universities and public research institutes are still
considered a barrier. Steffensen et al. (2000) were probably the first to make
a clear distinction between those RBSOs that result from an organized
effort by the parent organization and those that occurred spontaneously,
sometimes even despite the university. In this study, they describe the efforts
of research centres to provide facilities to new firms. Along the same lines,
Franklin et al. (2001) examine universities’ attitudes to using surrogate
entrepreneurs in the development of spin-offs in order to compensate for
the lack of entrepreneurial culture. Debackere (2000) indicated that uni-
versities can also have a positive and stimulating impact on the creation and
growth of RBSOs. In an in-depth case study, he clearly describes how the
University of Leuven created a separate organization to foster RBSOs and
support them in their early growth path. Lundqvist and Hellsmark (2003)
performed a similar study, describing the entrepreneurial university
support system of Chalmers University in Sweden.

Building on the insights of previous studies, Mustar (2002), Meyer
(2003) and Clarysse et al. (2005a) suggested that the policy choices made
by the parent institute might not only affect the number of spin-offs but
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also the ‘type’ of spin-off. The previous chapter has elaborated the distinc-
tion between three kinds of organization models at the level of the parent
organization: the Low Selective model, which is orientated towards maxi-
mizing the number of entrepreneurial ventures regardless of the start-up
size and configuration; the Supportive model which is orientated towards
generating spin-offs as an alternative to licensing and tries to set up RBSOs
with an average resource intensity; and the Incubator model focused on
RBSOs which are viewed as tradable assets.

3.3 INTRODUCING A SPIN-OFF TAXONOMY

In the previous section, we have described the different theoretical per-
spectives that have been used to analyse spin-offs. In this section, we derive
a spin-off taxonomy from these different perspectives. The taxonomy is
built upon the different perspectives and distinguishes three main types of
spin-offs based on a list of 12 indicators derived from the literature, which
fit into the three theoretical perspectives: (a) the institutional point of view;
(b) the business model perspective and (c) the resource-based point of view.
Drawing on the insights derived from these theoretical streams, we have
defined three types of spin-offs: (a) the venture capital backed spin-off; (b)
the prospector spin-off and (c) the lifestyle spin-off. Each of these spin-offs
differs significantly for the variables that belong to the different domains as
identified above (Table 3.1). In the next paragraphs, we describe the types
of spin-offs and the underlying variables that distinguish them.

3.3.1 The Institutional Link

Formal involvement

The first category of variables belongs to the institutional perspective. A
distinguishing item in this category is whether the spin-off has a ‘formal’
link with the university after start-up. The AUTM explicitly makes the dis-
tinction between those spin-offs that have a contractual agreement with the
parent institute based upon the formal transfer of technology embodied in
a patent and those that do not have such an agreement. Lifestyle com-
panies, which are mostly consulting companies in an academic context,
seldom involve the formal transfer of technology and hence do not belong
to the spin-off category strictly speaking as defined by the AUTM. Moray
and Clarysse (2005) further distinguish between spin-offs that are based
upon one patent and those that are the result of a careful trade-off between
licensing out part of a technology and spinning it off in an independent
legal entity. In the latter case, not one patent but a family of patents,
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contractual arrangements and other IP rights are usually the technological
assets to start from.

Prestige of research group

Apart from the mode of technology, spin-offs are different depending on
the scientific quality and prestige of the parent institute. Moray and
Clarysse (2005) show that institutes or departments which have a large crit-
ical mass of researchers in a specific technological domain can more easily
attract the attention of venture capitalists (VCs) to invest in the start-up
and more easily find lead users because multinational companies often have
invested embedded laboratories on the campuses of these universities and
research institutes. As such, we assume that VC-backed companies will
more easily emerge from departments within universities that have enough
critical mass and scientific excellence to be spotted on the radar of world-
wide financial and corporate investors. Alternatively, prospector com-
panies make less progress in these environments since they do not pass the
highly selective nature of deals to be supported by the parent research insti-
tute (Clarysse et al., 2005b). In contrast, these companies seem to emerge
from mid-range universities that clearly opt for a spin-off policy in favour
of licensing out patents to large companies. Finally, lifestyle companies are
founded at the initiative of individual entrepreneurs based upon their per-
sonal knowledge or based upon a specific product they have developed
internally which is market worthy. Hence, the prestige of the parent seems
not to be so relevant here.

3.3.2 The Business Model

As aforementioned, the business model is probably one of the most difficult
to assess. Heirman and Clarysse (2004) refer to the growth model of a
company as a basis to describe its business model. They distinguish
between those companies that mainly look for investor acceptance in their
first years after start-up and those that are pursuing market acceptance.

Investor vs market acceptance

Figure 3.1 shows the three types of companies and their relevant growth
path according to their business model. The VC-backed companies look for
investor acceptance and therefore optimize the value created by the
company and the tradability of its assets. Selling products or services to
customers and end consumers is not always a top priority. An example of
such a company is a plant biotechnology company which develops an
applied gene technology platform to be able to improve genetically the
crop yield of corn, rice, wheat or other. The goal in the first years of this
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Figure 3.1 Investor vs market acceptance

company is not to generate revenues but to prove that the technology works.
Eventually most of these companies will be subject to a trade sale. In the
case of the plant biotechnology company, this trade sale might be to a large
seed company. In a few cases, the start-up looking for investor acceptance
will make a move itself and become a revenue-generating company.
However, this is not an easy process. Tellis et al. (2003) show that only 6 per
cent of the pioneers are able to become market leaders afterwards. Lifestyle
companies are making a horizontal move in Figure 3.1, looking for market
acceptance. They typically ‘bootstrap’ (develop through their own initiative
and effort) and look for minimal costs and a fast time to break even. A
typical example of such a company is a professor who has developed a bio-
logical test to analyse the quality of water. He starts a company and
becomes successful in a niche market, which in this case might be geo-
graphically limited. Others start a company in consulting and are interna-
tionally active in a very specific niche which is determined by the borders
of their in-depth knowledge. A few of these companies move, after some
years, from a start-up looking for market acceptance towards one looking
for investor acceptance. There may be several reasons for this shift:
beneficial stock markets, customer pulls or other reasons can change the
window of opportunity. Finally, we identify the category of prospectors.
These companies still have to refine their business model. An exit through
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trade sale belongs to the opportunities. However, it is not the only possible
company outcome. Revenues also are generated and the start-up might well
turn out to be a profitable niche company. The most important is that
neither of these two avenues is excluded.

Mode of value-capturing

The mode of value-capturing is quite different between VC-backed spin-offs
and others. A useful way of thinking about value-capturing is the framework
developed by David Teece (1987). According to Teece, the degree to which an
innovator or innovative start-up can capture value is a function of its appro-
priability regime and its ease of acquiring complementary assets to bring its
idea to the market. The appropriability regime includes the degree to which
the start-up can protect its idea. Venture capital-backed companies are
mostly positioned at places where the appropriability regime is more tight
than average and the complementary assets are important and difficult to
acquire (see quadrant III in Figure 3.2). In those industries where the
appropriability regime is very strong, such as biotechnology, the focus of
VC-backed companies is to develop a patent portfolio. Because the comple-
mentary assets are important to reach the end consumer and because they
are tightly held by a limited number of seed companies, chances to succeed
as a company and capture most part of the value chain are limited. The future
of most plant biotechnology start-upsis a trade sale to a large seed company.
In industries where the appropriability regime is weaker, such as information

Complementary assets

Free available or Tightly held and
unimportant important
L Difficult to make Holder of
o complementary
money
w assets
APPROP-
RIABILITY H
. Inventor or party
i . o
Inventor with bargaining
g power

Source: Teece (1987).

Figure 3.2 The Teece framework
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technology (IT), we often observe that acquisitions are made downstream in
the value chain to increase the organization’s bargaining power vis-a-vis the
companies that hold the marketing or distribution power (for example,
OEMs — original equipment manufacturers). Branding and name recogni-
tion based upon technological excellence are used. In both cases, value is
created through building up a portfolio of ‘intangible’ assets in order to sell
the company to potential buyers downstream in the value chain.

In contrast, lifestyle companies clearly belong to quadrant I in Figure 3.2.
This quadrant is characterized by a weak appropriability and a relatively
easy way to access customers. The result is that no superabundance of
financial gains can be made. The typical consultant company reflects this
very well. The income of the company is sufficient to earn a good living (for
example, lifestyle) but repetitive sales are difficult. Finally, prospectors are
situated at start-up in quadrant IV in Figure 3.2. The idea is not easy to
protect and it seems difficult to build up a position in the value chain.
Therefore, time and money is needed to find out how to position the
company in the value chain and capture (part of) the profits.

3.3.3 The Resources

Technology resources: degree of innovativeness

The degree of innovativeness reflects whether or not the technology on which
the spin-offs is based is disruptive (Christensen, 1997). A disruptive technol-
ogy means that a new technological S-curve is started which has the poten-
tial to completely outperform the old technology. For instance, in the period
2000-2003 it was feared that the WIFI technology would completely surpass
the UMTS technology in which a lot of telecommunications companies had
invested. WIFI technology based start-ups were sold in that period at a very
high price premium to telecom incumbents. Each time a new technology
emerges, incumbents are nervous and interested to buy, eventually, the pio-
neering companies. Not surprisingly, VC-backed spin-offs usually have a
rather innovative technology at start-up. This disruptive technology justifies
venture capital investments that might lead to a visible trade sale.

Technology resources: stage of new product/service development
(NPD/NSD)

By definition VC-backed spin-offs that are based upon a disruptive tech-
nology are extremely early in the new product or new service development
process. Often, these companies still have to identify applications for the
new technology, so the product/service development has not started yet.
Also prospectors tend to start early in the NPD/NSD process. They have
developed an alpha-prototype which needs considerable customer testing
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or similar. As such, this means that further investments are needed in
product development and engineering which force the start-up to look for
extra capital in the form of soft loans, R&D subsidies or business angel
money. Finally, lifestyle companies start very late in the NPD/NSD process.
In the case of consulting companies, they often already have a first cus-
tomer to start with. In the case of product start-ups, the professor has
developed some form of product for a customer base, which he knows
through contract research, and starts with a beta version rather than an
alpha prototype.

Technology resources: broadness of the technology/concept

A final distinguishing factor is the broadness of the technology. The tech-
nology of a typical VC-backed spin-off can be quite broad. The broader the
technology, the more risk can be diversified over different application
domains and the more potential buyers can be found for an exit. However,
broad technologies — usually known as platform technologies — also
have a drawback: a large amount of capital is needed to develop them.
Prospectors usually are looking for product excellence rather than techno-
logical excellence. Hence the technology is at start-up already embodied in
a product idea. The same holds for the lifestyle companies. Sometimes,
technology is not even relevant for these. Knowledge rather than technol-
ogy is the core for the company.

Financial resources: VC involvement

There is a large difference between those spin-off proposals that are able to
attract professional venture capital within the first 18 months after legal
incorporation and those that do not. Venture capitalists always have a
significant impact on the business and growth model, and select only those
proposals of which they expect a favourable exit. Heirman and Clarysse
(2006) have shown that successful high-tech start-ups usually attract
1 million to 5 million euros of VC money within 18 months of incorporation.
Because of the size of the capital required, not only public VCs participate
in the capital but also larger VC companies become interested. Often the VC
consortium that commits itself to provide the first round of financing con-
tains at least one VC that specializes in the technological domain of the start-
up. The specialization also implies that the consortium might involve VCs
from outside the country and certainly from outside the region.

In contrast to VC-backed spin-offs, prospectors do not collect the same
amount of start capital and can thus focus themselves upon a much
broader range of ‘local’ VCs, such as public funds, university funds, busi-
ness angel funds or individual business angels. These investors might have
different expectations, in terms of exit and multiples to be realized upon
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exit, from those of the professional VCs. Public funds and university pre-
seed funds often take higher risks and are not concerned only about
financial returns. Business angels also have non-financial motives to par-
ticipate. Still, the prospector obtains external equity and has to conform its
organizational structure to that form of investments. This means a board
of directors will be formed and the pressure to grow or pursue an exit-
orientated strategy might still be substantial, even if the market seems quite
narrow and the potential buyers are not clearly identified.

Finally, lifestyle companies very seldom start with external investors.
Only in those cases where a business angel wants to play an active role or
has a large value added, is some external capital used.

Financial resources: financing mix

The financing mix is broader than the use of venture capital as a financing
mechanism strictly speaking. It includes the use of soft loans, subsidies,
various forms of debt financing, and so on. Venture capital-backed spin-
offs usually optimize the financing mix in a way very similar to large com-
panies. Because of the relatively high amount of external venture capital,
these companies receive substantial credibility among the banks, which are
important for various sorts of loans and also among R&D-granting insti-
tutes, including the European Commission. Clarysse (2004) showed in a
study of Belgian spin-offs that VC-backed companies often received more
than half their total capital as R&D subsidies. These subsidies could be as
high as 40 million euros over a ten-year period. Prospectors often have
much less credibility. Although they might have some form of external
capital, it is generally not sufficient to convince banks to allow debt
financing of working capital. As a result, the financing mix of these com-
panies is rather limited. Even suppliers will be very careful to guarantee
payment periods or to provide leasing contracts. The spin-offs are usually
considered not to be sustainable during the first one or two years after start-
up. We also observe that it is more difficult for these companies to access
R&D grants, especially at the European level. The lifestyle companies have
totally different needs. They usually need cash to finance the working
capital of the company but this can be done through debt financing. Since
they do not really develop new products anymore, financing is much more
short-term orientated. We also observe that personal and family capital is
used to a larger extent here.

Human resources: balanced team

Founding teams of VC-backed companies tend to be balanced in terms of
functional background and experience. Venture capitalists do not want to
invest in spin-offs where the founding team consists only of researchers
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without business experience. So, universities try to attract surrogate entre-
preneurs to partner-up with the founders and present the proposal to a VC.
If no surrogate entrepreneur is available, VCs might suggest looking for a
manager and recruiting the manager as the condition of investing. This
means that the deal only goes ahead if a manager can be recruited to com-
plement the founding team. Depending on the quality and experience of
the VC, the quality and experience of the founding team will be different.
Prospectors also sometimes start up with surrogate entrepreneurs, but
much less with managers since there is no money to pay them. Also, surro-
gate entrepreneurs are not always paid in these prospector companies. They
sometimes come on the payroll of the university or incubator and get
support from there. In the VC-backed spin-off the surrogate entrepreneur
also receives a decent management fee according to the industry standards.
In the prospector company, a trade-off will be made in that the surrogate
entrepreneur will be replaced by coaching the researchers if the available
surrogate entrepreneurs turn out to be too expensive. The founding team of
life-cycle companies is more limited and can be one or two researchers
and/or professors. Team balance is less of an issue unless a product is
marketed. In that case, a technical and commercial researcher tend to
partner-up.

Human resources: sectoral experience

In both the VC-backed and the prospector type of company the sectoral
experience of the founding team is quite limited. Even if a manager is hired
or a surrogate entrepreneur enters the team it is very seldom that these
people really have the sectoral experience and network to guarantee a fast
launch of the company. Paradoxically, lifestyle companies usually are
founded by researchers/professors who have considerable consulting
experience with the incumbent companies they offer services to. Even in the
case of a product start-up, it seems that they are very familiar with the
market segment they want to target.

Social resources: partnerships and lead users

Networks and partnerships are often referred to as important accelerators
of growth for innovative start-ups. However, we observe that prospectors
often completely lack these networks. Prospectors look for opportunities to
sell their product downstream in the value chain. This is exactly the area that
they are unfamiliar with. The small-scale VCs that invest in these companies
very rarely can offer contacts to the founders, nor do the surrogate entre-
preneurs have a relevant network. Venture capitalist-backed start-ups, on
the other hand, make use of the partnerships which their VC and often their
research department can offer. Since these companies do not immediately
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target market acceptance, the VC network is of much relevance to obtain
investor acceptance and successfully enter subsequent rounds of capital
increase. Also, the prestige of the research department they spin off from is
very important to attract capital and increase the credibility of the company.
Lifestyle companies that sell services usually have one or more formal con-
tracts with customers to start from. Lifestyle companies that sell products
usually have a beta version of a product that is co-developed at the site of a
lead user. This lead user might be a company with which they had contacts
before they started the new business. The idea is that the lead user helps them
to customize the product for the market segment they want to target, and
even finances this customization exercise.

3.4 CONCLUSIONS

In this chapter, we have discussed the literature on spin-offs and distin-
guished between three conceptual streams which have approached the
spin-off phenomenon: the institutional, the business model and the
resource-based perspective.

The institutional perspective studies how parent organizations facilitate
spin-off creation and development. Researchers in this stream focus their
attention on direct support mechanisms, ignoring indirect ones. Yet, public
research institutions can support their spin-offs indirectly through staging
and contractual arrangements aimed at sharing the cost of qualified per-
sonnel between the RBSO and the parent organization, or through the sig-
nalling effect of the reputation of the research organization to investors,
potential partners and potential high-quality personnel. The parent insti-
tution can also be a source of network links that are key in reducing the
costs of the search for partners, thus favouring establishment of alliances
(Nicolaou and Birley, 2003a; Scholten et al., 2001).

Typologies of RBSOs based on the business model have tended to
neglect aspects relating to the influence of the degree of vertical integration
and outsourcing decisions on the structure of the value chain; and the
influence of cost leadership and international expansion strategies on the
spin-off organization.

Resource endowment perspectives have emphasized the importance of
the human capital characteristics of founders on the diversity of spin-offs.
There has been growing emphasis on the importance of different financial
resources. Spin-offs can be distinguished in terms of the relations between
the resource configuration of a spin-off and the resource base of their
venture capitalist or industrial finance partner (see Wright et al., 2004b).
There has been some examination of the technical resources of RBSOs,
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focusing on the stage of the technology development cycle and the scope
and innovativeness of the firm’s technology.

In the literature, there remains limited incorporation into typologies of
the different resource requirements, business models and institutional link-
ages required as RBSOs evolve through their different phases of develop-
ment, so we addressed this gap by developing a taxonomy derived from the
different insights generated in the various conceptual streams. In these con-
ceptual perspectives, we identified a set of 12 variables on which spin-offs
tend to differ significantly: institutional link, prestige of the parent insti-
tute, growth model, appropriability regime and complementary assets,
innovativeness of the technology, broadness of the technology, stage in the
NPD/NSD cycle, VC involvement, financing mix, degree of founding team
balance and experience. Based upon these different variables, we generated
a taxonomy of three different spin-off types: the VC-backed type, the
prospector type and the lifestyle spin-off.

NOTE

1. For a description see www.autm.org.



4. Processes at the institutional level:
incubation models!

4.1 INTRODUCTION

In this chapter we explore the processes for the incubation of spin-offs at
different European universities and public research organizations. Many
public research organizations, especially in Europe, operate in environ-
ments where high-tech entrepreneurship is relatively new. The spin-off
process is likely to pose different challenges in these contexts compared
with more developed high-tech entrepreneurial environments such as
Boston or Silicon Valley (Roberts, 1991; Roberts and Malone, 1996). In
contrast to a developed environment with a strong entrepreneurial com-
munity, in less developed environments there may be an important need for
a proactive incubation role by public research organizations. A university
or public research organization (PRO) engaging in spinning-off companies
can adopt a range of support activities to provide the venture with the
resources and capabilities it needs to develop through its different phases
(see Chapter 5). The ability to provide necessary support activities and
resources may vary between public research organizations and may be asso-
ciated with different types of spin-offs. The number of spin-offs created
with external equity investment appear to be significantly associated with
expenditure on intellectual property protection and the business develop-
ment capabilities of technology transfer offices, rather than the number of
technology transfer staff, the age of the technology transfer office or the
available technology (Di Gregorio and Shane, 2003; Lockett and Wright,
2005; Siegel et al., 2003a). However, the differing nature of incubation
strategies is not well understood.

In this chapter we examine the different incubation strategies employed
by public research organizations to achieve their goals regarding the spin-
off process in terms of the resources utilized and activities undertaken.
Different public research organizations may differ in their goals and
objectives for creating new spin-off ventures. Our analysis is based on
detailed examination of the spin-off process at seven initial cases and 43
randomly selected validation cases of public research organizations, as
explained in Chapter 1.

86
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The chapter is structured as follows. First we present the different models
of spin-off activity in terms of their goals and objectives, resources and
strategies and outcomes, and how the different models have harmony
between their objectives and resources and how they link to their local envi-
ronment. Second, we consider performance indicators using a larger
sample of public research organizations. Finally we conclude and draw out
implications for practice and public policy.

4.2 MODELS OF SPIN-OFF ACTIVITY

Although the term ‘incubation’ has traditionally been narrowly focused
on property-based initiatives, such a definition excludes what are arguably
the most important elements of facilitating support and resources
required by spin-off companies (Clarysse and Moray, 2004; Lockett et al.,
2003a). We employ the UK Business Incubator (UKBI; www.ukbi.co.uk)
definition of business incubation, being a dynamic business development
process encompassing one or more of the following functions: (1) encour-
aging faster growth and greater survival rates of new companies,
(2) helping to identify investment opportunities, (3) facilitating the com-
mercialization of university or corporate research and new ideas and
(4) helping to create jobs and wealth and to tackle specific urban or rural
economic development problems. Hence, we adopt a broad definition of
incubation. We follow Degroof (2002), who has defined the different
activities of a proactive spin-off management process, and the bundle of
resources of Brush et al. (2001) which seem crucial in organizing the spin-
off process.

We identified five distinct incubation models of managing the spin-off
process. Each model differs in terms of the goals and objectives of the PRO
and the resources they have with which they can implement their strategies.
Three of these models we term reference models as they engage in activi-
ties and have resources that meet their objectives. These were labelled as:
Low Selective, Supportive and Incubator models. Two models we term
suboptimal as they have deficiencies either in terms of their resources or in
terms of their competencies which create problems in their ability to meet
their objectives. The following section outlines these models, distinguishing
in turn the activities undertaken and resources required. At the time of
performing the research, all the cases only had one centrally organized
mechanism for spinning off companies.
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4.2.1 Reference Models

The characteristics of the reference model public research organizations
are summarized in Table 4.1. The public research organizations had
different objectives and the outcome of their activities may reflect these
objectives. Public research organizations with an objective of stimulating
self-employment orientated spin-offs were aiming to create employment
and enhance development in a depressed region, without a focus on
profitable growth or creating a realizable financial return for investors.

Table 4.1 Characteristics of reference models

Name of Name of Public research Number Trigger
Scientific Regions public organization’s of spin-off
of Excellencein  research objectives in companies
Europe organization creating spin-off (period
that met the ventures 1995-2002)
selection
criteria
Vlaams Gewest Leuven Stimulating 27 Flexibility,
R&D economically profit- financial return
orientated spin-offs
Vlaams Gewest IMEC Stimulating exit- 12 Central decision
orientated
spin-offs
Bayern BioM Stimulating 30 Financial return
economically
profit-orientated
spin-offs
Centre-Est Crealys Stimulating self- 31 Entrepreneurial
(Rhone-Alpes) employment spirit
orientated spin-
offs
Oost-Nederland ~ Twente Stimulating self- 60 Entrepreneurial
employment spirit
orientated spin-
offs
Eastern (East Scientific Stimulating exit- 9 Cultural issue
Anglia) Generics orientated spin-
offs
Eastern (East TTP Stimulating exit- 7 Central decision
Anglia) orientated spin-

offs
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Those public research organizations with an objective to stimulate eco-
nomically profitable spin-offs were aiming to create economically
profitable businesses but with no envisaged exit to generate a financial
return for investors. Public research organizations stimulating exit-
orientated spin-offs were aiming to create businesses that would generate
a realizable financial return to investors, and all their spin-offs received
private venture capital funding. In this section we examine, in turn, their
activities, their resources, strategies and outcomes, the complementarity of
the models and the role of the local environment.

Activities

The activities we focus on are opportunity search and awareness creation;
intellectual property assessment and protection; strategic choice of how to
commercialize R&D; (property-based) incubation and business plan devel-
opment; the funding process; and control of the spin-off process after start-
up of the spin-off company. The essential activities of each model are
summarized in Table 4.2.

Low Selective model In terms of objectives, the Low Selective model has a
mission orientated towards maximizing the number of entrepreneurial ven-
tures in line with the entrepreneurial mission of the research institute(s) to
which the unit is attached. These ventures tend to be self-employment ori-
entated start-ups which only rarely grow beyond a critical size of employees.
This model is based on a natural selection process. The University of Twente
(TOP case) in the Netherlands and Crealys in France are prime examples of
this model. The region surrounding the University of Twente was con-
fronted in the mid 1980s with relatively high levels of unemployment. The
university deliberately chose to play a major role in the rejuvenation of the
region by engendering an entrepreneurial climate and promoting itself as
the ‘entrepreneurial’ university. The TOP (Tijdelijke Ondernemers Plantsen,
that is, temporary position for entrepreneurs) initiative was created
with money from the European Regional Development Fund. In contrast,
Crealys is located near to Grenoble in the Rhone Alpes region. Both initia-
tives are discussed in detail below.

Opportunity search and awareness creation: the ‘opportunity-seeking’
activities mainly orientated towards raising entrepreneurship awareness
among researchers and/or students at the PRO. Twente refers to the entre-
preneurial mission of its parent university as a main driver of spin-off
activity (Karnebeek, 2001). Spin-offs present an alternative to employment
at an established firm.

Strategic choice how to commercialize R&D: the selection criteria are
limited and projects eligible for funding are at an extremely early stage in the
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spin-off funnel. In both model cases this approach results in a high selection
rate. In the past two years, Crealys received 160 projects of which the selec-
tion committee approved 60. Over the past two years Twente selected
approximately 60 projects out of 130 applications (Karnebeek, 2001). No
economic or financial criteria are included in the selection process.

IPR assessment and protection: proprietary technology is unlikely to be
the key trigger to spin-off a company. In Twente, there was a patent owned
by the university in only 7 per cent of spin-offs founded after 1980. This
percentage might be higher for more recent spin-offs since active patenting
among university institutes is quite new.

Incubation and business plan development: spin-off support focuses
mainly on the validation phase of the project when there is no need for a
large infrastructure or business space. In both Crealys and Twente, space is
available within the university or research laboratory facilities.

Funding process: Crealys and Twente grant public money to these early
stage projects. The Twente funds are derived from the European Social
Fund and are granted in the form of loans (15000 euros) which are typi-
cally regarded as a means of subsistence rather than as spin-off capital
(Karnebeek, 2001). Crealys invests in spin-off companies during the phase
of validation of the project, up to a maximum of 100 000 euros per project.

Control of the spin-off process after start-up: spin-off companies are
selected at a very early stage and coaching is focused upon this stage. The
consequences of this model are that a variety of businesses are selected,
many of which will be small with low levels of capitalization. In Twente,
the average number of jobs per company after ten years was six, with only
4 per cent of all spin-offs having received venture capital. In France, the
Crealys initiative is too recent to analyse growth figures, but of all projects
started, about 10 per cent resulted in a growth-orientated venture capital
backed company.

Supportive model The Supportive model is orientated towards generating
spin-offs as an alternative to licensing out its IP. This model tends to gene-
rate ‘profit orientated’ spin-offs with potential growth opportunity and
takes its name from the extensive support given to the entrepreneurial team
during the pre-start up phase. The TTO views the spin-off as an alternative
to licensing as a vehicle to commercialize technology. The Leuven R&D
and BioM cases represent prime examples of the Supportive model.
Although the Leuven R&D spin-off service was formally created in the
early 1970s, it was only professionalized in the mid-1990s. By that time,
Leuven was one of the high-tech poles in the region. The nearby university
and the presence of the Inter-university Institute for Micro-electronics
(IMEC, see below) had resulted in several high-tech spin-offs and had
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attracted several technology intensive companies in the science park, some
of which were highly successful (Moray and Clarysse, 2005). BioM is
located in the Munich area of Germany. Like Leuven, this area already had
a history of high technology and spin-offs. The presence of the Max Planck
Institute and several universities stimulated the creation of spin-outs, espe-
cially in biotechnology. In the mid-1990s, Germany wanted to create a
structure to enhance and successfully support the creation of spin-outs in
biotechnology. BioM was one of the five institutes that received financing
from this Bioregion competition. Although today the financing constitutes
only a very small part of the budget, the competition induced the creation
of BioM.

Opportunity search and awareness creation: Leuven R&D hosts the con-
tract research activities, the IPR activities and the spin-off support of the
University of Leuven. Most opportunity recognition happens in an indi-
rect way. Usually, a professor seeks support for his/her contract research
activities and is made aware of IP possibilities by the contract research
department. Once the IP is applied for, a trade-off is made between licens-
ing and the creation of a new spin-off. BioM deploys a less formal model
since it does not manage contract research or IPR activities. This short-
coming, however, appears to overcome through a specialization on biotech-
nology and its attraction of highly esteemed scientific advisers in
biotechnology whom the professors respect.

Strategic choice how to commercialize R&D: spinning off usually results
from a trade-off between licensing out the technology or creating a
company based on the technology, for which there are clear selection cri-
teria. Typically, the researchers have to prepare a business plan to be
selected by the spin-off service. If the research team is interested in creat-
ing a spin-off, this option to commercialize the technology might be
favoured over licensing out the technology even if the benefits of a spin-
out are not so clear. BioM received 130 project plans in the past five years
but only invested directly in 28 spin-off companies. This results in an
acceptance rate of about 25 per cent, which is ten times the acceptance rate
of a typical VC.

IPR assessment and protection: the IP department is the heart of the tech-
nology transfer service. Leuven R&D has a professional IP support staff.
In BioM, no specific IPR support is foreseen, but close contacts are estab-
lished with patent experts who might help the spin-off. In both cases, no
technology platform is built through licensing in pieces of technology to
complement the existing technology.

Incubation and business plan development: incubation and business plan
advice are key activities in this model. The researchers are assisted in writing
a preliminary business plan that can be defended in front of a semi-public
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seed capital fund. The business plan is more artificial in comparison to the
business case usually asked for by VCs or corporates before investing.
Incubation facilities also include space and access to equipment. Support
includes business advice and coaching. BioM does not have its own incuba-
tion centre, but has developed a close relationship with IZB (the CEO of
BioM is the scientific CEO of 1ZB), which owns two incubation centres in
the Munich area. The incubation centre, I&I, located in Leuven, is a sepa-
rate legal entity, with its own independent management structure. Leuven
R&D is represented on its board of directors, which serves as the main
mechanism for providing informal specialized support and advice. Because
it takes place through the board of directors, all advice is essentially free.

Funding process: this model makes greater use of public-private partner-
ship funds, which are usually organized as a VC fund. The amount of
money invested ranges from 350 000 to 600 000 euros per business plan. The
typical level of investment is beyond the scope of either public funds and/or
business angel support alone, but is often too low for a VC. There is real
financial screening and business plans must be complete, comprehensive
and validated. The fund tends to invest in earlier stages and in lower
amounts than a typical VC. The evaluation and monitoring approach
adopted in this model is closer to a VC than to a business angel. The spin-
out service will hold equity in the company after separation, with the
percentage of equity taken varying but seldom comprising a majority. For
example, BioM takes on average 7 per cent of the shares of a spin-off
company.

Control over the spin-off process after start-up: under this model, the
amount of money available is limited and is usually only sufficient for a
year. Most companies founded through this process are likely to seek com-
plementary revenues through short-term contract research or consulting.
In BioM, 35 per cent of the spin-off companies have already received
venture capital financing.

Incubator model The Incubator model makes a trade-off between the use
of a body of research to generate contract research versus spinning off this
research in a separate company. We term the spin-offs resulting from this
Incubator model ‘exit orientated’ since the exit possibilities provide the
financial opportunity. The Incubator model is labelled after the incubators
that emerged in the early 1990s with the specific objective to create
financially attractive spin-offs. IMEC, The Technology Partnership (TTP)
in Cambridge, UK, and Scientific Generics are prime examples of this
model. IMEC is located in the Leuven area. The IMEC was created in the
early 1980s. The commercialization of research results was among the goals
of the institute and has become one of its key activities. Today, 80 per cent
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of IMEC’s revenues are generated by contract research activities. Both TTP
and Scientific Generics are located in the Cambridge (UK) region (Segall,
Quince, Wicksteed, 2002). Scientific Generics was founded in 1986 with
four main objectives: top-level technology consulting; creating and licens-
ing out IP; investing in the creation of spin-offs; investing in other high-tech
start-ups. Being located in a known high-tech region, it is able to attract
European top researchers to its base in Cambridge. In both cases the moti-
vation for creating spin-offs is purely a financial one.

Opportunity search and awareness creation: opportunity-seeking activi-
ties are more proactively undertaken and managed under this model. In
TTP this is rather informal whereas in Scientific Generics and IMEC there
are formal mechanisms for assessing all contract work for spin-off poten-
tial that extend to universities outside the UK. The IMEC is a leading-edge
PRO in micro-electronics and looks for projects at a very early research
stage in the different universities in Flanders. In the Incubator model, cre-
ating a spin-off is a decision made by the top management of the PRO.
Although it is desirable to have an entrepreneurial research team, they
usually do not expect it to comprise real business entrepreneurs. Instead,
some spin-offs of the IMEC do not employ the researchers that invented
the technology on which the spin-off is based. Rather, they tend to recruit
external top management for each spin-off. The key researchers can even-
tually choose to have a joint position.

Strategic choice how to commercialize R&D: in terms of project selection
the decision to spin off is based on financial and strategic arguments. As
contract research with or without some form of licensing is the main source
of income for these PROs, they are very careful about spinning off parts of
their core technology unless (1) they have sufficient reason to believe the
spin-off will be able to generate more money than the potential revenue
stream generated by the contract research based upon the technology or
(2) the technology is so specific and/or peripheral to the core mission of the
PRO that a contract research group based upon it would be difficult to
sustain. Once the development of the project becomes more advanced, the
criteria for receiving spin-off support are the same as those used by venture
capitalists.

IPR assessment and protection: once a project is chosen to have spin-off
possibilities, the IPR policy aims to build a technology platform through
licensing-in other technology and cross-licensing some parts. Usually, these
PROs have complex models of exclusive and non-exclusive licensing. These
models need to optimize both the potential revenues for the PRO (so that
contract research can be continued) and to maximize the survival chances
of the spin-off (that is, VCs need to find the technology valuable enough).
It is clear that these spin-offs are not one-patent companies.
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Incubation and business plan development: the spin-off service provides
support ranging from management and housing of the research projects to
provision of offices, business plan development, recruitment of external
management and the composition of their technology platform. The incu-
bation process has both a long time horizon and aims to offer a fully in-
house support service.

Funding process: both the timescale and the nature of the project mean
that funding requirements are greater than under the other two models.
Typically spin-offs from this model start with a capital of 1-4 million euros.
Scientific Generics and the IMEC maintain good contacts with the wider
venture capital community. Through their preferred partnerships and
informal networks they attract financing for their spin-offs at founding.
TTP has its own fund which (co)-invests at spin-off. Of course, before a
company is formally founded and spun out, many investments have already
been made to bring the project to this stage.

Control over the spin-off process after start-up: the stage and process of
separation of the spin-off and the PRO varies. At TTP the ‘demerging’ of
the spin-off occurs late in the process and the spin-off may go straight to
IPO. Separation in Scientific Generics and the IMEC is earlier, often with
a trade sale in Scientific Generics and always through VC involvement in
the IMEC. In all cases, the spin-off will have a well-developed professional
management team, probably involving outsiders.

Resources

The essential resource features of each model are summarized in Table 4.3.
Following Brush et al. (2001), we examined six types of resources as being
key to the spin-off process: human, social, financial, physical, technology
and organizational.

Low Selective model The Low Selective model needs the lowest number of
resources in terms of quantity. The critical size is only a few persons and
no organizational structure has to be created separate from the university.
However, ideally some public money and incubation facilities should be
available to support the new start-ups.

Organizational resources: the spin-off activity is a unit within the PRO
or university, which is independent from the technology transfer unit.
Instead, the unit has a particular mission to increase entreprencurial
awareness.

Human resources: the spin-off units employ a small team of people famil-
iar with existing government grant programs. Their human capital is thus
more public than private orientated. However, the presence of a well known
and respected entrepreneur helps to achieve credibility.
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Technological resources: the spin-off service has no technological focus
since the mission is to support as many projects as possible, irrespective of
technological area.

Physical resources: office space and infrastructure are organized within
the universities and do not play a determining role.

Financial resources: the spin-off service should have control over a public
fund, which can distribute grants or at least have close contacts with other
public sector initiatives. Crealys received 1.5 million euros from the
Ministere de la recherche because it was selected as a public incubator.
Crealys also receives each year 200000 euros from the City of Lyon,
1 million euros from the Rhone-Alpes region and 500 000 euros from the
associated universities.

Networking resources: the success of this model depends upon the social
network which the spin-off service has developed with various public agen-
cies and the teaching curriculums of the university. Its mission lies in stimu-
lating entrepreneurial orientation.

Supportive model In the Supportive model, a well-functioning IP depart-
ment and contract research unit tend to be key. The technology transfer
unit can only use the leverage afforded by the contract research if it is able
to support it in such a way that academics feel they are helped in organiz-
ing this activity. The IP and spin-off activity are then the next step in the
technology transfer process. To organize all this, a minimum critical mass
of at least 20 persons is needed. In addition, the spin-offs tend to need
external capital at a very early stage. Therefore, public—private partnerships
are set up to invest in these seed or, even, pre-seed ventures.

Organizational resources: BioM operates as a private company. Leuven
R&D is the fully integrated technology transfer office of the University of
Leuven operating within matrix organizational structure (Debackere, 2000)
that provides budgetary and human resource management autonomy within
the university. The operational autonomy allows the technology transfer to
create an environment that is beneficial for researchers to undertake contract
research activities and other forms of research commercialization, while the
financial autonomy makes the technology transfer service less dependent
upon the PRO’s budgetary decisions on a year by year basis. The spin-out
support service is embedded in the technology transfer services.

Human resources: the technology transfer units employ a heterogeneous
team of over 15 people. Three to four team members are only focused on
spin-off activity. They usually have some form of business experience or at
least a business degree. Other team members have legal, human resources
(HR) and various technical backgrounds, needed to engage in patenting
activity.
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Technological resources: the technological resources, whether provided
directly or not, are likely to be more focused towards particular specific
technologies. BioM has a sectored focus on biotechnology. Leuven R&D
tends to be focused on information technology (IT) and biomedical ven-
tures. The technology transfer services and the spin-off unit in particular
tend to cover a number of broad technological domains. Usually the
research groups in each subdomain tend to be quite small.

Physical resources: as suggested earlier, physical resources will be more
developed under this model. In both BioM and Leuven R&D, the avail-
ability of an incubation centre and a science park is very important to the
functioning of the service, although space is offered at market prices. The
spin-off companies are in the business plan validation phase when they
receive support.

Financial resources: BioM, is financed by three parties: Technologie
Beteilungsgesellschaft (Tbg) together with VC companies, the State of
Bavaria, and the local pharmaceutical and chemical industry. BioM has no
real fund but uses a part of the financing provided by the three parties to
invest in spin-off companies. Approximately 8 million euros have already
been invested in spin-off companies. The Gemma Frisius Fond was created
in 1997 as a joint venture between the Katholieke Universiteit Leuven —rep-
resented by Leuven R&D (20 per cent), KBC Investment (40 per cent) and
Fortis Private Equity (40 per cent) — and is a 12.5 million euro fund.

Networking resources: since this model uses boards of directors as the prin-
cipal advisory mechanism for the spin-offs, a well-established network and
close links with local industry, specialized advisers and the VC community
are important. Further, since the value added to equity investment will essen-
tially come from second-round financing by VCs, this model is quite depen-
dent upon the ‘entrepreneurial context’ of the regions. In the previous model,
as the mission was the stimulation of spin-offs, regardless of growth
prospects, the entrepreneurial climate within the university and the degree to
which the government is willing to sponsor entreprencurial initiatives were
important in determining efficiency of the service. The Supportive model,
however, is more dependent upon networks of specialized advisers in the
region, which they use to perform ad hoc services within these spin-offs.

Incubator model Finally, in the Incubator model, spin-offs are seen as an
option where the technology is really cutting edge and a financial partici-
pation might generate more revenues for the research institute than might
future contract research. The spin-off formation usually takes a very long
time (up to three years) since all assumptions are tested before valuable 1P
is given to a separate venture. In addition, the venture tends to be created
with formal, usually specialized, venture capital funds as shareholders at
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start. The Incubator model will carefully prepare this type of venture using
a number of milestones before final approval is given.

Organizational resources: the PROs in the Incubator model are focused
upon contract research. The spin-off support services are part of the busi-
ness development department, which is usually a key department in these
PROs.

Human resources: since business development and commercializing
research is a core activity for these PROs, the business development
department is quite well developed. Usually we find more than 30 people
working in such a department, which is an interdisciplinary team of experi-
enced persons.

Technological resources: the centres of excellence are relatively narrowly
focused on particular specialisms, in which they have a wealth of experi-
ence. The distinction between fundamental and applied research is not
important, but breadth is. For example, Scientific Generics is more involved
in ‘development’ than fundamental research but is a recognized specialist in
its particular narrow field. The IMEC claims to be the leading institute in
micro-electronics.

Physical resources: as the origin of each spin-off company lies within the
laboratory, internal office space is offered for free and infrastructure is
available. This model keeps its spin-offs within the physical incubator envir-
onment of the ‘parent’. TTP has extensive physical resources on site at its
location on the Melbourne Science Park to the south of Cambridge.

Financial resources: the Incubator model requires substantial financial
resources. First, a large investment is needed to create a centre of scientific
excellence in order to generate the IP. In the case of the IMEC, the Flemish
government has invested each year about 30 million euros in the institute
since inception in 1984. Scientific Generics involved no public money; the
money came from the personal wealth and network of its founder. In 2001,
the IMEC had a budget of 115 million euros: 88 million euros came from
contract research and 27 million euros came from the Flemish govern-
ment. In TTP and Scientific Generics these ‘investments’ are subsidized by
other mainstream commercial activities such as contract research and
manufacturing.

Networking resources: because the spin-off services effectively manage
and support all stages and processes in research-based spin-off creation,
the potential for the entreprencurial context to add to the support is quite
low. The spin-off services are self-contained and self-sufficient. Scientific
Generics is one of a small number of technical consultancy firms which
have become a notable feature of the Cambridge high-tech environment.
Scientific Generics, and especially its founder, have a very high profile in the
local Cambridge business environment.
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Models, strategies and outcomes

The three reference models tend to be harmonious in terms of the activi-
ties they undertake and their resource profiles. In this section, we discuss
this issue in more detail and analyse how the combination of resources and
activities deployed in our reference models serve specific objectives. The
three reference types characterize the typology of successful strategies
employed by public research organizations to create and spin off new ven-
tures as there is harmony between activities and resources.

Low Selective model Low Selective interfaces are mainly concerned with
creating as many start-ups as possible. Since self-employment orientated
spin-offs include all kinds of service or consulting companies, these usually
do not generate high financial returns at the beginning. As these projects are
not attractive to private capital, public money is an important resource in this
model. The amounts invested per company remain small (see Crealys and
Twente) as most do not need substantial starting capital. The human
resources needed stay limited in quantity, but are very specific in nature. The
Low Selective service is typically run by a few people with the skills to
enhance the entrepreneurial climate at the university (on average there was a
ratio of 452:1 researchers to each technology transfer officer). The critical
evaluation dimension is the number of spin-offs that surround the university.
For instance, by the end of 2001, Crealys had created an average of 20 spin-
offs per year. Twente came close to 30 spin-offs each year in 2001 and 2002.
The economic and financial attractiveness of each firm is less important.
The businesses supported are commonly characterized by: (1) low levels of
capitalization, (2) locally or nationally market focused, (3) lifestyle rather
than significant wealth creation and (4) less developed management struc-
tures and processes. In both PROs examined here, the spin-offs received only
a small amount of capital (minimum legal capital) and seem to have estab-
lished a very small growth pattern that yields few jobs and financial returns
to the entrepreneur and the regional economy. Owing to the large number
of companies established, however, the total number of jobs created in the
regions is considerable. For example, in the Twente area over 3000 jobs were
created in total and 1500 in the Leuven area. Owing to the possibilities
offered by the PRO environment, graduates stay around the campus instead
of returning to their home environment. We suggest, therefore, that the
imprinting effect is important in the first years after start-up, however, this
does not automatically preclude some start-ups eventually turning into
growth-orientated companies as well (Heirman and Clarysse, 2004).

Supportive model The Supportive model originates from the general idea of
commercializing technology developed at the public research organization
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through means other than licensing. Hence, the spin-offs are an alternative
option to create value from the technology. This aim is very different from
the Low Selective model, where all students, researchers and professors are
encouraged to start their own business as part of the RI’s mission to stimu-
late entrepreneurship. By focusing on spin-offs as an alternative to licensing
or contract research, the Supportive model limits the number of spin-offs in
comparison to the Low Selective model.

As spin-offs are alternatives to licensing, the returns focused upon are
based upon economic profitability factors rather than financial gains to be
obtained for investors upon exit. The activities and resources needed to
stimulate spin-offs are also very different. As discussed above, the Supportive
model requires substantial resources for IP assistance and support is pro-
vided in terms of patent and licence negotiation with industry (on average
there was a ratio of 184:1 researchers to technology transfer officers). These
resources are less necessary in the Low Selective case where most spin-offs
lack IP developed at the university. Rather than raising awareness across the
university, a project-orientated approach is adopted. Initially, the technology
transfer office usually tries to intensify trust-based relationships to develop
partnerships with professors, both for consulting and patenting. Only when
a potentially interesting technology is identified is the entrepreneurship idea
promoted. Once the decision is made to commercialize the technology
through a spin-off, the team of researchers is intensively coached to start-up
the company, including help with looking for money.

To realize these activities, the technology transfer office needs very
different resources than in the Low Selective model. First, it usually employs
a larger multidisciplinary team with commercial experience and links to the
financial community. The critical mass of this team seems to be around 20
people. Second, it has close contacts or even manages a public/private fund
willing to invest small to medium-sized amounts (250 000750 000 euros) in
projects that are very early and uncertain (so-called pre-seed). Third, the
PRO needs to have a critical mass of at least 2000-3000 researchers, spe-
cialized in a limited number of technological domains (for example two or
three). Fourth, the organization needs to be organized as a separate entity
with control over triggers to motivate professors to work with them. Fifth,
the interface service needs to have sufficient contacts with local experts, busi-
ness entrepreneurs and specialized consultants in order to support the
research team during the spin-off process.

The ultimate objective of this model is to create economically viable
companies that stay in the region, make the environment attractive and
create contract research spillovers with their parent PRO. Interestingly, in
terms of total employment, the spin-offs in the Leuven region lag behind
those in the Twente region.
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Incubator model The Incubator model arose from growing interest among
many organizations that had developed proprietary technology, including
PROs, to analyse the specific circumstances under which spin-offs could
become more financially attractive (in terms of exit opportunities that
would create capital gains for VCs) than licensing or contract research with
established industry. In doing so, these PROs follow closely the due dili-
gence process adapted by a typical early stage venture capital firm.

Opportunity-seeking is proactive and orientated towards the early detec-
tion of promising technology platforms. Instead of making the trade-off
between licensing out a patent or building a venture, technology is usually
assessed from a freedom to operate perspective. This means that pieces of
technology may be licensed in (or cross-licensed) before the company is
started. Significant in-house support is provided at all stages of the spin-
out process (on average there was a ratio of only 44:1 researchers to each
technology transfer officer). The venture remains inside the parent PRO
until all resources are in place and the venture is deemed ready to look for
private VC and to hire a proven management team.

The resources needed to stimulate this kind of spin-off differ substan-
tially from the previous two models. First, the technology transfer office
usually coincides with the ‘business development’ division of the PRO.
Second, the technology transfer activity may manage its own early stage
venture capital fund or have close contacts with one or more early stage VC
funds. Third, the interface office often has contacts with international
advisers. Fourth, the PRO tends to be specialized in one technology and has
built the physical infrastructure to develop research in this technological
domain.

Our research shows that the Incubator model results in fewer spin-offs
but the businesses supported will likely be VC-backed growth-orientated
businesses, achieving higher levels of innovative activity at the leading edge
of technology and operating in global markets. When spin-off companies
leave the PRO, they are likely to be highly product/market focused, have a
balanced and experienced team and be more adequately funded than ven-
tures spun out using other models.

Complementarity of the models and objectives

The three models may be complementary or substitutable means of reach-
ing the same objectives. Our data suggest that they are complementary and
that it is difficult to achieve the aim of stimulating the three kinds of start-
ups, that is, self-employment orientated, economic-profit orientated, and
exit orientated, in parallel in an efficient way using just one model. Of
course, some spin-offs in the Low Selective model, will eventually become
growth orientated but this is not as a direct result of the spin-off policy of
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the PRO. Similarly, start-ups with low growth opportunities, as generated
by the Low Selectivity model, will have difficulties receiving support in the
Incubator and, even, the Supportive model. In the Incubator model,
project selection is competitive and the best projects, in terms of their
investment attractiveness to venture capitalists, receive support.

The three objectives regarding the type of spin-off created are also not
necessarily orthogonal. Hence, if a PRO wants efficiently to support the
three kinds of spin-off activity, it might be more appropriate to adopt the
three models in parallel. For instance, a central unit can be set up to stimu-
late entrepreneurial activity in a broad sense and support students,
researchers and professors to set up a company. In parallel the technology
transfer unit might develop a path to create value from technological
opportunities through spin-offs. Finally, the PRO might create a specific
spin-offs support group which focuses only on the creation of VC-backed
spin-offs in technological domains where it is a leader. This could be
pursued while referring the less mature projects to the interface unit, as in
the universities of Twente in our reference sample and Oxford and Warwick
in the UK in our validation sample (see below).

Role of the local environment

In Chapters 1 and 2 we discussed the potential importance of variations in
the local environment. Our research shows that the drivers behind the Low
Selective model are related to regional development and regional job cre-
ation. Most prior US work focusing on the link between university and
spin-offs has largely overlooked this employment argument. The reason
seems to be that US spin-off studies usually depart from the premise that
spin-offs commercialize patented research results developed at the PRO
(Colyvas et al., 2002; Shane and Stuart, 2002). European country-specific
studies such as Autio and Yli-Renko (1998) have suggested a relation
between the unemployment ratio and the number of spin-offs in a region.
Starting a company is a way to (1) get into employment as a graduate and
(2) stay in the region as a highly skilled person. Since most of these com-
panies tend to be service orientated and have a local market (Karnebeck,
2001), there needs to be a local demand for knowledge-intensive services.
Hence, this model can only exist if the local market of established firms is
large enough. The Twente region in particular fits this unemployment idea.
Although the region needed economic help and was classified as an
Objective 5 region by the European Fund for Regional Development, it is
within a one-hour drive of major commercial districts in the Netherlands.
Service companies tend to be well located next to the campus and quite
close to their customers. The Rhone-Alpes (Crealys) region can also be
viewed in this context.
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The Low Selective model seems only loosely related to the trend in many
European countries to change legislation on IP issues (in line with the US
Bayh-Dole Act, stipulating that universities own the IP of research devel-
oped by its employees). In contrast, the Supportive model is likely to benefit
from these changes in legislation (Colyvas et al., 2002) since it is based upon
IP developed within the RI. However, the two role models selected in this
chapter have not directly obtained such benefits. Leuven R&D already had
an active patenting policy and internal regulation before the legislation was
changed. BioM is located in one of the only countries in Europe where the
IP does not belong to the university. Therefore, it appears that legislation
has not had an impact here. Instead, creating the right culture and struc-
ture to trigger the faculty seems to be the first step.

The Supportive model seems to rely very much on the regional dynamic
to function effectively. The technology transfer officers, who set up the com-
panies with a local public/private seed capital fund make use of the local
knowledge network to incubate the spin-offs in a marketplace. This is in
line with previous evidence emphasizing the role of personal networks in
the search for venture capital (Shane et al., 2002). Suchman (1994) points
to knowledge-intensive business service providers as drivers of innovation
in Route 128 and Silicon Valley. Hence, this kind of spin-off service might
be dependent upon the local high-tech environment. Both the Munich and
Leuven areas are very dynamic high-tech regions in which Leuven R&D
and BioM are only one actor. Next to them, we observe important public
involvement (for example, Bayern Kapital, State of Bavaria, Tbg and
KUL), presence of R&D-intensive, more established companies (for
example, BMW, Siemens, HP/Agilent, LMS and ICOS) and networking
initiatives (for example, Leuven Inc.).

Finally, the incubator is a local actor in a much broader worldwide envir-
onment. Typically the research team of this organization is specialized in a
narrow technological field and is well-known and respected in this field. For
example, the IMEC has a worldwide reputation in terms of micro-electronic
research. The organization is not only respected in the field but it also attracts
highly talented researchers to join the organization. Scientific Generics
encourages research teams all over the world, specialized in biotechnology or
electronics, to join the organization. Also in terms of outflow, these organi-
zations tend to be less dependent upon the local environment. Most spin-offs
are started with professional venture capital, often syndicated at an interna-
tional level. Hence, it is not the local social network that seems to be impor-
tant here but the international contacts with professional early stage VC
funds. In the period between inflow and outflow, the project is managed
internally. Again, contacts are made at an international rather than a local
level (for example, by licensing in from international partners).
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The origin of these institutes also plays a role. Scientific Generics was
created by Gordon Edge, who had built up his experience in this Cambridge
environment before starting Scientific Generics. The IMEC on the other
hand was the result of a political decision to create better value from
research on micro-electronics at the Flemish universities. It thus seems that
‘research excellence’ often lies at the origin of these institutes, but the local
environment interacts less with them downstream in the value chain. Of
course, the critical mass of research graduates in the universities surround-
ing them remains an important factor.

4.2.2 Departures from the Reference Models

Approaches to spin-off development may depart from our three reference
models by virtue of their resources and activities. We identify two principal
suboptimal types: resource deficient and competence deficient. Their
characteristics in terms of number of researchers, number of technology
transfer employees, technological focus and age are compared with the
three reference models in Table 4.4.

Resource deficient

We labelled as resource deficient those spin-off support services with high
ambitions in terms of objectives but which lack the resources to realize
these ambitions. The deficiency in resources has a number of implications
for PROs. First, they do not have the financial resources to make decisions
autonomously from the university and invest in spin-off generation over a
sufficient period of time. Second, they do not have the right mix of com-
petencies or people in terms of experience and networking to deploy these
activities. Third, they are not supported by a university board with an entre-
preneurial orientation and/or they cannot rely on a strong regional network
that supports enterprise. These factors produce structural shortcomings
that lead these spin-off services to be positioned as weakly supportive
models, and therefore unable to generate the type of returns that were ini-
tially sought. The objectives in terms of spin-offs of these resource-
deficient models are usually not clear and tend to follow the visibly
successful examples in their immediate region. For instance, the Flemish
universities tend to look at the Leuven R&D model and mimic its ambition,
even without having the key success elements of this model. These key
success elements lie in its structure/culture (trigger for the professors/
researchers) and its broader regional environment as well as in its unique
resource base built up over a long period of time. Imitation of such a stra-
tegy without these relevant resources tends to be unsuccessful. It seems that
the lack of clarity about the kind of outcome possible within the
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culture/structure of the PRO and the characteristics of the broader envir-
onment is the first reason why this hybrid type of organization exists.

Competence deficient

We labelled those interface services which iave the resources to implement
one of the above models, but which do not have sufficient ability to perform
the activities needed to build up a successful interface service, as ‘compe-
tence deficient’. There was a lack of knowledge in the form of competen-
cies that have been developed to employ resources productively in activities
that will eventually result in the economic and social returns desired. These
cases show what can happen if a PRO is supplied with a large amount of
resources to create what the Supportive and Incubator PRO models. Even
with a desire to create the economically and financially attractive spin-offs
these models produce, without the requisite knowledge to acquire and inte-
grate resources to create the required competencies it is impossible to fulfil
this ambition.

Performance of these activities requires specialized competencies that
can only be developed over time. For example, at Scientific Generics, over
time, teams have learnt to develop these competencies which include
creating technology platforms, performing business development and
raising rounds of venture capital. Some of the competence-deficient PROs
tried to shortcut this learning phase by acquiring specialists from other
organizations who could supply the knowledge to build competencies.
These PROs continued to depart from the behaviour seen in the reference
models because they lacked the ability to integrate and coordinate these
competencies efficiently enough to produce results reflecting their desired
objectives. Some PROs in this category can best be described as being ‘in
transition’ from one normative model to another. Having already decided
to make this shift, their current state of evolution has left them in a posi-
tion somewhere between the two and resulted in an inability to deliver
returns characterized by either model.

We did not find any indication that the prevalence of any model is higher
in one specific region or country under study. The observed frequencies of
incidence of each model are equally spread over the different regions.
Further, the resource-deficient models tend to be associated with public
research organizations that might be just below critical mass in number of
researchers (Table 4.4). The public research organizations tend to spread
their resources too thinly to achieve a critical mass in any one domain,
which tends to be the starting point of a successful interface model.

Taken together, the public research organizations falling into each of
the two categories that departed from the reference models failed to
achieve their intended objectives. Typically, inexperienced practitioners and
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ill-informed policy-makers set out with the objective of creating economic
growth and development by producing large numbers of ‘high-value’ spin-
outs. These high-value spin-offs are characterized as high-tech ventures
expected to generate high levels of financial returns for investors and entre-
preneurs plus highly skilled employment growth for the region. In reality,
the spin-offs emerging from these public research organizations tended to be
under-capitalized with little or no growth. This emphasizes our earlier
observation concerning the orthogonality of the different models that there
is an inherent conflict in trying to create ‘self-employment’, ‘economically
profitable’ and ‘exit’ orientated spin-offs through one business model.

Public research organizations creating high value or financially attractive
spin-offs have over time acquired specialized resources and developed com-
petencies focused on creating a small number of ventures with the capacity
to become established corporations. They have built up an international
social network to attract top-level researchers and to team up with venture
capitalists downstream. In this process, a lot of economically viable pro-
jects are not supported because it is financially more attractive to license
out the technology to an established partner. Self-employment orientated
projects are deliberately not considered. The Supportive model is less selec-
tive, but still looks for economic-profitability orientated companies with a
reasonable growth potential and time to break even. They support projects
at a point when other financial investors are unlikely to be interested. This
approach might be too slow for exit-orientated projects requiring more
resources and a speed-up of the time to market from spin-off. Incubator
models are not well suited to evaluate these projects since they typically do
not find VCs to syndicate with. This means that often these companies have
difficulties finding follow-up money if the initial starting capital is not
sufficient to cover the time to breakeven.

4.3 PERFORMANCE INDICATORS

We used our validation sample of 43 public research institutes described in
Chapter 1 to examine the performance of different incubation processes.
Indicators of performance were available in terms of cumulative number of
spinouts and number of spinouts per 1000 researchers in 2002, amount of
capital raised and new jobs created per 1000 researchers. Table 4.5 shows
that, while most groups perform as expected on the basis of the reference
groups, indicators of the Low Selective group in the validation sample are
lower than expected based upon the reference cases of Crealys and Twente.
On closer inspection we note that although the PROs in the validation
sample have resources and activities in line with their objectives the extent
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Table 4.5  Performance metrics in validation cases

Variable Low Supportive  Incubator Resource  Competence
Selective N=7 N=2 deficient deficient
N=10 N=18 N=6

Spin-off 5.8(3.9) 6.0 (6.1) 2.6 (0.0) 3.6(5.9) 0.9 (0.4)
2002

(per 1000

researchers)

New jobs 132.9 (36.8) 308.7 (299.3) 346.0 (112.2) 95.9(133.6) 16.3(14.0)
created

(per 1000

researchers)

Total capital 25(1.8) 20.6(44.5) 20524 1.3(0.7) 0.6 (0.5)
raised (in

millions)

Total spin- 43.7(39.6) 54.0 (18.8) 3.0 (0.0) 14.7 (18.2) 11.3 (16.2)
off since

proactive

spin-off

policy

implemented

per RI

of public funding to facilitate spin-offs varied between PROs in this group
and tended to be less than in Crealys and Twente. The availability of public
money invested directly in start-ups and without expectations of financial
returns seems to be key to realizing maximum results in the Low Selective
model. Hence, although several Irish spin-off services in the validation
sample in particular clearly adopted a Low Selective model, they tended to
be less effective in terms of performance than Crealys and Twente. In line
with the Twente model, adding a small public grant to individual entrepre-
neurs might double their performance and achieve a more ambitious objec-
tive. As suggested in the discussion of the reference model cases, we find
that PROs applying the Supportive model score very well in terms of
number of spin-offs per year and new jobs created. They have, however, a
lower track record than the Incubator model cases, which create the same
amount of jobs per year and raise more capital with far fewer spin-offs.
The resource-deficient model cases have fewer spin-offs, create fewer jobs
and raise only a limited amount of capital, reflecting the problem arising
from their aim to create a Supportive model but their not having the
resources to do this successfully. The result is that the performance of this
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large group of spin-off services is far below the performance of the Low
Selective group, which needs less resources. Increasing critical size through
collaboration between PROs might be an option to increase performance.
Alternatively, individual PROs can change their strategy and adopt a Low
Selective model, which is less resource demanding.

Reflecting the problem that the competence-deficient model cases lack
knowledge in the form of competencies to employ resources productively,
these cases have a low number of new jobs created and raise only a limited
amount of capital.

44 SUMMARY AND CONCLUSIONS

In this chapter we have identified three types of spin-off models that have
proven their efficiency and two suboptimal categories. The Low Selective
model supports the creation of self-employment orientated spin-offs. These
companies are predominantly service orientated. The Supportive model
stimulates the creation of economic-profitability orientated spin-outs.
These spin-offs might be growth orientated, but usually start with some
kind of service or consulting model to limit the time to breakeven. Because
of broader societal reasons or because it is incentivized by the local politi-
cal environment, a public research organization might prefer to create a
local spin-off over licensing the technology to a foreign multinational.
Usually, the question as to whether a spin-off can survive in an economic
way is central in the decision to create a spin-off. The Incubator model is
based on financial gain from an eventual exit of the spin-off. A spin-off
might be, potentially, a profitable company but initially it may be unattrac-
tive to a venture capital investor because the amount of money needed is
too small to be efficient or the market is too small to generate the multiples
expected by a financial investor. For these kinds of companies, the
Incubator model may be appropriate as it provides for intensive support of
the venture to get it to a stage where it meets a venture capital firm’s invest-
ment criteria. We return to consider the investment criteria of venture
capital firms in Chapter 7.

The models differ not only in terms of the amount of resources but also
in the kind of resources required. This means that if'a university or public
research organization has relatively few resources to deploy, it should
deploy them in a different way. For example, in a relatively poor resource
environment, the Low Selective model might be the most feasible. However,
it appears to be inappropriate to acquire/generate the resources required to
perform a Supportive model and then try to perform activities associated
with a Low Selective model, or vice versa. This helps explain why we
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observe many resource-deficient interface services in the random validation
sample. They appear to be trying to emulate one pure type of model, but
without the necessary resources to do so successfully. Hence it is important
for universities and public research organizations to be very clear about
their objectives and specify clearly the resources that are needed/activities
performed to meet these objectives. Our data suggests that lack of clarity
about the objectives results in hybrid types that can be either resource or
competence deficient.

Our research suggests that the growing body of accounts of ‘successful’
technology transfer models may be mis-specified for three main reasons.
First, many accounts fail to consider initial goals, strategies employed and
eventual outcomes, which limits our understanding of the processes. It is
only when a public research organization’s technology transfer strategy is
analysed in relation to its intended goals and environmental factors that we
can fully judge its success. If a public research organization wants to stimu-
late the three different types of spin-offs identified here, it will probably
need to have three different mechanisms among which there will be rela-
tively little overlap. This implies that these three models can coexist in one
public research organization but that the trajectory of a project will have to
be managed from the beginning. If a public research organization has an
objective to create significant numbers of spin-offs a year and is organized
as an Incubator model, then we can predict that this will not work. If it is
only interested in financially attractive spin-offs and is organized as a Low
Selective model, again the model is unlikely to lead to the achievement of
objectives. Future research should give us a better insight into how these
models can coexist in one or a few public research organizations in the same
regional environment. Second, a focus solely on improving the technology
transfer function fails to take into account the importance of changing the
organizational culture within public research organizations and establish-
ing local environments that are supportive of entrepreneurship. Changing
these last two aspects are monumental tasks compared with developing
support mechanisms. Third, there is a failure to appreciate that schemes
which are successful in one environment, region or context cannot be
merely imitated in another. The environments found in and around Boston
(USA), Cambridge (UK) and Southern California are atypical, and can be
argued to act as ‘regional incubators’. While these are often cited as models
to emulate, in this chapter we have suggested there may be major insur-
mountable barriers to their successful adoption in different environments.

Our evidence suggests that those designing, running and evaluating
schemes need to consider several issues. First, the size, experience and
professionalism of those undertaking the technology transfer function
will determine the scope and intensity of the support activities that are
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possible. Second, the degree of interaction and the nature of the relation-
ship between those undertaking the technology transfer function with
departments will influence the likely pool of ideas. Third, there is a need to
consider the type(s) of spin-off companies to be catered for and those that
will be excluded. Fourth, the organizational culture both within the
technology transfer function and individual departments will influence
how much the TTO needs to do in creating awareness and encouraging
entrepreneurship.

NOTE

1. This chapter draws extensively on Clarysse et al. (2005b).



5. Processes at the firm level: phases
and models of development'

5.1 INTRODUCTION

In new high-tech ventures, the novelty of the venture and inexperience of
the entrepreneur, create a barrier that constrains the ability of the new
venture during the early stages of growth to become an established firm.
There is a need to overcome this challenge to achieve a succession of tran-
sitions from one phase of growth to the next. The problems faced by new
high-tech ventures are particularly acute in university spin-offs since uni-
versities typically lack resources and academic entrepreneurs may lack
commercial skills to create ventures in an attempt to commercialize tech-
nological assets. These problems may be compounded by conflicting objec-
tives among key stakeholders such as the university, the academic
entrepreneur, the venture’s management team and suppliers of finance
(such as venture capitalists).

This chapter examines the phases that spin-offs go through in their devel-
opment, and analyses the key challenges these ventures face in their devel-
opment. Stage-based models identify the organizational characteristics
exhibited within each stage of development and suggest the changes
required in the behaviour and practices of entrepreneurs if their business is
to progress to the next stage. A resource-based perspective of the firm
(Barney et al., 2001; Penrose, 1959) suggests that in order to progress
through different phases of development, spin-offs need to develop both
resources and internal capabilities over time. In addition, there has been
increasing recognition of the role of feedback and the potential for non-
linear development.

To examine the process of development across the phases of spin-off
growth, we utilize evidence from in-depth face-to-face and telephone inter-
views with nine spin-offs from seven different UK. The spin-offs selected
were all created to commercialize intellectual property (IP) initially gener-
ated from among the top-ten research elite universities in the UK actively
involved in technology transfer. The spin-offs selected were all ventures that
were explicitly seeking, or had secured, external equity finance. We inten-
tionally selected the cases from a range of fundamentally different tech-
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nology platforms covering biological, chemical, physical, computer sci-
ences and engineering that were at a different stage of development.

Data were collected from the university technology transfer office (TTO)
(or equivalent), a range of business development managers (BDMs), the
academic entrepreneur (inventor) and the externally introduced ‘surrogate’
entrepreneur (Franklin et al., 2001) where applicable, seed stage investors,
and the head of each department from which the spin-off originated.
Triangulation was also aided by the collection of archival data from the
university, the companies and the business press.

The next section examines the different phases that spin-offs pass
through in their development. The subsequent section examines the junc-
tures between the different phases of development that spin-offs must over-
come as they seek to move to the next phase of development. The fourth
section presents an extension of the analysis to different types of spin-offs
and technology sectors. Finally, we conclude with a summary of the
insights from the analysis. We illustrate the discussion with examples from
the case studies. In order to protect confidentiality, the names used are
pseudonyms.

5.2 PHASES OF DEVELOPMENT

In this section we discuss the different phases in spin-off development,
drawing on evidence from the nine cases. These phases we identify as the:
(1) research phase, (2) opportunity-framing phase, (3) pre-organization
phase, (4) reorientation stage and, finally, (5) sustainable returns phase.
Each phase is intended to characterize a specific group of activities as well
as strategic focus that the firm must accomplish before it can move to the
next phase of development. The analysis indicates that spin-offs move
through a number of successive phases in their development in an iterative
non-linear way. However, for expositional purposes, we analyse each phase
along the development continuum in turn.

5.2.1 Research Phase

The main focus for all the academic entrepreneurs (or academic innovators)
interviewed, prior to the commercial opportunity being recognized, was on
perfecting academic research and publication of their work towards a par-
ticular scientific community. Within this research phase valuable intellectual
property (IP) is created, which then generates the potential opportunity for
commercialization. Consistent with existing research (Shane, 2004), the aca-
demic inventors involved with the cases we studied were at the forefront of
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research in their chosen fields and had created valuable know-how and tech-
nological assets.

5.2.2 Opportunity-Framing Phase

During this phase, the academic and the TTO worked independently or
together towards examining whether the recognized opportunity had
sufficient underlying value to warrant further effort in pursuing commer-
cialization. This process involves evaluating whether the technology works
and shows sufficient promise for applications outside the laboratory. If the
result of this exercise was positive, attempts were made to ‘frame’ the tech-
nology within a commercial opportunity.

This process poses considerable challenges, with opportunities being
defined imprecisely, targeted ambiguously or proving to be impracticable.
There was a lack of understanding and experience regarding how best to
maximize returns from commercial exploitation. Problems in identifying
suitable applications of the technology, how these would perform com-
mercially and the routes available for accessing those markets raise major
barriers for the commercialization of university technology. There is a need
to acquire relevant experience and capabilities in framing opportunities in
order to overcome these problems.

Evidence from the cases indicates that the initial opportunities were
not the best means of exploiting the potential commercial value of the
technology. These opportunities did not identify which complementary
resources would be required as the venture developed or where and how to
acquire them. Those entrepreneurs who made more progress were those
who spent significant amounts of time scrutinizing the potential risks of
opportunities alongside potential investors, customers and others in their
industry. This analysis may lead to the reframing of the opportunity in
response to factors such as industry’s lack of desire to license or co-develop
early stage technologies but a preference to market later stage technologies
with a higher probability of generating commercial returns. This may indi-
cate that the best route to market may be for the academic entrepreneur to
acquire the necessary resources and capabilities to exploit the IP through a
spin-off venture.

5.2.3 Pre-organization Phase

The pre-organization phase represents the stage where the management of
the spin-off venture can develop and start to implement strategic plans.
This involves taking decisions about which resources and capabilities to
develop and acquire, and when and how to do so. Decisions taken at this
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early stage had an important influence on the development trajectory and
on the future alternatives available to the firm. For example, failure to select
engineers with sufficient experience for the product development team and
not relocating to premises away from the university campus may slow
progress (Silicon Microchip). The importance of these early decisions
emphasizes the importance of having access to prior entrepreneurial expe-
rience, human capital and networks of expertise.

Among our cases, the entrepreneurs in Optical, Biomedical, 3G Wireless
and Stem Cell used their own networks and those of the university and
investors to gain the commitment of key individuals who would supply the
initial capital and knowledge to enable the venture to commence business
operations. For example, the TTO’s venturing experience and social capital
helped the entrepreneur in Optical to secure resources and expertise. This
activity was absent in the other cases that attempted to launch their spin-
off ventures with inadequate levels of relevant resources.

5.2.4 Reorientation Phase

During the reorientation phase, when the ventures were attempting to gen-
erate returns, the entrepreneurial teams faced the challenges of continuously
identifying, acquiring and integrating resources and then subsequently
reconfiguring them. Reconfiguration was especially evident where the busi-
ness had little capital and inexperienced management at formation.
However, a learning process was evident in those ventures that had reached
the reorientation stage of development. The academic entrepreneurs
identified how to develop resources, information and knowledge and assem-
ble new capabilities.

Interactions with customers, competitors, suppliers and potential
investors were central in generating the information and knowledge
required. In some cases, this learning process may mean changes to previ-
ous key decisions regarding how the value is to be created from the oppor-
tunity in terms of the nature of the product offering and the likely
customers. For example, Human Genome came to realize after a year that
they were focusing on a market that was too small and that they were mar-
keting their technology in the wrong way. They subsequently completely
transformed their business with the continued financial backing of a busi-
ness angel and the acquisition of a new chairman and CEO to help com-
mercialize the technology in the newer, larger, markets they had identified.

In other cases, entrepreneurs and TTOs either placed too much emphasis
during the opportunity-framing phase on developing the technology rather
than on identifying key customers, or were less competent in accessing the
right resources, information and knowledge during the pre-organization
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phase. The result was numerous adaptations concerning how the technology
was applied to meet previously unrecognized customer needs, how to gain
access to markets and how to access and acquire further resources. This
process of learning from previous mistakes enabled the entrepreneurial
teams to reassemble stocks of resources and internal capabilities, and to
develop the technology. These changes had the beneficial effect of enabling
the ventures to keep ahead of alternative technologies and competitors.

Where spin-offs appeared to be more successful in making adaptations
to internal resource constraints and external environmental changes, the
requisite resources, social capital and capabilities related back to the oppor-
tunity framing and pre-organization phases. This suggests that the success
of spin-offs in progressing from this phase of development into the next is
largely dependent upon the preparatory work done during these earlier
phases by the entrepreneur and the TTO.

5.2.5 Sustainable Returns Phase

In arriving at this phase of development, the spin-off will have overcome
numerous obstacles to demonstrate that sufficient returns can be generated
from productive activities. From the cases, key dimensions were the need
for professionally managed development of the technology platform and
new IP being created, the development of a management team with solid
commercial experience and the development of an identity for the business
that is separate from the university, which may be emphasized by relocation
away from the university campus. This may be within a university-affiliated
science park or incubator, emphasizing the need to retain close links with
the university.

5.3 THE CRITICAL JUNCTURES

To make the transition between the different development phases, the spin-
off needs to overcome the critical junctures that constrain its continued
development. Critical junctures occur because of the conflict between a
spin-off’s existing level and type of resources, capabilities and social
capital, and those required to perform in the subsequent phase of develop-
ment. Unless each critical juncture is overcome, the venture cannot move
to the next phase of development and hence will stagnate. The successful
transition through these discontinuities in the spin-off’s development
demonstrates that weaknesses in the spin-off’s resources, capabilities and
social capital have been reconfigured, replaced or developed. The nature of
the required stocks of resources, social capital and internal capabilities
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differs across each phase of development. The critical junctures are
identified as: (1) opportunity recognition, (2) entrepreneurial commitment,
(3) venture credibility and (4) venture sustainability. This section explains
the nature of each critical juncture using evidence from case studies. The
main reasons that critical junctures arise are summarized in Table 5.1.

5.3.1 Opportunity Recognition

The critical juncture of opportunity recognition lies at the interface of the
research phase and opportunity-framing phase. Opportunity recognition is
the match between an unfulfilled market need and a solution that satisfies
the need that most others have overlooked (Ucbasaran et al., 2003b). The
possession of idiosyncratic information allows people to see particular
opportunities that others cannot, even if they are not actively searching for
such opportunities (Shane, 2001). The co-founding academic entrepreneur
of Stem Cell, for example, reported that his discovery was a chance insight
based on research being done in a different field which benefited from his
previous experience in industry from which he expected there were poten-
tial commercial products because it solved a major medical problem more
effectively than current treatments. In Optical, the surrogate entrepreneur
recognized the opportunity almost by accident while engaged with acade-
mics in the design of applications of their technology. Analysis of our case
evidence suggested that to overcome the critical juncture of opportunity
recognition required the ability to synthesize scientific knowledge with an
understanding of markets that was enhanced significantly by higher levels
of social capital in the form of partnerships, linkages and other network
interactions. However, a tension existed in that universities and academics
possessed significant technological know-how yet had insufficient know-
ledge of how to serve markets and unrealistic expectations of the profits
that could be derived from the technologies they had discovered.

5.3.2 Entrepreneurial Commitment

In order to move from the opportunity phase to the pre-organization phase
the critical juncture of entrepreneurial commitment must be overcome.
Entrepreneurial commitment involves acts which bind the venture cham-
pion to a certain course of events. The academic entrepreneur may need to
make an important choice about whether to remain as an academic or
become involved full time in the venture. For example, the senior academics
on the research team in Optical did not want to leave their posts. In
Software, the academic had no business experience, but was dissatisfied
with a career in academia and decided to take the risk. In Materials, both



SI01SoAUL

MU pue FursIxd

WOIj 90UBUY PUNOI

XU 2INJ3S puL
JorIIR 0} A)[Iqeu]

saniqeded

PUB $30IN0SAI

Jo uoneisaur

pue uonismbor

‘uoneoynuapl

9y} ySnoiy} yimois
oSeurw 01 AIIqeu]

Ap1gouInIsns pup

UOIIDIUII0A] UIINIIG

aunjoun( [po1g1.1d A31j1gp
-UIDISNS Y3Nody] Sulop

panaryoe Apuenbasqns
2q 03 suInjax
9[qRUIB]SNS 10] JIOPIO UL
101830 OUIBOQq SPAAU
joyIBW JO aInjeu
se uLn3yuodal pue
Surmboe ‘Fuikjnuapr
Jo ssa001d snonunuo)

ure?)
JYIUAIoS pue [eLIdSeURW
paoue[eqg-[[om B
ULI0J 0] SI0INOSAI UBWNY
Kyrenb arnoaes 03 Ayiqeuy
QINJUDA MIU ) 9)BOO]
03 Jusuriredap AysIoArun
AU} JO 9pISINO SANI[IOB]
9]qeIInSs 2INJ3S 0} dqeu)
SI01SOAUT W01} doUBUY
Pa9s [enIUL AIN0SS
pue joe1)e 0) AN[Iqeu]

SUOIIDIUIL0
pup uonpziupgio-a.1d
U22M32q 2.4n3ounf 10217142
A3111q1pa.1d y3no.y Suraopy

Surwun pue

aImjnj ur pue mou axmboe

01 1eym ‘dofoadp 03

soniqedes pue s901n0sal
JeyMm ap1oap o) sdaig

s1o3euew
paouarradxa pue
sinduardanua ayedorins
1oRNIR 0) AI[IqRu]
saniqisuodsar pue
QouLIRd X9 JuswageuLw
ssaursnq Jotd oy
Kjyurejreoun 9jeIs[o) pue
‘syjst1 3daooe 03 ApIqeu]
UOTIUSAUO0D Jsurede Joe
0} KJI[IqeUI JO 30ULBION[IY

‘uonnziups.io-aid

pup Junun.if-Aunyioddo

U2aM)2q 2anjounl

[PO1ILID [D1INdUAA.4]UD
y3nody) uraop

syorew [enuajod

JO uonedynuapI ysnoiy)

Ayunjzoddo [erdrowuos

e uryum Surwely pue

douewioydd pue

KypIyeA [eo13o[outyod)
10J 91BN[BAJ 0} SUIUAIOS

A3o[ouyod) oy

10J 193IeW 0] 9INOI 1B3[O

© 9JB[NOIIE PUL dUYIP
‘YoIeasal 0} Aiqeu]

PIdU IoUIO)SNO [BNPISAL B

9A13s 0} paridde oq ueo

KIOAODSIP [BOTUYO9)

® moy uodn snooj pue
puejsiopun o3 Ajiqeuy

9jerodo saLnsnpur

pUEB SIOIBUW MOV INOQR
93paojmouy Joud jo yoe|

Bunupaf-Ag1unyioddo

pup asvyd yo.upasa.

U2aM32q 2an3ounl |pI1j1.42

uonusosal {junyioddo
Y3no.y) 3urao

UOTIBZI[RIDISWIIOD 10§

Ayunyzoddo renuajod
S9)RISUAT YIIYM

dI 9[qen[eA jo uonear)

:sarnjoun( (eonLo

Suneniur s1030e,]

:aseyd jo amjeN

aseyd uonejuaLIony

aseyd
uorneziuesio-a1d

aseyd

Sururesj-Lunyroddo

oseyd yoreasay

:aseyd ymoln

saangoun! jpo131.40 puv sasvyd jusuidojaadq  [°¢ 2]qu

120



Ayiqeureisns
JO ploysaiyL
2INJUA
9y} ojur JuruIed|
pue 93pajmouy
91eI393UI 03 AYI[IqRU]
J1ByS JoyIe
Surmjdeos pue sofes
JudroIgns Junerouad
y3noryy jorewr
AU} Ul WN)UdWowW
pIIng pue uonoen
ures 01 fiqeuy
Kjureyooun
aarsearad 1opun
SUOISIOIP J139)R1)S
aew pue sjeaIy)
pue sonruniroddo
9z1u309a1 0} AJIjIqeuy
JjrRW
01 paads armboe 03
saniiqedes dojoadp
pue $30IN0SAI
Kordwad 03 AJpIqeu]

ANMQIpa1d Jo ploysary [,

J[TBW ) UT SIOWOISNO
pu® SI0INQLISIP UILYO
Kddns £q £Sojouyo9) o)
10§ K31A13d2091 JO Yor]
UOTJRZI[BIOIOWWOD
10j suondo
w19}-3U0] JUAIdIYNS
apaoid 03 orjojrrod
ASojouyo2) ay) ur
yipealq pue yidop jo yoe
SO0INOSAI [RIOURUL JORIIE
01 19pIo ur Ayiqegord
PUB SONUIAJI 0}
9JN0I 1830 B MOYS 10
91e1ouad 03 AjqIqeuy
SSOUIPBAI Josj IR
Jo 9e3s © 03 A30[0UYyd9)
2y} 9A]0Ad pue 3doouod jo
Jooid aadryoe 01 AIqeu]

JuLUITWO) [ernaudrderiuyg

SyI0M)QU
[eLIISNPUI PUB [BIOIOWWOD
OIudpEoE ‘[e100s ySnoiyy
edes [e100s 93e10A9]
pue ureiqo o3 Aiqeuy
suoneju| [euosod 10A0
SSOUQIBME-J[3S JO OB

:ammjoun( [eonLo

uonusooa1 Ayruniroddo Sunmsoy

Areumoaudrdanus

2ABYSq pUE A[[RIOIQWIWOD
JUIY) 0} QAUDUI JO Jor]

121



122 Academic entrepreneurship in Europe

academics could not fulfil the role of the venture champion and recruited
a surrogate entreprencur from industry who had the product development
experience necessary to manage the growth of the company. The presence
of someone who is committed full-time to the venture may be central to
accessing external finance. The critical juncture of entrepreneurial com-
mitment appears to arise for four main reasons.

First, a lack of networks to access successful entrepreneurial role models
led to reluctance by the academic entrepreneurs we surveyed to commit to
taking their idea forward commercially as this would be contrary to
accepted conventions in their institutions. Second, an absence of prior busi-
ness experience and lack of confidence about surviving in an environment
that was outside their expertise also featured as a major reason for a reluct-
ance to commit full-time to developing the project. Third, an absence of
awareness of personal limitations affected the extent to which academic
entrepreneurs were involved in the venture, with some not recognizing that
their value-adding ability was more likely to be with respect to the science
whereas it may be better to delegate to others the process of developing a
marketing plan or negotiating terms with a venture capitalist. This may be
difficult for academics who are experienced as directors of large research
groups. Finally, academic inventors and TTOs may find it extremely chal-
lenging to access the services of a surrogate entrepreneur because of their
limited social capital, their inability to offer sufficient incentives and their
reluctance to relinquish control of their company.

Those spin-offs we interviewed that were not able to resolve these
conflicts and where the academic entrepreneur worked part time in the
spin-off, experienced inherent weaknesses that restricted their ability to
develop further.

5.3.3 Credibility

The critical juncture facing all cases was the entrepreneur’s ability to
acquire the initial stock of resources to enable the business to begin to func-
tion. Finance was the key resource enabling the transition of the venture
from a pre-organization phase to an operational business. Frequently the
difficulty that entrepreneurs encountered with developing fundable invest-
ment propositions was that, apart from intangible technological assets in
the form of know-how and IP, there was often very little else they had to
demonstrate their commercial credibility. The finance constraint meant
that the resources required to form the venture could not be acquired. In
the case of Optical, the academic and surrogate entrepreneur realized they
needed to form a strong team and put the building blocks to develop the
business in position before approaching a venture capitalist. In Software,
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without adequate funding and having a small team it was not possible to
penetrate the market, so sales growth was very slow. In Biomedical, the
team realized that it needed to assemble resources quickly and create a pro-
fessional image in order to attract customers.

This credibility threshold is characterized by an inability to acquire key
resources. Failure to demonstrate sufficient credibility in recruiting key per-
sonnel and other resources as well as identifying potential customers may
severely weaken the entrepreneur’s ability to secure financial investment.
These problems may have remained unresolved from earlier phases despite
advice from potential investors and TTOs.

A further dimension of overcoming the credibility threshold was to
relocate outside the university departments to project a distinctive corpo-
rate identity to customers, suppliers and certain investors who would not
otherwise value the products and services on offer.

The evolution of resource stocks, capabilities and the level of social
capital up to this critical juncture may provide the ability to access the right
resources, information and knowledge to secure significant resource
endowments or lucrative contracts from new clients. For less successful
cases, these entrepreneurial capabilities were not available or took consid-
erable time to develop. It took the learning from several attempts for these
spin-off ventures to access, acquire and assemble the building blocks
required to be sufficiently credible with customers, financial intermediaries
and other resource providers.

Our evidence suggests that external financiers and customers may be sus-
picious of the influence of universities’ non-commercial cultures on spin-
offs so that some ties with the university may be seen as a liability. In
Materials, the team invested considerable effort to create the perception
with potential customers that they were not linked to the university or that
they were academics. Rather, they presented themselves as having industrial
and commercial experience plus technical expertise.

5.3.4 Sustainable Returns

At the sustainable returns juncture, the ability continuously to reconfigure
existing resources, capabilities and social capital with new information,
knowledge and resources was required. This ability enabled the more suc-
cessful cases we interviewed to continue creating value from existing tech-
nological resources and capabilities as well as from new opportunities
recognized.

At this critical juncture, spin-offs may need to transform their existing
configurations of resources, capabilities and social capital. Some of the
resources acquired, capabilities developed and relationships formed during
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previous development phases may now cease to be valuable in terms of
generating sustainable returns.

Entrepreneurial teams were identified as needing to acquire the ability to
continuously reconfigure existing resource weaknesses, inadequate capabil-
ities and social liabilities into resources strengths, distinct capabilities and
social capital that will enable the spin-off to generate returns. It may be
easier to develop physical, human, technological and social capital
resources than capabilities.

In the spin-offs we studied, the entrepreneur (and team) had to introduce
and frequently adapt over the development of the venture an organizational
structure and routines that enable the allocation and consumption of scarce
stocks of resources to be coordinated. Informal structures also need to be
developed in order to facilitate communication within the organization. The
need to reconfigure the venture’s resources in order to overcome this critical
juncture was common across the cases. Without developing internal systems
to manage a larger operation and competences to survive in a competitive
marketplace, the spin-off may not be able to obtain further rounds of
venture capital financing. In 3G Wireless, the entrepreneurial team raised
too little seed finance to support their growth plans and the venture stag-
nated in a period where the venture capital market for high-tech investments
had become difficult. In Stem Cell, in contrast, by ensuring a large first
round of funding, the team acquired almost 50 scientists, over 200 patents
and an experienced management team, and developed organizational struc-
tures and processes to enable the firm to grow.

The more successful spin-offs in transforming their existing resources,
capabilities and social capital achieved a clear route to market that enabled
profitability to be achieved. Acquiring key customers helped to legitimize
spin-offs by acting as a signal to investors that the venture is capable of
achieving sustainable growth under the current management team. The sus-
tainability juncture was more problematic for those spin-offs unable to
resolve deficient levels of social capital, resource weaknesses and inadequate
internal capabilities. Where resources became depleted before sustainable
returns are achieved the problems inherited from earlier development
phases may be too difficult to resolve, making it unlikely that the spin-off
will progress.

54 VENTURE-BACKED AND JOINT VENTURE
USOS

The previous section considered spin-offs that were developed with backing
by business angel or venture capital investors. In some cases, commercializa-
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tion may take place through a joint venture with an industrial partner.
Comparing the evolution of spin-offs that involve joint ventures with indus-
trial partners with venture capital backed spin-offs, based on evidence from
two joint venture spin-offs (JVSOs) and two venture capital (VC) backed
spin-offs, shows that spin-offs typically lack the financial and human capital
(managerial) resources and capabilities they need in order to fully exploit the
commercial potential of their technologies. Table 5.2 provides illustrations
from the companies. Creating a spin-off company as a joint venture with an
industrial partner, may be a means of overcoming some of the potential
problems associated with managing resource weaknesses and inadequate
capabilities that may be difficult to achieve as a free-standing spin-off
company with or without venture capital backing.

Specifically, we identify four areas where joint ventures with industrial
partners may be beneficial. First, given their prior knowledge of their
industries and the superior market intelligence of the industrial partner,
JVSOs may be better able to develop opportunities from scientific discov-
eries which better serve unmet customer needs. Second, in a JVSO the
industrial partner and the university may be better able to cooperate in
assembling a well-balanced team with the necessary background success-
fully to commercially exploit the technology. Third, the credibility acquired
from both parent organizations may enable the JVSOs to access and
acquire resources more readily and gain organizational momentum and
access to markets. Finally, JVSOs may lead to a more rapid process of pro-
fessionalization and capability-building that better equips them than spin-
offs to enter dynamic markets and emerge as resilient firms able effectively
to compete with incumbents. We would caution, however, that a potential
downside is the need to put mechanisms in place to control the joint venture
partner and to select a partner with compatible objectives and expertise.

5.5 TECHNOLOGICAL SECTORS AND
DEVELOPMENT

The nature of the development process may be associated with the type of
technology involved. Druilhe and Garnsey (2004) distinguish three types of
spin-off, each of which they see as evolving through a range of business
models. First, development companies are based on some novel scientific
breakthrough where resource creation and opportunity recognition are
interdependent. Second, product companies involve opportunity recogn-
ition that builds directly on the scientist’s knowledge and connections.
Third are software companies which appear distinct as they benefit from
lower scale-up costs and the relative ease of switching from service to
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product business models. Druilhe and Garnsey use longitudinal case
studies to show how the business models of new ventures are modified as
entrepreneurs improve their knowledge of resources and opportunities.
This modification may imply that the ventures shift from a research con-
tract company to a licensing company, or that the entrepreneurs reconsider
starting a product company and develop a technical consultancy instead.
Through engagement with others and involvement in entrepreneurial activ-
ities, academic entreprencurs develop relevant knowledge and experience.
This allows them to improve their perception of opportunities, while
gaining a better understanding of the resource configurations required to
pursue the refined or newly perceived opportunities. Development com-
panies may initially be set up to commercialize a technology for licensing
but may later aim at downstream services and production. A reverse muta-
tion may occur as the objectives of the business model change from pro-
duction to licensing, thereby offering a plausible alternative to the
transitional type identified in the previous chapter. Academics who provide
research-orientated services benefit from a ready-made productive base
from which to operate and can secure returns more easily than those with
generic technologies far from market. Academic entrepreneurs who are
sufficiently motivated, skilled and market focused can create a productive
base in-house that delivers products of high value to customers and secures
them a very high level of returns.

5.6  CONCLUSIONS

Our analysis indicates that spin-offs go through a number of distinct phases
of activity in their development and that between the different phases of
development, ventures face critical junctures that need to be addressed
before they can progress to the next phase of development.

Each phase of spin-off development can be characterized as an iterative
process of development. In the opportunity-framing phase there is itera-
tion to find the appropriate commercial proposition and iteration to iden-
tify the appropriate commercial resources that will be needed later. In the
pre-organization phases there is an iterative search process to develop and
acquire the necessary resources. The reorientation phase is characterized by
a reconfiguration of resources as previous decisions need to be altered in
the light of new information and knowledge. At the sustainability phase,
there is a need for further iteration of activities to achieve the critical mass
to serve the market in order to obtain further rounds of funding resources.
In reaching each successive phase there may be a need to revisit and resolve
issues that arose at previous phases of development. Revisiting earlier
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decisions is made using the resource and capabilities base developed to this
point, which may itself need to be augmented.

In the opportunity-framing phase, academics are likely to return to their
research programmes and refine them to meet the needs of furthering the
opportunity in the marketplace. In the pre-organization phase, academics
are likely to revisit the definition and scope of the opportunity as new infor-
mation provides insights into the feasibility of the proposed venture’s busi-
ness plan. In the reorientation phase, the entrepreneurial team recognizes
the resources, capabilities and networks that will enable sustainable returns
to be achieved. Existing configurations that are identified as not likely to
achieve sustainable returns may need to be developed or replaced. In the
sustainability phase, the ability to access, acquire and reconfigure resources,
capabilities and networks enables the venture to establish resilience.

With respect to the opportunity recognition juncture, there is a need to
acquire the capability to synthesize scientific knowledge with an under-
standing of the market to which it may apply, notably through developing
high levels of social capital resource outside the traditional scientific
research environment.

At the opportunity phase, the intense uncertainty surrounding the tech-
nology and the application of that technology in a particular market sug-
gests a need for a champion who is committed full time to resolving this
uncertainty and intense complexity beyond the start-up phase. The com-
mitment of the academic may be especially important to ensure a contin-
ued flow of innovations to enable the venture’s product portfolio to
develop, but the scientist may not be the best candidate for the role of
venture champion.

The critical juncture of entrepreneurial commitment appears to develop
through a combination of human capital deficiencies in the academic sci-
entist and an institutional culture that discriminates against those with an
entrepreneurial orientation and which prevent the academic scientist or
surrogate entrepreneur from championing a new venture.

Credibility was identified as a key issue in obtaining seed finance to estab-
lish the venture. It may be particularly important to access surrogate entre-
preneurs and acquire initial resource endowments including seed finance,
space and human resources. In order to attract a potential surrogate entre-
preneur, it may be necessary for the spin-off at the pre-organization stage to
develop some credibility with the surrogate. Credibility of spin-offs to the
market can be achieved by presenting IP as a potential portfolio of prod-
ucts, demonstrating proof of concept of technological assets, clarifying the
route to market and profitability, and being able to locate the venture off
the university campus in order to demonstrate clear intentions to develop
the technology commercially. Differences between the universities examined
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in the existence and quality of the formalized systems and mechanisms
through which spin-offs were formed and created, and the level of external
social capital, appeared to play an important role in creating credibility.
The spin-offs that had moved beyond the sustainable returns critical
juncture had developed the ability to continuously reconfigure existing
resource weaknesses, inadequate capabilities and social liabilities into
resources strengths, distinctive capabilities and social capital. Achieving
this transformation depended on the ability of the entrepreneurial team to
develop entrepreneurial capabilities to reconfigure weaknesses inherited
from decisions and commitments made during earlier development phases,
as well as organizational capabilities to coordinate productive activities.

NOTE

1. Parts of this chapter are an edited version of Vohora et al. (2004).



6. Entrepreneurial teams in spin-offs

6.1 INTRODUCTION

In the entrepreneurship literature, an increasing number of authors have
highlighted founding team characteristics as potential key success factors.
Heirman and Clarysse (2006) have shown that founding teams with a high
degree of commercial (sector-specific) experience show significantly higher
growth rates in employment and revenues than those with low levels of such
experience. Zahra and Wiklund (2000) on the other hand show that the team
‘behavioural integration’ (among others, the ability to work together) to be
found in start-up teams leads to a significantly higher rate of new product
introduction in comparison with those founding teams that do not show
high levels of integration. According to them, this also explains the com-
parative advantage which certain start-ups have vis-a-vis incumbent com-
panies without such teams. Further, MacMillan et al. (1987) and Muzyka
et al. (1996) show that the quality of entrepreneurial teams are an impor-
tant factor in decisive entrepreneurial events such as raising venture capital.
Among the high-tech start-ups, spin-offs are probably the start-up ventures
in which team formation is the most crucial aspect: most of the spin-off ven-
tures need to develop a product and therefore are in need of external forms
of capital. As mentioned previously, the quality of the team is an important
decision factor for external equity providers. Moreover, spin-offs usually have
at least the expectancy to grow after start-up and are situated at the innov-
ative edge of their industry segment. Again, this is exactly where the behav-
ioural integration of the team and its sector relevant business experience are
considered as very important. In contrast to the perceived importance of
balanced teams with considerable business experience lies the fact that
researchers in universities might experience difficulties in meeting potential
co-founders with relevant experience. Franklin et al. (2001) observe that the
attraction of such so-called ‘surrogate entrepreneurs’ in spin-off teams is a
crucial step in the formation of a spin-off. This means that founding teams in
spin-offs are not necessarily complete at the moment of idea conception, but
are formed in the process of spin-off formation, as described in Chapter 4.
In this chapter, we specifically focus on the role of teams in spin-offs. The
chapter proceeds along the following lines. First, we outline the theoretical
perspectives which have been used in the literature to study teams. Second,
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we discuss how the composition of spin-off teams differs from founding
teams in other spin-offs. Third, we analyse the dynamics of team formation
in spin-offs. Finally, we conclude and discuss our findings.

6.2 THEORETICAL PERSPECTIVES

6.2.1 Defining Entrepreneurial Teams in Spin-offs

There has been considerable debate as to what exactly is meant by an ‘entre-
prencurial team’. Kamm et al. define entreprencurial teams as ‘two or more
individuals who jointly establish a firm in which they have a financial inter-
est’ (Kamm et al., 1990, p. 7). Gartner et al. (1994) broadened this
definition to cover those individuals who have direct influence on strategic
choice. Ensley et al. (1998) combine both delineations by stating that an
individual has to fulfil three criteria in order to be considered a member of
the entrepreneurial team: (1) jointly establish a firm, (2) have a financial
interest and (3) have a direct influence on the strategic choice of the firm.
Other researchers have made the equity stake condition stricter and impose
a minimum equity stake before someone can be considered a member of
the entrepreneurial team (Ucbasaran et al., 2003a).

A definitional flaw in the aforementioned studies is based upon the fact that
entrepreneurial teams are conceptualized as a homogeneous group of indi-
viduals at the moment of start-up. They therefore often implicitly neglect the
evolutionary aspects of entrepreneurial team formation and the hierarchical
nature of the relations. Recent research has attempted to tackle this problem
and has studied team entry and exit (Ucbasaran et al., 2003a; Vanaelst et al.,
2006). Vanaelst et al. (2006) show that entrepreneurial teams in spin-offs are
quite dynamic and subject to many changes in the first years before and after
formal legislation. In addition to the researchers, Vanaelst et al. (2006) argue
that representatives of the parent institute are involved in the creation of the
spin-off. In most cases, this role is performed by the technology transfer
officers, who act as ‘privileged witnesses’ and, during a certain period of time,
also belong to the ‘extended’ founding team. Privileged witnesses are often the
driving forces behind new team formation in spin-offs and actively look for
new team members such as ‘surrogate entrepreneurs’ (Franklin et al., 2001;
Lockett et al., 2003b). According to these authors, a surrogate entrepreneur
is an outsider with commercial experience, who might be attracted to work
together with the researchers to develop the venture.

Drawing on the literature, we introduce in this chapter the notion of ‘core
founding team’ and ‘extended founding team’. The core team involves the
members of the entrepreneurial team consistent with the definition intro-
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duced by Ensley et al. (1998): they played an active role in the founding of the
start-up, have a financial interest and are involved in the strategic decision-
making. The extended team consists of those persons who do not match the
three criteria, but only one of the three. For instance, the TTO officers defined
as privileged witnesses by Vanaelst et al. (2006) are actively involved in the
founding of the spin-off, but do not have a financial interest nor are they nec-
essarily involved in the strategic decision-making after start-up. Their role of
privileged witness might be fulfilled by neutral directors in the board of direc-
tors afterwards.

6.2.2 Structure of the Founding Team

The structure of teams and the impact of team structure on performance
has been extensively studied by a stream of researchers, which is called the
upper echelon perspective. Researchers in this tradition assume that top
management team characteristics such as psychological characteristics,
cognitive base, and observable characteristics such as age and functional
expertise, determine strategic choices. The environmental factors sur-
rounding the firm, upper echelon characteristics and the strategic choices
made by the top management team interact to determine organizational
performance levels (Hambrick and Mason, 1984). Translated to entrepre-
neurial teams, these findings suggest that changes in the composition, and
hence characteristics, of the team may have an impact on the strategic
choices made by the entrepreneurial team and ultimately on the venture
performance. As mentioned previously, the upper echelon theory posits
that entrepreneurial team characteristics significantly influence the new
venture performance. The team characteristics that are studied by the
upper echelon theory are reviewed in the next paragraphs.

Cognitive diversity

Cognitive diversity means the existence of multiple and different styles among
the team members of a new venture (Zahra and Wiklund, 2000). This diver-
sity arises from the founding team members’ (1) individual characteristics,
(2) varied educational backgrounds and (3) different business experiences
(Hambrick and Mason, 1984). The main underlying hypothesis put forward
by the upper echelon perspective is that cognitive diversity has a positive effect
on team performance and, therefore, on the performance of the venture.

Individual characteristics Vanaelst et al. (2005) used the framework devel-
oped by Van Muijen et al. (1999) to distinguish between four extreme types
of individual job orientation (Figure 6.1). The sum of each team member’s
individual orientation can be seen as the ‘team culture’, which is in itself
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Figure 6.1 Individual cognitive differences

a predictor of team performance. The four different extremes are based
upon two underlying dimensions: the opposite poles of flexibility versus
control form the first dimension. The second dimension represents the inter-
nal versus external focus of the team members (Van Muijen et al., 1999).
A combination of these two dimensions results in four different types of
orientation. Team members who are internal orientated but very flexible are
identified as mainly support orientated. They find concepts such as partici-
pation, cooperation, being people based, mutual trust, team spirit and
individual growth very important. Communication is often verbal and
informal. Employees are encouraged to bring ideas about their work
and feelings about each other forward. Decisions are often made through
informal contacts. Team loyalty is very much appreciated by these team
members. On the other hand, team members who are internal orientated,
but tend to focus on control, are rules orientated. They find respect for
authority, rationality of procedures and division of work important.
Communication is often written and top down. The structure is hierarchical
and power is based on formal authority. Team members who tend to focus
on control, but are external orientated are mainly goals orientated. They
find concepts as rationality, performance indicators, accomplishment,
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accountability and contingent reward very important. Team members who
are external orientated but flexible are considered to be mainly innovation
orientated. Searching for new information in the environment, creativity,
openness to change, experimentation and anticipation are much appreciated
by these team members. Control from above is neither possible nor required,
and management expects commitment and involvement of employees.

Functional and experiential heterogeneity The upper echelon perspective
assumes that functional and experiential heterogeneity introduce comple-
mentary skills into top management teams. These complementary skills
allow teams to recognize a more diverse set of opportunities and to fulfil a
diverse set of tasks in a more efficient way than they would if they did not
have this background.

Behavioural integration

Cognitive diversity, as discussed in the previous section, leads into a task-
orientated disagreement arising from differences in perspective and is sup-
posed to have a positive impact on venture performance. However, affective
conflict is individual-orientated disagreement arising from personal
disaffection and may be detrimental to the development of the venture.
Ensley and Pearce (2001) examine cognitive conflict and introduce the term
‘affective conflict’ in entrepreneurial teams. According to these authors,
both cognitive and affective conflict are very predictive in explaining
venture performance. The underlying hypothesis is that cognitive conflict is
positive as long as it does not lead to affective conflict.

Zahra and Wiklund (2000) introduce the term ‘behavioural integration’into
the entrepreneurship literature as an intermediating concept which is useful to
explain the chances that cognitive conflict results into affective conflict.
Behavioural integration is defined as the ability of the venture team to work
in unison in order to build a collective outlook among its members and benefit
from their different skills. Venture teams that are behaviourally integrated deal
in a much better way with the cognitive conflicts that emerge because of func-
tional and experiential heterogeneity and differences in the individual charac-
teristics as explained above. According to Zahra and Wiklund (forthcoming),
behaviourally integrated venture teams usually interact, share information
and discuss strategic issues. This creates a culture that rapidly integrates
different decision-making styles, transcending individual differences.

6.2.3 Founding Team Dynamics

Recent research underlined that founding teams can not be considered as a
static concept (Ucbasaran et al., 2003a; Vanaelst et al., 2006). Over the life
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of the organization the team’s composition is likely to change: some
members are added to the team while others leave the team. Boeker (1989)
posits that changes in the composition of the team are the result of chal-
lenges that teams face in the different stages of the venture’s life cycle. The
stage of development of the new venture creates different demands of the
team in terms of capabilities and competences, and often are translated in
changes to the team. But the causality goes in both ways. Team turnover of
a new venture team in its turn influences strategic direction and perform-
ance. According to Chandler et al. (2005), even in the initial stages of a
team, adding members can be disruptive. The disruptive effect of adding a
team member increases as the team and organization develops.

Chandler et al. (2005) argue that the dynamism and uncertainty of the
task environment is likely to influence teams. Spin-offs operate in unstable
and unpredictable task environments. Therefore, we expect that they will try
to address unforeseen and unforeseeable contingencies by adding members
to the team.

6.3 FINDINGS

We subsequently discuss the main findings in our research with regards to
team definition, team structure involving the cognitive heterogeneity, behav-
ioural integration and, finally, team evolution. The findings are drawn from
previous papers and also contain some new research calculation.

6.3.1 Team Definition

As discussed in the literature review, a team can be defined as a two-layer
concept. At the core of the team, the members have a financial interest in the
company and are actively involved in founding (or growing) the company and
are in power to take strategic decisions. As shown in Table 6.1, the core team
of spin-offs tends to be larger than that of their high-tech counterparts.

However, the core team is only one aspect of the total team. The enlarged
team also includes those people that have either a financial stake in the
company, or are involved in the founding or are in power to make strategic
decisions. In spin-offs these stakeholders are usually business angels who
are involved financially, one or more privileged witnesses such as members
of the TTO staff who are supportive during the founding and early growth
phase and, finally, different representatives on the board of directors.

A particularly interesting team member is the surrogate entrepreneur.
Often this surrogate entreprenceur does not belong to the core team of the
spin-off, meaning that he/she either is not involved in the founding process
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Table 6.1 Team characteristics

Team variable Spin-off High-tech start-ups

No. of founders 2.56 (1.57) 1.82(1.13)

No. of members enlarged team 3.16 (1.47) 2.60 (1.07)

No. of average years R&D 6.95 (5.80) 4.22 (5.62)
experience

No. of average years 0.61 (1.34) 3.01(5.13)
commercial experience

Functional heterogeneity 0.86 (0.22) 0.81 (0.24)

Experiential heterogeneity 0.62 (0.34) 0.41 (0.45)

Note: N = 188.

Source: Own calculations.

or has no financial stake (and risk) in the venture. This occurs especially in
spin-offs which in Chapter 3 we called the prospector type. Prospectors
usually do not have the credibility and financial attractiveness for surrogate
entrepreneurs to take a risk. Hence, instead of taking a risk and investing
in this type of company, they become hired managers that work in the start-
up for a fixed salary.

In the remainder of this chapter we consistently make a distinction
between the description of the core team and the enlarged team.

6.3.2 Structure of the Founding Team

Experiential heterogeneity

Core founding teams of spin-offs appear to be unbalanced in terms of
experience. Their experience is highly concentrated in research and devel-
opment, while sectoral experience in commercial functions such as product
management or business development is completely lacking. This might
turn out to be one of the major weaknesses for later success. Figure 6.2
shows the structural differences between the core founding teams of the 20
top growers and those of the 20 bottom growers. It is clear that those found-
ing teams in which the experience is highly technical are not the top
growers. Moreover, those core founding teams in which the commercial,
sector-relevant experience is lacking appear to be the worst-performing
teams. Heirman and Clarysse (2006) have shown that the degree of com-
mercial experience in a founding team is the single most important predic-
tor, after controlling for venture capital availability, of growth during the
first five years after start-up.
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Figure 6.2 Differences in experience between high and low growers

The lack of commercial experience in the core founding team is often
resolved by including surrogate entrepreneurs in the founding team.
However, it does not seem to be so straightforward that these artificially
created teams will actually be successful. In the literature, we find two
common ways of attracting new team members. A first decision crite-
rion for attracting new team members is the use of instrumental or eco-
nomic arguments. This means that new team formation is a rational process
driven by economic, instrumental considerations. A second way is the use
of non-instrumental or affective contacts (Forbes et al., 2006). Using non-
instrumental contacts, team formation is a process driven by interpersonal
attraction and social networks. This is what Francis and Sandberg (2000)
refer to as gemeinschaft.

It is never the case that new team members are only attracted using non-
instrumental or instrumental contacts. In other words, there is always a
combination of both. However, in most of the spin-off teams we studied,
there is some prevalence in one way or the other. When we simplify the rela-
tions into a two by two matrix, we observe four kinds of teams (Figure 6.3).

The first kind of team is called the ‘kinship team’, in the upper left corner
of the quadrant (strong non-instrumental and weak instrumental rela-
tions). In this team, newcomers are attracted as founders, mainly based
upon non-instrumental relations. This means that co-founders are
recruited within family or friendship circles. When this is the case, social
network theory predicts that those recruited will have a very similar opinion
to themselves. This means that the newcomers will not bring about a lot of
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Figure 6.3  Different team structures

cognitive diversity nor challenge the original founder about the strategy
to follow.

The second quadrant includes ‘solo entrepreneurs’ who did not want to
attract newcomers due to weak instrumental and weak non-instrumental
contacts (lower left quadrant). These solo entrepreneurs do not like to have
others in the founding team who challenge them and who are different from
them. Hence, they develop both weak non-instrumental and weak instru-
mental contacts, and stay alone.

The third quadrant is situated in the lower right part of Figure 6.3 and
consists of the ‘matched teams’. As mentioned before, matched teams imply
that an outsider such as a privileged witness attracts potential new team
members based on instrumental contacts. This witness might conclude that
the team is unbalanced and needs commercial skills to match the technical
skills of the researchers. In this case, extra team members are attracted to the
team to develop the business. Usually, these extra team members are surro-
gate entrepreneurs who themselves liaise with the TTOs in order to promote
the extra skills they can contribute to the team. These kind of matched teams
have lots of cognitive diversity, but lack affective relationships.

Finally, we distinguish ‘organic teams’ in the upper right quadrant of
Figure 6.3. These teams are formed based upon non-instrumental and
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instrumental contacts. In other words, the team members are bringing com-
plementary skills and cognitive diversity to the team, but already have some
shared history as well.

In a second step, we matched the growing and non-growing companies
on Figure 6.3. First, we came to the conclusion that not all of our growing
companies were so-called sustainable growers. Seven of the growing com-
panies were non-sustainable. This means that they were growing at a fast
rate, on average, but at a certain point in time they either went bankrupt or
had to restructure their venture. So, eventually we had three groups left: the
non-growers, the not-sustainable growers and the sustainable growers.

The results in Figure 6.4 are intriguing. First, we find that 70 per cent of
the solo entrepreneurs are non-growers. This means that most of the solo
entrepreneurs who are not able to build a team because of weak instrumen-
tal and equally weak non-instrumental relations do not grow at all. Second,
one could only identify one team that had weak instrumental but very strong
non-instrumental relations. Apparently, most of these teams are not even
able to start up and fail before founding. The one team that we could identify
that was able to start did have access to family money with which they started
their business. Third, 75 per cent of all the non-sustainable growers were

Strong
73.43% of these are
One non-grower sustained growers, 73.34%
of all sustained growers
Instrumental  Veak Strong ‘
relationship

40% are non-growers, 26%
of the non-growers are in this
category

70% of these companies here are non
growers and 50% of the non

growers are solo entrepreneurs

40% are non-sustainable

growers, 75% of all non-
sustainable growers are in
Weak this category

Non-instrumental
relationship

Figure 6.4 Teams related to growth
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started with strong instrumental but very weak non-instrumental relations.
Their growth proved to be non-sustainable because the cognitive diversity in
the team led quickly to affective conflict about the strategy to be pursued.
Affective conflict in turn was detrimental for the organization. Finally, we
found that 75 per cent of the businesses that were sustainable growers were
founded by teams that were organically grown through instrumental and
non-instrumental contacts. The non-instrumental contacts implied that there
was enough affective appreciation among the members to counterbalance the
arguments arising from the cognitive diversity in the team.

Entrepreneurial experience heterogeneity

Teams in the first phase of the spin-off process, who are still deciding
how to commercialize their knowledge, show a lack of entrepreneurial
experience. Once the decision is taken to create a spin-off, team members
with a high degree of entrepreneurial experience are attracted to the team.
After the legal establishment of the firm, no clear finding on the nature of
entrepreneurial experience was identified. Both extreme situations, of
highly experienced and complete novice teams, were found. It is perhaps
counter-intuitive that complete novice teams do not attract entrepreneuri-
ally experienced people. Fully experienced start-ups teams more often
make the choice to attract a manager, who does not necessarily have entre-
preneurial experience. However, the results remain inconclusive.

Cognitive heterogeneity

We assumed that the further along the spin-off process a firm is, the larger
would be cognitive heterogeneity of the team in terms of the perceived
necessary strategic orientation.! Our assumption was that start-up teams
would be homogeneous, but new members would introduce another per-
spective on how to do business. For instance, researchers tend to be sup-
portive and innovation orientated, often lacking goal orientation and
avoiding bureaucracy (rules orientation). We supposed, therefore, that
when teams were formed further along in the process, the newly attracted
members would bring in these different values. We did not, however, find
that the team became more heterogeneous. Instead, post-start-up teams
seem to show significantly less cognitive heterogeneity than pre-start-up
teams, in contrast to what might be expected.

Looking at the individual orientation of the new members in the team
after the legal start-up of the new venture, we observe that the newcomers
are also significantly innovation orientated and therefore reinforce the cog-
nitive homogeneity of the team. This might be related to the fact that
researchers usually prefer to recruit those people whose way of looking at a
business is very close to theirs. As they are often leading people in their own



144 Academic entrepreneurship in Europe

domains, they may find it difficult to appreciate the values of people looking
at the business in a totally different way. Another explanation for the rein-
forcement of the cognitive homogeneity of the team might be found in the
involvement of the TTO in the attraction of new members to the team.
These newcomers are often recruited from the TTO’s personal network of
people whose way of looking at a business is likely very close to his own.

When looking in detail at the strategic orientation of the additions to the
team at the different stages of the spin-off process, we expected that these
people, who were mostly business developers, would show a more pronounced
goals orientation for their strategic orientation than the other team members.
This was not supported by our cases. In most cases their goals orientation was
similar to that of the other team members. Indeed, in one case the business
developed had even less goals orientation. We find that it is visionary people
in particular who are attracted that get along well with the researchers at a
cognitive and strategic level. However, cognitive conflict is assumed to have a
positive effect on strategic decisions and performance (Amason and Sapienza,
1997; Ensley et al., 2002). The lack of cognitive conflict in spin-off teams
might explain their long incubation time and the difficulties experienced in
changing their business model to obtain sustainable growth levels.

To conclude, our cases show that people attracted to the teams had different
experience from the original team members, but they showed a comparable
strategic orientation, leading to more cognitive homogeneity in the team.

Drivers of team turnover

Our research shows that, irrespective of the specific phase considered, there
is a clear distinction between the drivers leading to team exit and entry. The
reasons why people leave the team are related to conflict. A distinction can
be made between intrapersonal and interpersonal conflict as drivers leading
to team exit. Intrapersonal conflict concerns one individual person.
Interpersonal conflict implies different persons, in our cases the different
team members. A team exit caused by the fact that the personal ambition
of a team member cannot be reconciled with the ambition of the venture
is an example of an intrapersonal conflict. Conversely, a team exit caused
by conflict over the strategy regarding how the firm should realize its ambi-
tion and the implementation of the strategy, is an example of interpersonal
conflict. Interpersonal conflict in its turn comprises cognitive and affective
conflict. Although previous research (Amason and Sapienza, 1997; Ensley
et al., 2002) found cognitive and affective conflict to be positively related to
one another, our case analysis suggests that affective conflict outweighed
cognitive conflict and led to the decision to leave the team. Moreover, our
case analysis indicated that when people left the team, negative aspects of
conflict were a common denominator. However, we do not suggest that the
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people remaining in the teams are free of any kind of conflict. Moreover,
as indicated by Eisenhardt et al. (1997), conflict can be beneficial if
effectively handled. For instance, in a particular example, beneficial conflict
in the team, expressed in several discussion rounds and disagreements as a
result of differences in perspectives, has led to a major change in the firm’s
strategy. The original product was the delivery of tools that facilitate the
research process in the pharmaceutical and biotechnology industries.
However, the entrepreneurs learned that some pharmaceutical companies
do not want to outsource their screening so they decided to also sell the tool
thereby enabling companies to design their own experimental designs.
Currently, the firm has adjusted its business plan, since it became clear that
the food industry and the chemical market also can use their tool. A
detailed analysis of conflict in entrepreneurial teams is an interesting
research path; however, it lies beyond the scope of this study.

The drivers leading to team entry have a need for resources in common.
Team entry can be the result of the attraction of additional human, tech-
nological or financial resources. The ambition to reach the next step in a
firm’s life cycle might call for a reallocation of existing resources. However,
the need to attract supplementary resources is far more common. For
instance, when technological know-how is brought into the firm through a
patent owned by the university, the technology transfer officer can become
part of the team. The attraction of specific human resources, for instance
a surrogate entrepreneur, will lead to addition to the team. Additional
financial resources might be found internally in the firm. However,
mostly they call upon external financing. This is often found by attracting
venture capital. Attracting venture capital has implications for the team,
since the venture capitalist takes a seat on the board of directors and
often appoints a new member of the management team, for instance a
CEO.

Changes in the composition of the team have an impact on the different
roles performed by the team members. When people are added to the team,
existing roles can be split up, refined and performed by more people or new
roles can be identified and filled in by the additional team member. On the
other hand, when people leave the team their role is transferred to one or
more of the remaining team members.

6.4 CONCLUSIONS AND DISCUSSION

Using novel, hand-collected data comprising all venture team members, this
chapter has built on the upper echelon perspective to analyse the effects of
team dynamics on new venture performance of academic spin-offs. In the
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literature under the upper echelon perspective the relationship between
teams and firm performance has been studied. Ensley and Pearce (2001) also
build on this upper echelon perspective to develop a theoretical framework
that links shared strategic cognition in top management teams to group
process and new venture performance. Another stream of research pos-
itioned within the literature on organizational culture has in a parallel way
analysed the underlying dimensions of what Ensley and Pearce (2001)
referred to as shared strategic cognition. Based on Quinn’s (1988) competing
values model, Van Muijen et al. (1999) identify extreme types of orientation
towards how a team should ideally work. Four different types of orientation
were identified: the support, innovation, rules and goals orientations. We use
Van Muijen et al.’s. (1999) four orientations to measure heterogeneity in the
perceived strategic orientation needed for new venture success.

We built upon these insights to perform an in-depth analysis of different
spin-off teams. This analysis has led to several new insights on ow entre-
preneurship is infused into ventures through the evolution of teams as they
take the spin-off from research to an independent venture. At the start of
the venture formation, we propose that a new team role, which we describe
as the ‘privileged witness’, is important in affecting the successful devel-
opment of the venture. This role might be specific for spin-offs, which are
coached by dedicated persons at their parent organization. In line with
previous studies, our research shows that not all researchers involved in the
original research activities, and identification of the market opportunity,
are actively involved in the spin-off today. Indeed, the members of the
team change as the spin-off evolves. Our findings lead us to propose that
some researchers who are actively involved in the first phase of the spin-
out process, where the market opportunity is identified, do not show the
entrepreneurial commitment to create the spin-off and leave the process
before the formal creation of the spin-off. That is, they make a career
choice to stay with the parent organization. The decision to stay with the
parent organization may be the result of the philosophy of the parent insti-
tute, since the combination of full academic tenure and a position in a
venture are restricted by the parent institute. Alternatively, our findings
also lead us to propose that researchers may leave the spin-off during the
phase in which the spin-off has to prove its viability, since they found it was
taking too long. Based on our cases, we are able to propose that once the
spin-off has survived this third phase, the researchers stay and take the
spin-off to maturity. In other cases, surrogate entrepreneurs are attracted
to set up the venture.

Second, we provide an important extension to previous research, which
used to view team development in a static framework, in that different
teams are considered in a certain moment in time, whereas we take into con-
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sideration the same teams at different moments in time, and by doing so we
take a dynamic perspective that covers different phases in the venture’s
development. Next to teams, success is not a static concept. We describe
success in terms of reaching well-defined entrepreneurial events in the spin-
off process. In particular, we analyse the team structure before and after
formal start-up of the venture. In line with expectations, we found that new
team members brought in different kinds of experience. Recruits with com-
mercial background are especially appreciated. However, contrary to our
expectations, these newcomers did not have a different view on doing busi-
ness from that of the initial founders of the new venture. Hence, these
findings lead us to propose that new entrants to spin-offs will reinforce
shared cognition. This is surprising since the degree of shared cognition has
been shown elsewhere in the literature to have mixed effects on perform-
ance. In other words, cognitive conflict is sometimes necessary to make
strategic decisions and increase venture performance.

This study suggests a number of areas for further research which derive
from some of its limitations. The selection of the cases included in our
study was based on the stage in which they are active in the spin-off process.
Druilhe and Garnsey (2004) identify three types of spin-offs that may
evolve through a range of business models: companies based on novel
scientific breakthroughs where resource creation and opportunity recogni-
tion are interdependent, product companies involving opportunity recog-
nition that builds on the scientist’s knowledge and connections, and
software companies. These different configurations and evolutionary paths
may have implications for the evolution of the entrepreneurial teams
involved. As we have noted, this study focused on the first category. Given
the nature of the firms in our sample, our cases represent a continuum. The
micro-electronic firms and the technological test equipment firm, which
represent the two ends of this continuum, lead us to conclude that the lead
time is determined by the technology transfer officers. They have a tendency
to speed up the spin-off trajectory for complex projects. On the other hand,
they seem to slow down the spin-off trajectory of less complex projects
since they impose the same procedures as for complex projects. Further
research might usefully perform a cross-sectoral analysis using both quali-
tative data and statistical analysis in a large sample of spin-offs. A further
potential feature of spin-off development concerns regression resulting
from the ‘reinvention’ or reorientation of the venture along the way, or the
possibility of merger of two ventures into one organization. These aspects
were not covered in this chapter but offer a further avenue for in-depth
analysis.

We have focused on spin-off development in one geographical area.
Different institutional environments, which may be more or less munificent
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in terms of both the university context and the area surrounding a particu-
lar university, may have different impacts on the availability of potential
incoming team members as well as the alternative options available for aca-
demics. For example, Clarysse et al. (2005b) identify different incubator
models that may be applied in different contexts and may be associated with
different types of spin-off. Team dynamics differ between these incubator
models. There is, therefore, a need for further research that examines the
development of teams in different institutional contexts. With the small
number of cases examined and the focus on a limited set of issues, we were
also unable to examine the relationship between financial aspects and
expertise and team size. Further case studies might be used to address this
issue. By examining a small number of cases, we have emphasized concep-
tual development rather than general empirical testing. There would
appear to be scope for more large-scale testing of the insights generated in
this chapter.

The study examined different aspects of the spin-off development
process, but the spin-offs involved were at different stages in their develop-
ment. Although we adopted an approach that addressed this issue, there is
a need for longitudinal studies that trace the development of teams over
time. However, obtaining access in such cases may present major barriers
for research.

Finally, in terms of further research, our study has focused solely on aca-
demic spin-offs. There is, therefore, a need for studies that compare directly
the development of academic spin-offs with the trajectory of similar non-
academic spin-offs. To what extent do differences in heterogeneity occur in
such cases? To what extent does the availability of different networks and
social capital affect the changing nature of heterogeneity in the team?

With respect to managerial implications, the study provides a number of
insights into optimizing the management of the spin-off process and the
spin-off ventures themselves. First, we have shown the existence of a ‘priv-
ileged’ witness. This person is involved in the start-up process of the
company and has a very important stake in the subsequent composition of
the founding team. He/she is often a substitute for the founder/entrepre-
neur and plays an important role as a sounding board for the entrepreneurs
involved in the start-up process. The presence and impact of this person in
the early stage of company development has both good and bad conse-
quences. The good thing is that he/she makes sure things happen. The bad
thing is that by definition he/she is involved in starting venture capital
backed start-ups. The privileged witness tends to look for a manager or
business developer to introduce into the start-up. However, this kind of
top-down approach usually requires some form of starting capital to enable
these individuals to be recruited. Moreover, the privileged witness also
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regulates the IP involvement of the university, which again makes a valu-
ation and external capital injection necessary. The emerging question is
whether bottom-up stimulation of entrepreneurship associated with orga-
nizational and cultural changes may be a more appropriate alternative way
of creating spin-offs.

We also observe that in the early stages of spin-off formation, the com-
position of the founding team tends to undergo drastic changes.
Surprisingly, while it might be expected that the changes will embody team
diversity, they do not. In terms of ‘attitude’ in particular, the team new-
comers tend to be similar to the surrogate entrepreneurs—practitioners that
are already in place. This recruitment of similar personalities might be
inspired by the consensus-building that takes place between the surrogate
entrepreneur who usually has some power over the technology which he/she
developed and the privileged witness who wants to bring the technology
onto the market. The privileged witness has to legitimize his/her own pos-
ition and can seldom realistically propose somebody who the entrepreneur
does not like. The entreprencur, however, does not evaluate the proposed
person based upon purely economic arguments, but also takes more inter-
personal aspects into account, such as their ability to get along with the
person, or that person’s personality. The latter seem to weigh more heavily
than the economic arguments.

NOTE

1. We examined the strategic orientation of individual team members versus the teams’
strategic orientation but no clear differences emerged; the results are therefore not
reported here.



7. Financial constraints and access to
finance!

7.1 INTRODUCTION

A key constraint for spin-offs is finding access to finance. Our survey of
TTOs in the UK identifies access to finance as the major constraint facing
university spin-offs (USOs) (Table 7.1). The existence of a financing gap for
new and small ventures has long been recognized in policy initiatives to help
fill that gap both at the European level (European Commission, 2000a) and
in individual countries (Bank of England, 2003). The pecking-order
hypothesis assumes that internal funding is preferred over external sources
and where these are insufficient then debt is preferred over equity (Roberts,
1991; Watson and Wilson, 2002). Debt is preferred over equity in order to
avoid ownership dilution. In line with the pecking-order hypothesis, we
would expect that university spin-offs, which are innovative start-ups facing
severe financing constraints (Westhead and Storey, 1997), look for different
forms of internal financing complemented with debt financing before they
seek venture capital. Alternatively, we would expect that policy-makers first
make internal and debt financing easier to obtain before they introduce
mechanisms to encourage venture capital as a way to stimulate spin-offs.
Issues surrounding both demand and supply side aspects of the search
for finance for USOs may create market failure problems that could be
more significant than for other ventures. On the demand side, shortfalls in
human capital in terms of the knowledge and understanding required to
develop the case for investment in a way that is persuasive and meaningful
to external funds providers might be particularly problematical. The very
early stage nature of these developments would also make the case more
difficult to construct even if the requisite expertise were available within the
university. Academic and university staff responsible for the preparation of
such cases may find it difficult to predict the amount of funding required.
They may have unrealistic or impractical expectations in terms of the dis-
tribution of equity between participants and a poor understanding of
investment readiness from a funder’s perspective. Understanding and
developing the business model of the spin-off, that is, the way in which
the resources are to be deployed to capture value, may be important in
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Table 7.1 TTOs’ views on factors impeding the creation of university
spin-off companies

Rank  Impediments Mean value
1 Ability to obtain finance from venture capital firms 24
Availability of proof-of-concept funding for developing 2.5
prototypes of the technology
3 The number of staff to manage the IP identification, 2.5
assessment and exploitation process
4 Availability of proof-of-concept funding for conducting 2.6
market research/analysis
5 Availability of proof-of-concept funding for conducting 2.6
IPR due diligence
6 Incentives and rewards to attract commercial 2.8
management to spin-offs
7 Availability of proof-of-concept funding for business 2.8
plan development
8 Availability of resources to maintain patent applications 29
9 Ability to obtain finance from industrial partners 29
10 Ability to obtain finance from business angels 3.0

Note: Institutions were asked to indicate the factors impeding or promoting the creation
and development of spinout companies during financial year 2002 on a scale from 1 to 5
where 1 = Strongly Impeded; 2 = Impeded; 3 = No Effect; 4 = Promoted; and 5 = Strongly
Promoted.

Source:  Authors’ survey of TTOs.

positioning ventures to attract outside funding. This suggests a need to
undertake activities to establish the appropriate market positioning of the
spin-off. The institutional context may also influence demand side factors
as universities’ objectives and support processes may affect the kind of
spin-offs emanating from universities that may be attractive to venture cap-
italists as well as the resources and incentives made available to develop
spin-offs (see Chapter 4).

On the supply side, information asymmetries relating to the proposed
venture may raise issues for funds providers. Shortcomings in the manage-
ment team and the early stage and unpredictable nature of the technologies
emerging in USOs may be especially problematical. The academic scientist
may not be the most appropriate CEO and there may be problems in
finding suitable alternatives (Franklin et al., 2001). Risk assessment may be
more difficult due to high levels of uncertainty surrounding the technology
and its marketability. The IP may be owned by the university rather than
the academic inventor. The nature of individual universities’ objectives,
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strategies and support for commercialization may affect the ability of exter-
nal funders to negotiate an appropriate deal that would enable them to
achieve their target rates of return (Chapter 4).

This chapter examines these issues. Section 7.2 provides evidence on the
importance of different sources of finance for USOs and the extent to
which they are used. Section 7.3 examines each funding source in turn in
the context of USOs. The final section provides some conclusions.

7.2 ACCESS TO FINANCE

The most important sources of funding for USOs are seen to be government
grants, university challenge funds, venture capital and joint ventures between
the university and an outside firm (Table 7.2). Those universities most
active in spinning off ventures are significantly more likely to recognize the

Table 7.2 TTOs’ views on importance of sources of finance for spin-off

companies
Source of finance Combined Top Non-top
mean performers  performers

mean mean

Venture capital 2.8%* 2.2 3.1
2.7)** (1.8) 3.2)

Government grant (e.g. 2.2 2.2 2.1
SMART awards) (3.0) (3.2) 2.9)

University’s own funds 3.2 3.2 33
(3.3) (3.3) (3.3)

Joint ventures between the university 2.8 3.2 2.6
and an outside firm 3.3) 3.1 (3.4)

University Challenge Fund money 2.8%* 1.8 3.3
(3.5)** 2.1 4.2)

Business angels 3.0 29 3.0
(3.5) (3.1) 3.7

Licensing deals 3.0 3.2 2.9
(3.8) (3.7 3.9

Founder’s own savings or capital 3.9%%* 4.6 3.5
4.1) 4.2) 4.0)

Bank debt 4.1 4.5 39
4.4 4.4) 4.3)

Note: Significance levels: ** p<<0.01; *** p<<0.001.

Source:  Authors’ survey of TTOs.
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importance of access to venture capital (VC). Indeed, for these universities,
after university challenge fund (UCF) finance, venture capital is seen as the
second most important source of finance ahead of business angels and
industrial partners.

Evidence from the UK on the actual sources of equity finance for invest-
ments in new and established spin-offs is presented in Table 7.3. In terms of
new companies attracting equity finance, notwithstanding the fact that
UCFs may not be accessible to all institutions, this is the most popular
source of finance. In total 50 investments were made in spin-offs across the
113 universities providing data. The second most popular source of finance
was VC with 20, followed by industrial partner (14) and business angel (12)
investments made respectively. In terms of existing spin-offs, that is com-
panies established prior to financial year 2002, VC finance was the most
popular source of funds with 42 investments made, followed by UCF (32),
business angel (21) and industrial partner (5).

Using the same questionnaire in continental European universities, we
find consistent evidence with our UK results. In continental European uni-
versities UCF equivalent finance is mainly a substitute for internal funds of
universities or public research institutes. In those countries where no UCF
type of programme exists, such as Germany, the pre-seed capital is invested
by the university itself.

These findings are not in line with the pecking-order theory, which seems
to suggest that the founders’ own savings would be the most important
source, followed by debt financing. In fact, technology transfer offices
(TTOs) view these two sources as not important at all, albeit the top uni-
versities find the investment of personal funds to be significantly less
important than those universities without a track record in spinning off
companies. In those universities, it seems that challenge fund instruments
are substituting for the lack of internal funding.

Table 7.3 Sources of external finance for new and existing spin-offs,

financial year 2002
Source of investment New spin-offs Existing spin-offs
Venture capital firms 20 42
Business angels 12 21
Industrial partners 14 5
University Challenge Funds 50 32
Other external providers 31 24
University 33 37

Source:  Authors’ survey.
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University spin-offs that attract external equity investments tend to
be skewed across a small number of universities. In particular, for new spin-
offs only, 16 universities had companies that attracted VC investment, 11
business angel investments and 12 industrial partner investment.
Investment in existing spin-offs is also skewed, with only 17 universities
attracting UCF finance investments, 25 attracting VC investments, 12
accessing business angel investments and 3 finding industrial partner
investments for these ventures.

The following sections seek to shed light on the reasons for this level of
activity.

7.3 DIFFERENT FUNDING SOURCES
7.3.1 Internal Funding

Internal financing is generated by the founding entrepreneurs themselves or
by the university’s own funds, which may include mixed private and public
funds. Smilor et al. (1990) reported that over 70 per cent of the spin-offs
from the University of Austin were financed by internal funds. However, in
Europe many university researchers may not possess enough financial
sources to cover the start-up cost of such a venture. Universities may
provide small amounts of funding to cover the costs of IP protection and
very early stage developments, but their finances would not normally
accommodate large investments in commercialization. In the financial year
2002, 33 universities in the UK funded the development of USOs in this
way (Wright et al., 2003).

Some universities channel funds from public sources to USOs, while
others are beginning to establish their own venture capital funds. The extent
and nature of these funds typically relate to the incubation model adopted
by the university. For example, Twente University, which traditionally has
a Low Selective approach (see Chapter 4), use funds from the European
Social Fund to grant loans of up to 15000 euros. Crealys received 1.5
million euros from the government, 200 000 euros per annum from the City
of Lyon, 1 million euros from the Rhone-Alpes region and 500000 euros
from the associated universities. Universities adopting a Supportive model
are likely to use public/private partnership funds organized as a VC
fund but investing in earlier stages and lower amounts than a traditional
VC. The funds provided are generally in the range of 250000-350000
euros. The 12.5 million euros Gemma Frisius Fond was created in 1997 as
a joint venture between the Katholieke Universiteit Leuven (20 per cent),
KBC Investment (40 per cent) and Fortis Private Equity (40 per cent).
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Universities adopting an Incubator model, which requires considerably
larger funds, may be more likely to make use of significant government
funding (for example, the IMEC in Belgium) or private sector funds from
wealthy individuals or private VC firms.

7.3.2 Debt Finance

The majority of smaller businesses tend to rely on bank debt as their major
source of external funds (Keasey and Watson, 1992; Scherr et al., 1993).
Information asymmetries between the bank and the entrepreneurs may
have negative consequences for the provision of bank finance and result in
credit rationing. However, some bank lending decisions reflect evaluations
of human capital rather than implicit information-based credit rationing
and collateral provision can be used to ameliorate the negative impact of
information asymmetries (Cressy, 1996).

Universities may be relatively well placed to provide collateral for debt
finance but this poses problems where it involves the use of public funds.
An alternative is the use of the university’s reputation or network as a
quality guarantee, as well as visible indicators of technology quality such
as patents and the founding team’s track record. Generally though, apart
from overdraft facilities, the cash flow profile of USOs and the lack of col-
lateral mean that bank finance is problematical. Supporting our direct
findings, there is evidence from elsewhere of the limited role played by bank
finance for spin-offs in both UK and US studies (Roberts, 1991; Moore,
1994; EC, 2000a; 2000b).

7.3.3 Government Financing Schemes

As discussed in Chapter 2, UCFs have been introduced to help improve the
entrepreneurial culture of universities. University challenge funds can
provide the means for universities and investors to engage with each other to
develop mutually beneficial relationships. These funds provide incentives for
universities to learn how to develop the right commercial capabilities. They
also provide incentives for investors to increase their exposure to USOs and
hence to learn to engage with universities. University challenge funds should
continue to focus solely on achieving proof of concept for technologies.
However, there is a need to enhance the ability of USOs to achieve proof of
concept and reach a point of investor readiness that is sufficient to access
funding from early stage investors. This could be achieved by raising the limit
at which UCF funds can be used to capitalize USOs, enabling them to bring
in co-investors. Greater dissemination of the activities of UCFs could alert
venture capital investors to new opportunities, reducing their search costs.



156 Academic entrepreneurship in Europe

This could facilitate involvement in the market by more venture capital
investors but may also need to involve the development of close relationships
between universities and venture capitalists for deals to be consummated.
Mechanisms might also be developed to enable UCFs to decrease the
complexity involved in negotiating terms with several existing stakeholders
when USOs reach the stage where they require larger amounts of venture
capital funding.

7.3.4 Industrial Partners

Corporations may invest directly or indirectly as finance providers to new
ventures. Indirect investment involves investing in venture capital funds
which then make the investment in new ventures, some of which may be
USOs (McNally, 1997). Indirect corporate investment in venture capital is
relatively uncommon. Corporate investors generally account for around
5-10 per cent of finance raised by VC funds (EVCA, 2004). Corporate
venture capital activity has been variable over time but there has been a
move to more direct investment in the search for early access to new prod-
ucts and exposure to new technologies (McNally, 1997).

Spin-offs involving joint ventures between universities and corporations
may in some circumstances be better placed to overcome the critical junc-
tures faced by developing ventures, discussed in Chapter 5. Spin-offs
involving joint ventures with corporations derived resource benefits from
the prior knowledge of their industries and the superior market intelli-
gence held by the corporate partner. As such they may be better positioned
to develop opportunities from scientific discoveries, which better serve
unmet customer needs. In these cases, the corporate partner and the
university may be better able to cooperate in assembling a well-balanced
team with the necessary background successfully to exploit commercially
the technology, for example, by seconding staff. The corporate partner
may be able to use its reputation to attract experts in product development
and manufacturing to work for the new venture. Corporate partners can
provide greater access in-house to critical resources such as marketing,
technology, raw materials, equipment, facilities, financial assets, manager-
ial expertise, and organizational routines and control systems. The
credibility acquired from both the university and the corporation may
enable these ventures more readily to acquire further resources. The trans-
fer of knowledge from the parent corporation may also produce more
rapid professionalization and capability-building that enables them to
enter and compete in new markets. The stock of social capital developed
by corporate partners from their long-term involvement in a sector can
help expedite the development process.
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Corporate partners, however, may have agendas that are incompatible
with those of the entrepreneur, may have shorter-term horizons that are
incompatible with the development of the technology, may have consider-
ably greater bargaining power over the distribution of gains at later stages
in the process and may also place pressure on a university to cede IP to them
on disadvantageous terms. Contractual devices may be used to control for
opportunistic behaviour by the corporate partner, such as narrowly defined
domains of exploitation of the IP, clawbacks on licences in the event of
failure of the venture, and agreement on the sale of equity stakes to other
investors.

7.3.5 Business Angels

Business angels are wealthy private individuals, typically with entrepre-
neurial or business backgrounds, who provide modest amounts of equity
finance to businesses in which they have no family connection. Business
angel financing is long established for early stage businesses across Europe.
Evidence indicates that investment by business angels is concentrated at
the start-up and early development stages of financing, and less at the seed
or later stage. Business angel and venture capital financing may be com-
plementary. Business angels may provide finance at an earlier stage than
venture capital firms or may invest alongside venture capital firms at early
stages.

In contrast to venture capital firms, business angels tend to place more
emphasis on agency risk than market risk. Business angels may be more
experienced in the markets in which they invest but, as they generally screen
fewer deals, they thus have more limited information. For business angels
it becomes important to find the ‘right’ entrepreneur that they can trust and
work with as they tend to make less use of the costly contracting devices
adopted by venture capital firms to deal with agency risk (Fiet, 1995).

Business angels may be motivated by non-economic as much as eco-
nomic factors but typically have a desire to make a value-added contribu-
tion. There are marked international differences between the involvement
of informal investors in their investee companies, with investors in the UK
seemingly devoting little attention whereas in Sweden involvement is high
(Landstrom, 1993). Contrary to views that informal investors are less
constrained by the need to earn returns in a specified period, their exit hori-
zons are usually around five years. There is also evidence (Ehrlich et.al.,
1994) of significant differences between formal and informal venture capi-
talists in respect of investee monitoring, with the former providing more
difficult targets, and greater feedback and involvement in monitoring, espe-
cially when the firm is experiencing problems. These differences may arise
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because private investors neither have the time, expertise nor flexibility to
engage in close monitoring, so that formal venture capitalists may be more
appropriate for entrepreneurs with high technical but low managerial skills,
and vice versa for private investors.

Informal venture capital markets tend to be inefficient in terms of the
communications channels between investors and entreprencurs. Research
emphasizes that the more shrewd investors identify the most attractive
deals through personal networks. Unlike venture capital firms, business
angels typically do not have a high profile and in some contexts, where open
displays of wealth are frowned upon, may even prefer to remain discrete in
their activities. Various networks have been established and have enjoyed
some success in making the market more efficient by bringing together
investors and entrepreneurs either through newsletters or fora. However,
there is a lingering concern that the proposals that are made public in
these arenas may be those that are less attractive since they may have failed
to obtain finance from other sources or through personal networks with
business angels.

This discussion emphasizes the importance for universities of develop-
ing networks with potential angel investors who may also be able to offer
commercial managerial input, even acting as surrogate entrepreneurs
(Franklin et al., 2001). While there may be a need for universities to develop
links with business angels who may have backgrounds in the technology
area (Mason and Harrison, 2004), a central problem lies in finding such
partners. It is debatable whether the highly successful entrepreneurs neces-
sary as partners to stimulate high-growth ventures are to be found among
the members of local business angel networks. University TTOs might
envisage building up a European-level network of business angels in those
technologies in which the university is strong. Alternatively, the European
Association of Business Angel Networks could play a more active role in
this for those universities that do not have the critical mass to build up such
a network.

7.3.6 Venture Capital

Venture capital investing

In marked contrast to the US, the European venture capital industry has
developed since the early 1980s as a ‘hybrid’ embracing both early stage
investment (‘classic venture capital’) and later stage financing of established
enterprises via management buyouts (‘private equity’). The collective expe-
rience of private equity providers in the UK and continental Europe stands
in marked contrast to that in the US. Compared with their US counterparts,
venture capital firms in Europe have traditionally been criticized for being
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reluctant to invest in early stage high-tech investment (Murray and Lott,
1995) although there are some indications that attitudes are changing
(Lockett et al., 2002a). Early stage technology investments accounted for
around a quarter of all BVCA investments during the period 2000-2003
(BVCA, 2004). The value of early stage VC investments in technology was
5.5 per cent of the total VC investment in the UK in 2003. A similar picture
is evident at the European level. Early stage investments accounted for 34.7
per cent of the total volume and around 7 per cent of total investment value
in 2003 (EVCA, 2004).

Venture capital firms make investments in private ventures where the
investor trades-off short-term illiquidity in the shares held for the prospects
of a greater future return. Venture capitalists seek a return on their specific
and distinctive skills in identifying, investing in and monitoring new
ventures where asymmetric information problems between the financier and
the entrepreneur are significant. Under these circumstances it may be
difficult for VCs to obtain reliable information on which to base an invest-
ment decision.

Information asymmetry problems may be particularly intractable in the
case of complex high-tech/biotechnology ventures than for more straight-
forward ventures using existing technology, which raise issues concerning the
specialist skills of both the entrepreneur and the venture capitalist. The
processes adopted by venture capital firms in screening potential investments
have been widely researched (Wright et al., 2003). For other than the most
confident and/or informed investors, the chaos and opacity of a new tech-
nology market may create a very high barrier to investment (Von Burg and
Kenney, 2000). Venture capitalists have to make trade-offs between various
criteria in their screening of investments. Venture capitalists appear to prefer
to select an opportunity that offers a good management team and reasonable
financial and product market characteristics, even if the opportunity does
not meet the overall fund and deal requirements (Muzyka et al., 1995). Early
stage venture capital investors emphasize a range of product-strength and
market-growth characteristics, particularly as early stage transactions are
technology based with little available data on market acceptance.

Venture capital firms will put in place both contractual and relational
monitoring and advisory devices to help ensure that the venture achieves
target rates of return. These devices may include the staging of financial
commitments over several rounds of investment according to whether
initial development milestones have been met, covenants in the firm’s arti-
cles of association that limit the entrepreneur’s actions without the venture
capital firm’s permission, requirements to provide detailed and regular
reporting of financial and operational progress, and board representation
by the venture capital firm.
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For both screening and monitoring of technology investments there is,
thus, a need for venture capital firms to possess both appropriate human
capital and network assets to enable them to undertake these functions
effectively. These assets are expensive to acquire and to maintain.
Accordingly, there exists a transaction size below which the cost of pro-
cessing and subsequent governance is incommensurate with the value and
potential returns from an investment. The costs of undertaking detailed
scrutiny may discourage participation in smaller investments and create
what has long been referred to as an ‘equity gap’ where formal venture
capital is not available to projects below around £500 000.

Venture capital firms will set target rates of return for different types of
investment. These returns are generally realized when the investment exits
through stock market flotation (initial public offering — IPO) or sale to a
strategic partner (trade sale). In some cases, exits may be achieved through
sale to another venture capital or private equity firm or a buy-back by man-
agement. These realizations may be full or partial, the latter involving some
retention of an equity stake by the original investor. Given that venture
capital investments are risky, a significant proportion may fail, with the
investment being written off.

Returns to VCs are typically measured in terms of internal rates of
return. Alternatively, returns may be measured in terms of multiples of
initial investments. Early stage technology-based investments, which typi-
cally carry the greatest risk, are likely to have the highest target rate of
return. Lockett et al. (2002) report target internal rates of return (IRRs) for
early stage technology investments of up to 80 per cent compared with up
to 50 per cent for early stage non-technology investments. Notwithstanding
the skills of the venture capital firm in selecting and monitoring investees,
problems of asymmetric information and uncertainty in the market envir-
onment mean that not all venture capital backed ventures will succeed.
Hence, while these target IRRs on individual deals may seem high, this is
less the case in the context of a portfolio where only 10-20 per cent of
investments will succeed, perhaps 20-30 per cent may fail outright and the
remainder will be either ‘living dead’ with little prospect of growth or
modest performers (Ruhnka et al., 1992).

Against these expectations, and in the light of the difficulties in iden-
tifying successful ventures at the investment stage, it is perhaps not too
surprising that the returns on early stage technology venture capital port-
folios are relatively low. Mean internal rates of return on technology invest-
ments fell 12.8 per cent at the height of the dotcom boom in 2000 to 7.4
per cent in 2003. Over the same period, mean internal rates of return
for non-technology investments fell from 17.3 per cent to 14.5 per cent
(PWC/BVCA, 2004). Across Europe, the median IRR for all venture capital
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investments (excluding buyouts) for funds formed over the period
1980-2003 at the end of 2003 was 0.0 per cent and the top quartile IRR was
7.4 per cent, while the corresponding figures for all later stage private equity
funds were 0.0 per cent and 10.9 per cent, respectively (EVCA/Thompson
Venture Economics, 2004).

The main forms of exit are trade sales, followed at some distance by
IPOs. Data in the UK indicate that relatively few spin-offs have exited
(Wright et al., 2003). Based on returns from the full UK higher education
sector, 20 full exits were recorded in 2002; these involved one IPO, five sales
to strategic partners and 14 liquidations. The total value realized was £6.8
million, with by far the largest share coming from sales to strategic
partners. In addition, five partial sales were identified, which included one
partial exit through IPO, two trade sales and two management buy-backs.
However, reflecting the development of the sector and also improving
stock market conditions, a reported ten spin-offs were floated in
2004. Eight of these floated on the London Alternative Investment
Market (AIM); OHM (Southampton); Vectura (Bath); VasTox (Oxford);
Synairgen (Southampton); Ceres Power (Imperial College); IDMos
(Dundee/St Andrews); MicroEmissive Displays (Edinburgh/Napier) and
Andor Technology (Belfast). At the end of 2005, it was reported that in the
previous two years, 20 spin-offs from UK universities had floated with a
combined IPO value of over £1 billion.

Examples of exits through stock market flotation include Proximagen
Neuroscience which in March 2005 obtained a listing on the London
Alternative Investment Market (AIM). The company was formed in 2003
as a spin-off from King’s College London to discover and develop new
treatments for neurodegenerative diseases. Kings College received a
reported £1 million from its share in the company. The commercial devel-
opment of the business was facilitated by seed investment from IP2IPO
Limited who specialize in commercializing university technology.
Proximagen’s capitalization on listing was £29.7 million, with the flotation
raising £13.5 million for the company. In October 2004, the University of
Southampton spin-off Synairgen also obtained a listing on AIM with a
valuation of £28.2 million, with new capital of £10.5 million being raised.
The university sold 10 per cent of its shareholding and retains 16.6 per cent
of the shares of the company. IP2IPO also funded the company. Synairgen
was founded in 2003 and is a drug discovery company focusing on identi-
fying and out-licensing pharmaceutical products, which address the under-
lying causes of asthma and chronic obstructive pulmonary disease
(COPD). Earlier in the year, the university also floated the spin-off
company, OHM. Although these two companies floated very quickly after
formation, there can be a long time lag. For example, Wolfson Electronics,
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a spin-off from Edinburgh University obtained a stock market flotation in
2003, 19 years after formation.

Preliminary pilot evidence suggests that the survival rates among uni-
versity spin-offs in the UK may be better than the average for new tech-
nology companies (Minshall and Wicksteed, 2005). The failure rate from
ten universities studied was less than 10 per cent, compared with the
average of 60-70 per cent. However, these figures need to be treated with
some caution given the small sample.

Table 7.4 shows the valuation of portfolio of spin-offs created by the
Inter-University Institute for Microelectronics (IMEC) in Belgium, which
were primarily venture capital backed from proprietary and external
sources. As described in Chapter 1, this institute employs over 1000
researchers in a focused domain, namely, micro-electronics. Because the
IMEC has professionalized its technology transfer activities, we have split
up the portfolio in three subsequent periods (Moray and Clarysse, 2005):
1984-94 characterizes period 1. In this period, spin-offs were not really sup-
ported. During period 2, 1995-98, the IMEC developed a supportive envir-
onment for spin-offs. It actively assisted their business plan development,
helped form the teams and had close relations with a professional VC fund.
From 1999 onwards the research institute had become involved in straight
incubation activities. From that moment on, ventures were nurtured and
pre-financed by the institute itself.

As of 2003, the institute had spun off 18 companies. Five of these had
experienced a trade sale, on average nine years after the initial spin-off of the
company. It is important to note that the trade sale happened only nine years

Table 7.4 IMEC: an example of valuation of a portfolio of spin-offs

2003 1998 1994
Number of spin-offs (in portfolio) 18 12 7
Total capital invested in the spin- 123656 32373 7035
offs in portfolio (in thousand euros)
Number of trade sales 5 1 -
Bankruptcy 3 - -
Total fair market value of the 215808 78674 10937

portfolio (in thousand euros)*

Average percentage shares of IMEC 18% (13%) 24% (16%)  25% (12%)
(first round of funding, in the
portfolio)

Note: * Fair market value is calculated as the capital at start-up minus the depreciations in
capital and bankruptcies according to the EVCA accounting rules plus the value added
realized on trade sales.
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after the initial founding of this company. Only three of the companies had
resulted in a bankruptcy. The research institute had an average of 18 per cent
shares in the start-up capital of the companies founded in the period
1999-2003. This share is lower than the percentage of shares in the compa-
nies founded in the initial period. However, the average capital at start-up of
the spin-offs had increased significantly from 500 000 euros on average in the
first period, to 3.2 million euros in the third period. The portfolio of spin-offs
around this institute represented a fair market value of 215 million euros in
2003, which is about twice the investment they represent in the same period.
The case clearly shows that a focused spin-off policy can be profitable.

Lockett et al. (2002) found that venture capitalists believed that high-tech
proposals generally display greater shortcomings than non-technology
projects regarding management quality, intellectual property protection
and potential market size. The emergence of new ventures from universi-
ties that have not traditionally been commercial environments may intro-
duce differences in the approaches adopted by venture capital firms to
screen these ventures. Similarly, there has been growing recognition of the
notion that ventures need to be investor-ready, that is, in a pre-prepared
state that enable venture capital firms to evaluate them more easily. As such,
new ventures from universities, where the skills to prepare for venture
capital investment are lacking, may face problems in attracting investment.
The following sections examine these issues.

Proposals and investments

Venture capitalist interest in USOs is quite skewed even among those VCs
that invest in high-tech ventures. According to data provided by VC firm
respondents, they received investment proposals from six different univer-
sities on average. The same respondents reported spending time actively
engaged in developing business plans with an average of 3.8 different
universities. Of the 27 responding VC firms, during calendar year 2002,
only eight made spin-off investments with at least four different universi-
ties. Only three VC investors funded more than one spin-off from the same
university.

In our face-to-face interviews with the 65 VC firms, located in six
different European countries noted above, 41 explicitly mentioned their
willingness to invest in spin-offs, while only 15 do not consider such an
investment and eight were undecided.

Investors preferred to invest in both spin-offs and high-tech companies
at their start-up stage where there is a lower level of risk than at the seed
stage at which proof-of-concept work occurs. At all stages of investment,
more VC firms were willing to invest in high-tech companies than in
spin-offs. This is in line with the pecking-order theory.
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Table 7.5  Venture capitalists investment proposals and investments

Seed stage Start-up stage Late stage
High-tech USO  High-tech USO High-tech USO

Panel A: proposals

Total number of 815 369 4599 135 201 69
proposals
Percentage of 13.1% 6.0% 74.3% 2.2% 3.2% 1.1%

total number
of proposals

Panel B: investments

Total number of 15 24 41 18 4 1
investments
Percentage of 14.6% 23.3% 39.8% 17.5% 3.9% 0.9%

total number
of investments

Panel C: investments to proposals

Ratio of 0.018 0.065 0.001 0.13 0.02 0.014
investments
to investment
proposals

Source:  Authors’ survey of venture capital firms.

Proposals for start-up stage high-tech investments accounted for almost
three quarters (74.3 per cent) of all investment proposals received (Table 7.5,
panel A). Across all stages, 90.2 per cent of investment proposals received
were for high-tech ventures and only 9.2 per cent were for spin-offs, sug-
gesting that VC firms have comparatively little exposure to or experience of
this type of investment.

The 27 respondents made a total of 60 investments in high-tech com-
panies and 43 investments in spin-offs in calendar year 2002 (Table 7.5,
panel B). Start-up stage high-tech investments accounted for almost 40 per
cent of all investments by number. This category of investment also
received the greatest number of investment proposals.

The figures, however, reveal that a higher proportion of seed stage invest-
ment proposals may be attractive to spin-off investors than start-up stage
investment proposals. We find that the ratio of investments to proposals is
highest in respect of seed stage spin-off ventures (Table 7.5, panel C). For
spin-offs, the ratios of investments made to proposal ratios are higher at
both seed and start-up stages. Interestingly, these figures indicate that at
both these stages, spin-off investment proposals stand a reasonable chance
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of leading to investment alongside similar investment proposals. These
ratios also show that investment proposals for spin-offs stand a better
chance of receiving funding at the start-up stage than at the seed stage from
VC firms. The relatively high acceptance rate for spin-off proposals com-
pared with high-tech proposals may be indicative of screening and prepa-
ration being undertaken by technology transfer offices.

Venture capital firms have invested significantly smaller average amounts
in spin-off investments at each stage. However, it is evident that the average
amounts invested in USOs are smaller than for other high-tech investments.
Our UK evidence indicates that the mean early seed stage investment in a
USO is £0.28 million whereas the average for a non-USO high-tech venture
at this stage is £0.86 million. The comparable figures for early start-up stage
investments are £0.44 million and £0.60 million, respectively. Spin-offs may
be seeking lower amounts than non-spin-off high-tech companies but if
these results are an indication that spin-offs are raising too little finance at
this early stage, they may be under-capitalized, which may have adverse
implications for their ability to grow.

Screening of proposals

Spin-offs compete for venture capital with other private sector projects.
Differences in screening processes leading to proposal rejection between
those VCs who are interested in spin-offs and those who are not highlights
the issues that TTOs and spin-offs may need to address if they are to
persuade venture capitalists to invest in their ventures. The significant
differences between VC firms who are willing to invest in spin-offs and
those who are not in terms of the criteria they use to reject an investment
proposal are ranked in order of importance in Table 7.6.

Non-spin-off investors place greater emphasis on the size of the poten-
tial market when considering investment proposals. The difficulty many
universities have in commercializing disruptive technologies emerging
from basic research is that of identifying markets in which to apply the
technology and estimating the level of demand. This result is confirmed in
the findings from the 65 VC firms spread over different European
regions. Non-spin-off investors are significantly more concerned about
market size, which can provide them with a significant exit opportunity.
Spin-off investors, on the contrary, seem to go more for economic viability
of the venture and find the estimated time to breakeven a major point of
importance.

Joint ownership of IPR with a university is significantly more important
to non-spin-off investors. Investors feel uncomfortable about investing in
spin-offs when IP is licensed as opposed to being assigned in return for an
equity share in the company. Universities often prefer to retain control over
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Table 7.6 Venture capitalists’ views on factors leading to rejection of
investment proposals: main significant differences between
spin-off investors and non-spin-off investors

Factors of significant differences Combined Non-spin- Spin-off

between spin-off investors and score off investors

non-spin-off investors investors

Size of potential market for applications 4. 2%** 4.6 39
of the technology

Stage of development of the product/service 4.1%* 4.7 3.6

Availability of a prototype/test data to 3.5%* 4.6 2.8
demonstrate proof of concept

Difficulty in identifying key decision-makers 3.4# 4.1 3.0

Lack of formalized university technology 3.3% 3.9 2.8
transfer procedures

Requirement for service development 3.0 3.7 24

to support customers who will use
the product/service

Concerns over co-investing with public 2.9% 3.7 2.4
sector funds

Concerns over co-investing with 2.8% 34 2.3
universities

Joint ownership of the IPR with 2.6%* 4.0 1.9
universities

Note: Respondents scored each factor as: 1 = Unimportant; 2= Not Very Important;
3 = Quite Important; 4 = Important; and 5= Very Important. A Mann-Whitney test was
performed to analyse the differences between spin-off and non-spin-off investors:

# = 10% significance level; *5% significance level; **1% significance level;

**%* (.1 significance level.

Source:  Authors’ survey of venture capital firms.

IP to spin-offs as they wish to retain some control over IPRs as well as
expecting an equity stake in lieu of royalty payments. In this way, non-spin-
off investors may perceive universities as wishing to retain ownership and
control without sharing the risk involved.

Non-spin-off investors place more emphasis upon the need to see a pro-
totype, in order to assess the viability of the technology concerned. This
finding is also in line with our European sample of 65 VC firms. Spin-off
investors in this sample departed from the idea that a good contact with
the entrepreneur and a protected technology are good starting points for
an investment. Both the development of the technology into a product and
the development of a viable management team is, in their view, something
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Table 7.7  Venture capitalists’ attitudes and perception of risks associated
with investment in USOs

Rank Compared to high-tech companies, USOs Mean
are more likely to:

1 require building a management team 4.4
2 require a longer investment time horizon 43
3 require close monitoring 4.2
4 require several rounds of funding 4.2
5 have higher variability of return 3.6
6 fail 3.6
7 involve protracted pre-deal negotiations 3.5
8 be small niche market companies 33
9 pose valuation difficulties 3.2

10 have financial structuring problems 3.1

Note: Respondents ranked each factor as: 1 = Strongly disagree; 2 = Disagree; 3 = Neither
agree or disagree; 4 = Agree; and 5 = Strongly Agree.

Source:  Authors’ survey of venture capital firms.

that could be accomplished afterwards. In contrast, non-spin-off investors
put much more emphasis on a working prototype and a professional
management team being in place before the investment is made.

Difficulties in identifying key decision-makers in universities and a
lack of formalized university technology transfer procedures are also
a significant source of discouragement for non-spin-off investors.
Negotiation procedures with universities and the possibility of their future
participation as co-investors are also problematic issues.

A second dimension of screening that TTOs and spin-offs need to
address relates to VC investors’ perceptions of risk and reward when con-
sidering investments in spin-offs as compared to other high-tech compa-
nies. The most important issue where potential investors considered there
were greater risks in spin-offs involved having to build management teams
(see Table 7.7).

The length of time taken to realize substantial returns, and the prospect
of multiple funding rounds before an exit can be achieved, make invest-
ment in spin-offs less attractive. Problems of early and efficient exit are a
reflection of the early stage of development of most university technolo-
gies and the lengthy product development cycles in sectors such as life
sciences.

Frequently the difficulty encountered by entrepreneurs in developing fund-
able investment propositions is that, apart from intangible technological
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assets in the form of know-how and IP, they had difficulty in showing that a
team was in place that could demonstrate it was committed and able to create
and deliver value.

Investor readiness
Spin-offs need to be matched up to acceptance criteria expected by
investors. As shown in Table 7.8, those universities that were most active
in spinning-off ventures were significantly more likely to identify the
importance of various processes in meeting these criteria when promoting
spin-offs.

Our interviews with TTOs also indicated a number of procedures that
were undertaken to render ventures investor-ready. These included the pro-
vision of help with business planning, finding managers and assisting with

Table 7.8 TTOs views on factors promoting the creation of university
spinout companies

Impediments Combined Top Non-top
mean performers  performers
mean mean
Incentives and rewards for 3.2 3.5 3.0

institution staff to spend time on IP
exploitation activities

Internal processes for conducting 3.2%%* 3.7 29
business development

Internal processes for spinning off 33 3.7 3.1
new companies

Internal processes for conducting 3.3%* 3.7 3.1
IPR due diligence

The level of marketing, technical, RN 3.9 3.2

negotiating skills of staff involved
in IP exploitation activities
Incentives and rewards for 3.5%* 4.00 33
academics to exploit the IP
generated from their research

Note: Institutions were asked to indicate the factors impeding or promoting the creation
and development of spin-off companies during financial year 2002 on a scale from 1 to 5
where 1 = Strongly Impeded; 2 = Impeded; 3 = No Effect; 4 = Promoted; and 5 = Strongly
Promoted. A Mann-Whitney test was performed to analyse the differences between the top
performers and the non-top performers. The most significant results are highlighted in the
table as follows: * 5% significance level; ** 1% significance level; *** 0.1 significance level.

Source:  Authors’ survey of TTOs.
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fund-raising. More active TTOs had informal networks to find managers
and budgets to pay for consultancy, academic secondments and the pur-
chase of specialist equipment.

Most TTOs were involved with IP assessment and due diligence. Some
universities made use of patent attorneys while others had the expertise
in house. There were some indications that sufficient due diligence was not
being undertaken and that too much reliance was being placed on the
motivation of the academic.

Venture capitalists’ experience

An important constraint on VCs’ ability and willingness to invest in USOs
is the skills of VC executives to screen and manage investments. In our
survey (see Table 7.9) the most common form of experience for VC execu-
tives was in the financial services sector (47 per cent). This was followed by
chartered accountancy (31 per cent), non-executive or executive director of
a technology firm (30 per cent), graduate qualification in a technology
subject (29 per cent), managerial experience in a technology firm (28 per
cent), a PhD in a technology-related subject (14 per cent) and law (12 per
cent). The low proportion of executives with a technology background
raises issues relating to how well VC executives are able to understand the
science on which the spin-off companies are formed.

Again, this problem is evident across continental Europe. The experi-
ences of the investment managers in the 65 European VC firms interviewed
were very similar to the ones reported by the British VC firms. Moreover,
only in the VC firms with an explicit biotechnology focus were PhDs found.

Table 7.9  High-tech venture capital executives’ experience and

backgrounds
VC experience/background Mean percentage of SD
a firm’s executives
Graduate qualification in a technology 29 37.21
subject
PhD in a technology subject 14 25.31
Managerial experience in a technology firm 28 39.07
Managerial experience of financial sector 47 36.39
Non-executive director or director of a 30 40.79
technology firm experience
Chartered accountancy 31 34.48
Law 12 23.07

Source:  Authors’ survey of high-tech VC firms.
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Venture capital funds with an explicit ICT focus, employed a dispropor-
tionate percentage of managers with a financial background.

7.4 CONCLUSIONS

Our analysis indicates that in contrast to the pecking-order hypothesis,
TTOs and spin-offs see venture capital rather than internal funds as more
important early in the process. Our evidence also shows that venture cap-
italists do invest smaller sums, reflecting both a willingness to invest in
promising early seed stage ventures and to provide further follow-on
financing when certain milestones have been reached.

However, our findings also indicate that the majority of VC investors sur-
veyed prefer to invest in spin-offs after the seed stage, particularly once
proof of concept has been achieved; this is in line with the pecking-order
hypothesis. The finding does not seem to be unique to the UK. Moray and
Clarysse (2005) came to a similar finding in an in-depth study of a Belgian
public research organization, while Heirman and Clarysse (2004) reported
that less than one out of ten spin-offs could attract VC, other than that
from the Belgian UCF programme in the seed stage. Surprisingly, although
universities point to the difficulties in attracting VC and business angel
money, they seldom develop mechanisms to increase the possibility of
internal funding and debt financing as an intermediate step towards VC
investment. This is no doubt due to the financial constraints which univer-
sities face. It is only among the top universities in the UK that the almost
100 per cent public challenge funds can be seen as a real substitute.
Furthermore, the lack of debt financing as an intermediate step is notable.
Moreover, most countries have developed guarantee schemes so that the
need for collateral is backed by public money. We suggest that it is import-
ant for TTOs to invest much more effort to develop these sorts of finance.

NOTE

1. This chapter draws extensively on Wright et al. (2006b).



8. Conclusions and policy implications

8.1 INTRODUCTION

The purpose of this concluding chapter is threefold. First, we summarize
the main findings as presented in each of the chapters, covering the
different levels at which the spin-offs can be examined. Second, we discuss
the implications of the findings from each chapter for the different actors
that deal with spin-offs. These actors include the policy-makers, the indi-
viduals involved in the process of spin-off formation and the technology
transfer office. We demonstrate the importance of multi-level change in
an innovation system if spin-offs are to become a central feature of wealth
creation in European economies. Third, we develop an agenda for future
research. This chapter is structured as follows. First, we give an overview
of the main chapters and discuss the implications of the findings in
each of the chapters for the relevant stakeholders. Second, we develop
future areas for research. Finally, we conclude the chapter with the main
highlights.

8.2 CONCLUSIONS AND MAIN FINDINGS

In this section we summarize the conclusions and main findings on a
chapter by chapter basis.

Chapter 2: Various Policy Mechanisms Have Been Developed to Bridge
the So-called Knowledge and Financial Gap. However, Their Efficiency
and Effectiveness Need Further Evaluation

Our review in Chapter 2 showed that European countries have developed
various framework conditions to facilitate the process of start-up creation
in general. These countries’ experiences have shown that neither these
frameworks, nor money alone (VC funds) were enough to create a dynamic
spin-off sector. It was necessary to create diverse micro (or meso) schemes
or instruments. These measures concern (1) the ownership of IP, (2) the
change of researcher status so that academics, who are public servants in
many countries, are able to create a company, (3) the support for a project

171



172 Academic entrepreneurship in Europe

or firm, and (4) the development of TTOs, incubators and seed capital
funds in or around universities and public research institutions.

Although there is debate about the aims of national-level initiatives and
the growth of regional and European initiatives, the national level was gen-
erally the engine of policy to encourage spin-offs. In the UK and France,
for example, the ministry or the department in charge of research launched
the programmes: the office for Science and Technology (OST) in the UK,
and the Ministry of Research in France. In contrast, in Germany, support
from the Ldnder has played a more important political role (Audretsch and
Beckman, 2005). For example, the biotechnology spin-off located in BioM
receives 75 per cent of its support from the state and city of Bayern and
only 25 per cent from the federal government.

The ownership of IP and the legislative changes, which make it possible
for an academic to take equity, are so-called facilitators. However, each
European country also developed stimulators for spin-off policy. At first,
the general opinion was that researchers were facing a so-called ‘finance
gap’. This gap implied that there was not sufficient friends, family and
fools (3F) money to cover the pre-seed and even the seed phase, which
researchers faced at the moment they had an idea. It is common knowledge
that in the US, so-called 3Fs provide the first financial resources to start-
ups (Roberts, 1991). In Europe, the various Global Enterprise Monitor
(GEM) reports have clearly shown that 3F money lags behind in compar-
ison with the US. This immobility of capital has inspired national govern-
ments to develop a range of initiatives financially to support innovative
start-ups and spin-offs in particular. We have classified these initiatives into
six categories, ranging from loan guarantee schemes to 100 per cent public
funds. The countries included in this book have launched initiatives in each
of the categories described in Chapter 2.

There is little doubt about the fact that the various public forms of
finance have boosted the number of spin-offs created in the mid and late
1990s. However, it remains questionable whether these spin-offs will
become sustainable companies. There exist very few evaluations of the
various sorts of financing schemes and those that do exist are not disclosed
to the public. Heirman and Clarysse (2006) have shown that in the Belgian
population of young technology-based firms, spin-offs are the fastest-
growing subpopulation. Although promising, a true evaluation is too early.
Most of the spin-offs have been founded since the mid-1990s and were
therefore less than ten years old at the time of our data collection. The rapid
growth might just be a reflection of the larger amounts of capital these
companies can dispose of.

After the boost in the number of VSOs created following the develop-
ment of various financing schemes, the average number of companies
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created gradually began to fall. Universities complained about the lack of
projects among their researchers and the low level of entrepreneurial ini-
tiative among their academics. So, business plan competitions and various
forms of entrepreneurship training were developed to bridge the so-called
‘knowledge gap’. This knowledge gap refers both to the lack of awareness
among the researchers to engage in entrepreneurial activities and the lack
of knowledge among them about how to develop a business plan.

Along these lines, various sorts of business incubation initiatives were
stimulated. Although these business incubators have theoretically a very
clear role, they apparently lack in-depth knowledge about the sector or the
technology in order to be really useful. The tenant companies included in
our analysis were not impressed with the services offered to them by the
incubator in which they were located. Only Chalmers incubator, which
clearly focuses on the commercialization of research results from Chalmers
University, delivers services that match expectations to a large degree. This
finding suggests that incubators are most useful when they are really
focused on a certain technology, sector or at least the main departments of
a technological university. If not, the services that are offered tend to be of
marginal importance only and remain limited to the facility management
offer.

Since incubators have been a subject of policy attention in many
countries for several years, the finding of their relatively low value-added
to the tenant companies is very intriguing. If they have so little value added,
why do policy-makers then repeatedly use incubators as an instrument to
leverage business plans. One explanation might be the legitimacy which
these organizations have developed. Legitimacy of an organizational form
leads to institutional isomorphism. This means that policy-makers use
benchmarks from the initiatives taken in other countries upon which to
base their own policy actions. Incubators are clearly such a benchmark
result. Despite their low value added, they continue to receive large
amounts of public money.

Next to the analysis of the different policy initiatives independently. An
important policy concern relates to the complementarity between the
diverse initiatives taken to promote spin-offs. The SQW (2005) evaluation
report shows that in July 2003, fewer than 50 per cent of the funded higher
education institutions (HEIs) in the UK received funding from more than
one programme. On the other hand, 51 HEIs received only HEIF funding,
seven only SEC funding and three only UCF funding. However, SQW
(2005) note that the activity additionality of all programmes is high in
terms of the recruitment of extra staff, which the institutions would not
have funded on a similar scale from their own budgets, and the generation
of additional commercialization of research ideas and company formation.
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In the French case, there appears to be a degree of complementary, with
32 per cent of the creators being involved in more than one of the four
incentive measures. The most important overlap is observed between the
competition and the incubators. Of the total companies resulting from the
competition and the incubators, 23 per cent are common to both measures,
the 315 companies concerned accounting respectively for 47 per cent of the
companies created from the incubators and for 45 per cent of the compa-
nies resulting from the competition.

However, our analysis of the available data and our discussion with the
managers of the incubators and the public seed capital funds show that
there is a significant gap between these two instruments. The government
intervention model in its present form functions only partially. The linear
model adopted by governments is limited as only a very small percentage
of the start-ups financed by seed capital funds are from public-sector incu-
bators. Although the French government perceived there to be comple-
mentarity in its measures concerning incubators and start-up funds, this
complementarity did not materialize, since only eight of the 344 firms
created from incubators by the end of 2001 had benefited from seed capital
funds. Indeed, 77 per cent of the firms supported by the seed capital funds
(that is, 27 out of 35) were not created from incubators. Conversely, only 2
per cent of the firms created in incubators (eight out of 344) benefited from
seed capital. Even by the end of 2005, companies funded by public seed
funds represented only 6 per cent of the total companies generated by the
incubators. This result would seem to undermine the main premise of
French policy towards spin-offs.

Chapter 3: Spin-offs Are Not a Homogeneous Group of Companies. Policy
Actions Should Take into Account the Different Business Models and Not
Concentrate on the Most Visible Ones

In Chapter 3, we addressed the diversity in the spin-off population. More
specifically, we suggested that three very different types exist, which we have
labelled respectively the ‘venture capital backed type’, the ‘prospector type’
and the ‘lifestyle type’. Each of these types is significantly distinct from
each other in terms of institutional link, resource base and business model.

The venture capital backed type is probably the most visible and attract-
ive one from a policy perspective. It is the kind of company that primarily
plays a role in the market for ideas, builds up credibility and visibility in a
fast manner and looks for continuous media attention. This means that its
business model is orientated towards convincing different stakeholders,
among which investors are an important party, about its technology. In the
market for ideas, the strength of the technology is not the most important
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factor. Rather, the social acceptance of the technology by the different
stakeholders is central. Therefore, the ability to build up this credibility is
a key determinant of performance. However, this credibility can only be
built if the parent group from which the technology is spun off is widely
recognized as an important and leading research group. Only then, will
other important stakeholders such as financial and corporate investors be
interested in taking a risk in the company and accelerating the growth path.
This growth path can result in an incumbent company which plays a
significant role in the market for products. However, it is much more likely
that the path leads to a trade sale to an incumbent company. Tellis et al.
(2003) have shown that probably only 6 per cent of the companies that play
a leading role in the market for ideas also play such a role in the market for
products, and in the latter market they represent only 4 per cent of market
share. Hence, it is quite likely that a trade sale will be the destiny of this kind
of company.

Although the venture capital backed academic spin-off is attractive
through its growth process, it implies a number of risks which have to be
recognized by both the university and the policy-maker. First, few research
groups have the potential to start up such a company. As mentioned in
Chapters 5 and 7, this company requires a balanced portfolio of technol-
ogy, which is carefully constructed through the licensing or buy- in of IP
developed by others and protected by its own IP. It also requires a research
group that has received recognition in the scientific community and that
plays a significant role in the market for ideas. Finally, it requires human
and financial resources that underscore this reputation. In other words, it
must be able to attract a significant amount of venture capital at start-up
to be credible in its actions and it must be able to attract most of the
researchers that were working on the technology at the university or public
research institute to retain scientific credibility. However, each university is
likely to have only a few research groups that are able to generate this kind
of company. As a result, it is unrealistic to set quantitative targets for public
research institutes and universities in terms of the number of spin-offs they
should create each year. In fact, the possibility of creating such a spin-off
will be rather exceptional. On top of this, the spin-off will inherently
represent a risk. Most probably, the spin-off will be sold to an incumbent
firm. If the incumbent firm is not located in the region or even the
country in which the spin-off was founded, this probably means that it will
have a foreign parent company and may become an R&D laboratory of this
company. In other words, policy-makers cannot expect these companies
to generate excessive amounts of employment. Only a few of these spin-offs
will be able to achieve significant growth. Even then, there are a number
of challenges. The market for products for this type of company is by
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definition international and mainstream. This means that they have to grow
from a probably locally embedded and supported company into a multina-
tional company that has the necessary human resources to be credible at
the international scene. This also means that its top management has to
turn into an international team. Again, the country or region in which the
spin-off was founded might not be attractive enough for expatriate top
managers to move into. Having no international top management
experience usually results in bad experiences, as the dramatic failures of
companies such as BAAN in the Netherlands and Lernout & Hauspie in
Belgium have shown.

Most academic spin-offs will not belong to the happy few of the venture
capital backed group. The potential of these spin-offs will be more limited
because the technology base that underpins their founding is not
sufficiently new or credible to play a significant role in the market for ideas.
Usually, they have a patent-protected prototype or maybe a beta version to
sell on the market for products. Unlike the market for ideas, the market for
products follows a bootstrapping logic. This means that the company
should economize on its expenses and use internal funds instead of exter-
nal forms of capital. The time to breakeven is crucial and the sources of
finance that are used should not interfere with the business model. In fact,
in most cases the business model adopted by these companies is focused on
consulting or contract research. As shown by Druihle and Garnsey (2004),
academics are familiar with this kind of business model and they feel com-
fortable with it. On top of this, it requires few investments. In contrast,
external capital is provided by equity investors, who have expectations in
terms of returns that might by far exceed the market for products.
Therefore, they tend to interfere with the business model of spin-offs since
they are not interested in investing in companies that do not have any
potential to grow in an exponential way. Consulting or contract research
companies typically do not have such a growth path. So, academics who
have a business model which essentially follows a contract research or a
consulting logic are suggested to productize.

This results in a new kind of company which we have labelled the
‘prospector’ category. These companies attract external capital from public
or private equity funds, which are linked to the university or public research
laboratory. Usually, the amount of capital is not sufficient to play a role in
the market for ideas, nor do the human or technological resources show the
intrinsic quality or quantity to attract different stakeholders. So, the ques-
tion arises as to why these companies will still attract a significant amount
of capital at start-up. An explanation is that the capital serves to value the
technology licensed or transferred from the university into the start-up.
Another explanation is that the capital is used as pre-seed money to test
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some assumptions behind the business model. In both cases, the multiple
that can be realized will not be in line with that expected by an investment
manager. Policy-makers and university administrators should be aware that
external capital as a pre-seed capital fund is probably not the best way to
finance these prospectors. In the early phases of the start-up, especially
when the business model is not clear, pre-seed sources of finance should
allow the company to fail or to be free to adopt a business model that is not
in line with an investor’s expectation. As a result, one should carefully
analyse the need for, and the management of, pre-seed capital funds.

Finally, we have identified academic spin-offs which follow a very famil-
iar model such as contract research or consulting. These spin-offs start
small in a market for products or services and optimize the time to
breakeven, following the pecking-order theory in terms of financing. Some
of these companies might become high-growth companies later on, but this
is often not clear at start-up. External factors such as increasing customer
demand, particular partnerships or favourable financial market conditions,
might be the reason why their business model transitions from low-growth
orientated towards a high-growth orientated. But even if they stay low-
growth orientated companies, their value added as a population might be
significant. However, technology transfer officers usually overlook these
initiatives and universities show very little support for researchers or aca-
demics who want to create a company that does not involve a formal trans-
fer of technology. This is remarkable since these companies are less
demanding in terms of human, financial and technological resources, and
might increase the visibility of the university in the region. They form the
heart of what is often referred to as the entrepreneurial university.

Chapter 4: The Way in Which Your TTO Is Organized Has a Direct
Impact on the Kind of Spin-offs that Will Be Created

Chapter 4 gives an insight into how universities and public research orga-
nizations organize their spin-off support activities. We distinguish between
three sustainable models: (1) the Low Selective model; (2) the Incubator
model and (3) the Supportive model. First, the Low Selective model fits
very nicely into the idea of an entrepreneurial university. Its objective is to
stimulate as many entrepreneurial ventures as possible. The entrepreneurs
that set up these ventures do not need to belong to the university’s perma-
nent or contractual staff, nor do they have to be based upon technology
developed at the university. The model facilitates the spin-off process
through granting small amounts of money to potential entrepreneurs and
the provision of office space at the university. The spin-off profile that
makes up the majority of the spin-offs created is the ‘lifestyle’ company. As
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described in Chapter 3, this company focuses on contract research and con-
sulting as its main activities. It seems perfectly normal that this lifestyle
company is the most popular one in a university setting. As Druihle and
Garnsey (2004) have argued, researchers or academics will have a tendency
to set up a company with a business model that is familiar to their pre-start
up activities and which needs little investment. Lifestyle companies fit this
profile. They need little investment and the business model of consulting,
contract research or — in a rare case — product sales is familiar to the
researcher, academic or student who wants to set up this type of company.
Despite the attractiveness of the Low Selective model, the Incubator
model has received much more attention among policy-makers and TTOs.
The Incubator model focuses on the creation of spin-offs which we have
labelled in Chapter 3 as venture capital backed. Because this model wants
to stimulate the creation of growth-orientated ventures, it is highly selective
in projects it supports. In other words, it is the quality and not the quantity
of created ventures that counts. As suggested in Chapter 3, this venture
capital backed model implies that the technology is innovative and can be
protected. As a result, we observe that TTO officers in the Incubator model
spend significant time in the protection of the technology base in the incu-
bation or pre-start-up phase. This includes the licensing in of missing ele-
ments and a clear distinction between exclusive and non-exclusive patent
rights. Further on, the VC-backed model demands a well-balanced found-
ing team, preferably with experience in the sector. Again, during the incu-
bation phase the TTO officer is actively searching to compose a team which
can attract an investor. Finally, the VC-backed model assumes that the
spin-off can attract a sufficient amount of capital at start-up. Again the
TTO is actively looking for private venture capitalists who are willing to
invest the capital at start-up. Because of the company’s size at founding,
public VCs cannot provide the capital without the help of private VCs.
Finally, universities like KUL have developed an in-between type, which
we label the Supportive model. Unlike the Incubator model, the supportive
model is not so selective in terms of the kind of spin-offs it wants to stimu-
late. Quality is traded off against quantity. So, even companies with fewer
growth prospects can receive support in this model. In contrast with the
Low Selective model however, the companies that receive support usually
embody a formal transfer of technology from the university to the company.
They also start with a larger capital base than lifestyle companies and they
might attract surrogate entrepreneurs to complete the founding team. The
company model that probably best fits the kind of companies targeted by
this model is the ‘prospector’ type. These companies are started very early
in the product development process and are not certain at start-up about
their business model. They are not able to attract venture capital yet, but
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their ambition is higher than creating a lifestyle company. The public money
associated with the university allows these companies to start. The devel-
opment of a structure to support academics who want to create a company
within the university seems to be a key success factor in the development of
such a model. In such a company, academics usually perform contract
research or consulting. Without having to leave the university and with a
business model very familiar to them, they can experience whether creating
an entrepreneurial venture is attractive to them or not.

A general university might be in need of the three models described
above. The Incubation model might serve a research department which is
leading in its field and which has developed a critical mass in a certain
domain. The Low Selective model fits very well the idea of an entrepre-
neurial university and can also serve the social science departments.
Finally, the Supportive model might be useful for those departments where
the critical mass is lower but that have developed a specific type of tech-
nology which might be a success on the marketplace. A major difficulty at
most universities is that TTOs tend to be structured following one of these
models and have difficulty in allowing the existence of deviant models at
the same institute. This leads to a uniform set of spin-offs. However, these
spin-offs do not usually follow a VC logic.

Chapter 5: The Process of Spin-off Development Is an Iterative One Over
the Different Phases of the Venture’s Growth. Policy Actions Need to Be
Differentiated According to the Particular Phase of Development

In Chapter 5 we examined the different phases in the development of spin-
offs and showed that these could be characterized as involving an iterative
process that may require issues that arose at previous phases to be revisited.
In moving between phases, spin-offs needed to address specific critical junc-
tures. The first critical juncture involving opportunity recognition typically
requires the spin-off to acquire the capability to synthesize scientific know-
ledge with an understanding of the market to which it might apply. There
may be a need for networks of market contacts outside the scientific
environment of the university. The second critical juncture requires the
venture to acquire an entrepreneurial champion committed to the devel-
opment of the venture. Where this is a problem, it appears to arise from uni-
versities not providing sufficient resources and network contacts or not
developing appropriate incentives and policies. As a result, academic sci-
entists or surrogate entrepreneurs failed to become sufficiently committed
to developing the spin-off. The third critical juncture, that of credibility,
was particularly problematical because of the academic entrepreneurs’ lack
of a commercial track record, the often intangible nature of the spin-off’s
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resources at this early stage, and the non-commercial environment from
which the spin-off was emerging. All these elements pose barriers to the
attraction of customers and financiers. The development of links with sur-
rogate entrepreneurs at earlier phases in the development process may help
the spin-off overcome this juncture. However, universities need to devise
policies to attract the surrogate in the first place, such as through building
network links. The demonstration of proof of concept and the potential for
a portfolio of products may also help to establish credibility in relation to
financiers. Relocation in commercial premises away from the university can
help signal a commercial approach to prospective customers. The fourth
critical juncture requires the spin-off to develop entrepreneurial capabilities
that enable the venture to reconfigure deficiencies from earlier phases into
resource strengths, capabilities and social capital.

In the absence of overcoming social capital deficiencies, resources weak-
nesses and inadequate internal capabilities, spin-offs did not have the
absorptive capacity (Cohen and Levinthal, 1990; Zahra and George, 2002)
to become established as rent-generating businesses. In the earlier develop-
ment phases it is the individual entrepreneur who needs to acquire the req-
uisite human capital that embodies these entrepreneurial capabilities. Over
time, as growth became more turbulent and the complexity of the challenges
increased, the entrepreneurial capabilities became located in the team.

Chapter 6: The Most Important Resource in Spin-offs Are the
Entrepreneurial Teams. An Effective Spin-off Policy Should Start
with an In-depth Understanding of Their Dynamics

In Chapter 6, we discussed the importance of founding teams in the
process of creating spin-offs. In particular, we have shown how TTO
officers as ‘privileged witnesses’ tend to match researchers with surrogate
entrepreneurs who offer their services to the TTO. As such, the TTO officer
plays a very important role in this team formation process. However, since
various researchers (for example, Heirman and Clarysse, 2006) have shown
that the quality of the founding team has a very important impact on the
later performance of the spin-off, this team formation process needs to be
addressed carefully. More specifically, researchers have shown that teams
which are diverse in their functional background but combine this with
joint working experience tend to be quite successful. This is often attrib-
uted to the positive impact of ‘cognitive diversity’, which stimulates
members of a team to challenge each other and hence make better deci-
sions. Cognitive diversity does not only assume a different functional back-
ground, it also implies that the team members have a different view on how
the spin-off should develop.
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We positioned these different perspectives within an organizational
culture framework, which classifies team members according to their
flexible versus control orientation and their internal versus external orien-
tation. Team members who combine flexibility and external orientation
tend to be ‘innovative’ individuals who embody a high degree of creativity
and vision. Many high-flying academics tend to have a high degree of this
orientation. In contrast, people with a high degree of external orientation
but also a high degree of focus on control, tend to be ‘goals orientated’. In
a founding team, it is very important to have a person with such a vision
since its absence is likely to be a project killer. Privileged witnesses such as
TTO officers should recognize the need for these different personalities.
However, our research shows that often the surrogate entreprencurs
attracted to form a founding team with the researchers have the same kind
of ‘innovative’ orientation as the researchers themselves. This leads to
homogeneity instead of heterogeneity at the founding team level. Usually,
TTO officers do not want to be in conflict with the researchers on whom
they are dependent for deal flow and invention disclosures.

Functional heterogeneity is related to what researchers label the ‘cogni-
tive diversity’ in teams. Cognitive diversity means that founding team
members challenge each other about the strategy the spin-off ideally should
follow. Cognitive diversity increases the performance of a team because
discussion leads to better decisions. However, this discussion should not
result in affective conflict, which means that founders start to dislike each
other. We have shown that teams, who know each other and who have
developed non-instrumental relations before starting the spin-off have
much less chance of experiencing affective conflict than those who do not
know each other. Non-instrumental relations can be joint working experi-
ence or similar.

Chapter 7: There Are Important Interactions between Finance Provision for
Spin-offs, Relationship-building between Venture Capital Firms and
Universities, and the Development of Adequate Human Capital Expertise

Technology transfer offices and spin-offs see venture capital as more impor-
tant than internal funds early in the process. While venture capitalists do
invest smaller sums, their preference is to invest in spin-offs after the seed
stage, particularly once proof of concept has been achieved. University
Challenge Funds, or similar schemes, appear to have become more import-
ant in the very early stage of funding requirements but these are typically
concentrated among the top universities.

Universities point to the difficulties in attracting VC and business angel
finance but mechanisms to increase the possibility of internal funding and
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debt financing as an intermediate step towards VC investment remain
underdeveloped, reflecting the financial constraints upon universities.

Our findings also indicate that venture capital firms consider that uni-
versities fail sufficiently to understand their requirements or to present
proposals for the funding of spin-offs as investor ready. Few venture capital
firms have developed links with universities and even fewer with more than
one university.

Many venture capital firms do not possess sufficient appropriate human
capital skills to screen and add value to potential spin-off investees.

8.3 POLICY ACTIONS

In this section we suggest policy actions that emerge from our empirical
findings associated with the development of spin-offs.

8.3.1 Develop Compatible Entrepreneurial Teams with Diverse
Commercial Skills: A Leading Role for Business Schools?

Our analysis in Chapter 6 highlighted the problems in building appropriate
entrepreneurial teams to develop the spin-off. A problem often mentioned
by TTO officers is the lack of balance in entrepreneurial teams. Most
founding teams consist only of researchers. In developing such teams, TTO
officers tend to make use of external experienced industrialists, that is, sur-
rogate entrepreneurs, to bring specific commercial knowledge into the
spin-off. The effective use of surrogate entrepreneurs might be more prob-
lematic than initially thought. First, it seems extremely difficult to fit people
together who do not have any shared experience at all. By definition, the
way in which the surrogate entreprencurs look at the business will be
different from the vision the researcher has. In Chapter 6, we have indicated
that the lack of any form of joint experience results in very unstable teams
that tend to split when difficult decisions have to be taken. This implies that
successful team formation has to start before researchers spot an opportu-
nity. Cross-functional training courses such as MBAs with a major in
entrepreneurship might be a good way of bringing people with industry
experience together with those without. Business schools associated with
universities that have a technical orientation could play a major role in this
by adjusting their curriculum. Universities, on the other hand, should
introduce scholarships for their researchers to participate in these MBA
programmes. As in a business environment, the scholarship (including
tuition and time) could be part of the remuneration package for senior
researchers.
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These cross-functional degree programmes can also play a major role in
bringing people with market opportunities together with those that spot
technical solutions. Researchers very seldom have an idea about market
opportunities. If they could integrate with individuals who can spot market
opportunities in the industrial environment in which they work, this might
be a good basis for matching skills to opportunities. Again, the need for an
active awareness-raising about, and stimulation of, these degree pro-
grammes is an absolute necessity.

The discussion above does not mean that academics can be substituted
by a surrogate entreprencur. The commitment of at least part of the
research group to the entrepreneurial team engaged in the commercial-
ization process is fundamental. Without this commitment the vital know-
ledge necessary to make the technology function in the marketplace is
likely to be missing and the chances of the spin-off becoming a sustain-
able venture are diminished. Our evidence suggests that a substantial
number of researchers have to transfer from the university to the start-up
if the latter is to be successful. Without a substantial knowledge base, it
is extremely difficult, if not impossible, to retain sufficient credibility in the
marketplace. In line with this, public authorities in general, and univer-
sities in particular, have launched programmes to stimulate academics and
senior researchers to start a spin-off as full-time founders without losing
their tenured position at university for a number of years. Despite the use-
fulness of these support actions, they remain limited in their scope.
A basic problem lies in the structure through which most universities
operate. For the majority of university researchers, career progress and,
even, their job depend upon the evaluation of their output by the team or
department in which they operate. This makes it extremely difficult
for them to get involved in any spin-off activity without giving up their
academic aspirations.

8.3.2 A Common Policy to Stimulate Spin-offs Is a Gross
Underestimation of Reality and Leads to Suboptimization

Our review in Chapter 3 and analysis in Chapter 4 showed that spin-offs are
a heterogeneous phenomenon and therefore important policy implications
relate to the role of the incubator contexts in which development occurs.
Our analysis equally identifies the different institutional linkages and
resources associated with different types of incubators. In addition to pro-
viding physical resources, policy may need to focus carefully on introduc-
ing the appropriate linkages and resources required to create and develop
different types of spin-offs. There may need to be a differentiated approach.
On the one hand, this may facilitate large numbers of lifestyle, consulting
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or service start-ups that, individually, are unlikely to grow large but which
collectively may have a significant impact on local economies. On the other
hand, a more intensive support regime may focus on producing fewer spin-
offs in areas of research excellence.

A great deal of emphasis has been placed on those spin-offs which have
high growth prospects. It may be more problematical to attract outside
entreprencurs and financiers to those cases where the prospects are not so
positive. In Chapter 4 we examined the different models for the develop-
ment of spin-offs and their links with different types of company. This sug-
gests an important need to develop skills within TTOs that can help
develop these kinds of spin-offs.

Our findings in Chapter 4 demonstrate that TTOs need to implement
very different systems to produce different forms of spin-offs. Technology
transfer offices need to be clear about the type of companies they are pro-
ducing and how they add value to them. This observation raises a number
of issues relating to the “fit’ between the resources at the TTO level, in terms
of the availability of skilled personnel and capabilities for spinning-off ven-
tures, and the espoused strategy of the TTO. Our case evidence indicates
that a mismatch frequently occurs between the strategy of the TTO or uni-
versity and the resources/capabilities the university commits to achieving
the strategy. The development of high-growth venture-backed type spin-
offs is a much more resource-intensive strategy than one that involves the
creation of service-orientated companies. It already starts with a profound
IP strategy at the level of the department. Universities need to be careful
not to fall short in stimulating real VC-backed companies, while overem-
phasizing the support for service-orientated ventures. The latter should not
need external capital or incubation if they only serve to finance the lifestyle
of the academic.

The heterogeneity of spin-offs requires the establishment of parallel
tracks for their development. It may not be possible to manage the three
different forms of spin-off companies identified, that is, self-employment
orientated, economic-profit orientated and exit orientated, within one
model. If a university or public research organization wishes to encour-
age the development of different forms of spin-off, different incubator
models may need to be introduced that run separately from one another.
For example, instead of involving the TTO, it may be appropriate for self-
employment (lifestyle) orientated companies to be managed under a unit
within the university, with a remit for stimulating entrepreneurial
activity in a broad sense, which support students, researchers and
professors to set up a company. In parallel, the TTO might develop a path
devoted to creating value from technological opportunities through
spin-offs.
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8.2.3 Spin-off Support Should Be Adjusted to the Specific Phase of
Development in Which the Spin-off Is Situated

Practitioners should consider carefully when and how PROs could add most
value to new spin-offs. There is a clear need to distinguish between the
creation and the development of different types of spin-offs in the design
and implementation of spin-off strategies. Practitioners may need to
differentiate their approaches to the creation and the subsequent develop-
ment of a spin-off as the latter does not simply require the continuation of
activities, resources, business models, and so on utilized during the former
phase. Our analysis in Chapter 5 showed that the development of spin-offs
is a non-linear iterative process as ventures move across the different phases.
For the successful, adaptation was typically necessary in the light of new
information and knowledge. For the unsuccessful, while resources and
capabilities may have been acquired at earlier phases these were of lesser
quality and were only likely to enable the venture to achieve limited
development. Support may need to ensure that greater nurturing is pro-
vided at the initial stage so that spin-offs are not created too early before a
prototype is available.

8.3.4 Reconsider the Role of the TTO and Adjust It to Its Competences

Our analysis suggests a number of implications for TTOs. First, a major
problem concerns the attraction of skilled personnel to perform the func-
tions involved in supporting the creation and development of spin-offs.
Individuals who have an understanding of both science and business are
relatively scarce. In addition, university remuneration systems are not
geared up to remunerating and incentivizing these individuals.

University policies to increase the size of technology transfer offices,
without also focusing on the skills of those involved, will not be conducive
to creating and developing spin-offs that create wealth. In the UK, a review
of the business interface training provision (BITS review) (Zeitlyn and
Horne, 2002) noted that this problem extended beyond the need to be able
to provide legalistic skills in protecting IP to a requirement to be able to
provide opportunity recognition and other commercial skills. The develop-
ment of spin-offs may also be constrained by the complexity of the organ-
izational context and skills are needed to be able to manage this.

University and public research organizations are now making changes to
fill skills gaps by recruiting individuals with business experience from
industry and through the provision of training courses by industry associ-
ations. A central issue, however, concerns whether the training of existing
technology transfer officers will yield the desired results or whether there is
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a need to recruit technology transfer officers with an appropriate private
sector background, including experience of starting a business. The UK
government’s response to the Lambert Review, while noting the develop-
ment of training for TTOs by professional bodies, also emphasized the
need for further developments in training and the use of individuals with
industry background and experience (HM Treasury, 2004).

Many of the venture capital firms we have interviewed expressed frus-
tration (Chapter 7) that TTOs still had some way to go in learning how to
present viable investment propositions relating to spin-offs and that this
behaviour compared unsatisfactorily to other early stage high-tech ven-
tures. It was considered rare for proposals to present details of how ven-
tures would achieve proof of market and proof of technology. This lends
support to the notion of recruiting more technology transfer officer skills
from the private sector. This raises implications for how public research
organizations (PROs) should attract and retain technology transfer officers.
If PROs are constrained to remunerate technology transfer officers in line
with other elements of university bureaucracies, they may be unable to
attract staff with the more entrepreneurial capabilities required to stimulate
and develop successful spin-offs. To prevent experienced TTOs from being
attracted by competing institutions offering improved remuneration pack-
ages, remuneration schemes may need to be devised that tie TTOs into the
success of the spin-offs they are involved in creating but which they forgo
if they leave. Such arrangements are widely used in the venture capital
industry.

Just as there is a need to develop the skills of technology transfer officers,
there is also a need for venture capital investors to acquire the specific skills
and understanding required when assessing spin-off proposals; these skills
still appear to be in short supply. The emphasis on financial expertise and
the limited expertise in science and technology may have an effect on the
type of early stage investment opportunity venture capitalists decide to
fund. The investment executives in our respondent firms, which were those
venture capital firms most focused on high-tech investments, tended to have
a background in the financial sector or possess finance-orientated industry
qualifications. On average, just under half the investment executives have a
background in the financial sector, and a third have a chartered account-
ancy qualification or equivalent. In contrast, only little more than a tenth
of the investment executives at each respondent firm have a PhD in a rele-
vant scientific subject. Some executives may have both financial and tech-
nology experience, however, 46 per cent of responding venture capitalists
had no one with experience of technology through either a PhD in a tech-
nological subject, a graduate qualification in technology or managerial
experience in a technology area.
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8.3.5 Develop a Clear IP Policy Both at the University and the
Department Levels

There was widespread evidence that TTOs were not carrying out effective
intellectual property (IP) due diligence prior to submitting proposals to
venture capital firms (Chapter 7). The importance of intellectual property
rights protection expenditure for spin-offs seeking to obtain external equity
investment (Lockett and Wright, 2005) signals the need for technology
transfer offices to make sure intellectual property is clean, well defined and
protected before trying to raise external equity finance. This point suggests
that technology transfer offices need to develop sufficient expertise in the
area of intellectual property protection as well as adequate budgets to
finance the cost of external advice in this area.

A related issue concerns the need for technology transfer offices and
investors to resolve questions of the ownership of the IP. On the one hand,
because of the amount of risk involved in commercializing inventions,
venture capital firms may seek assignment rather than licensing of IP to
a spin-off as a condition for investment. On the other hand, technology
transfer offices may be reluctant to do this as it may reduce further eco-
nomic benefit from continued scientific developments. To some extent,
technology transfer offices and academics may need to be more realistic
about the value of their IP at the very early stages of venture develop-
ment. Of course, the problem may also reflect risk aversion on the part of
venture capitalists. However, overvaluation at the initial stage may create
problems in raising finance in subsequent rounds (Clarysse et al., 2006a).
A way forward might be to negotiate unrestricted rights for spin-offs to
use the IP to develop commercial products in a particular field but for
PROs to be able to claim back ownership if the venture fails to become
established.

Intellectual property based spin-offs are often successful only if they can
play a role on the market for technology. This means that they need a sound
technology platform, which probably includes the licensing in of pieces of
technology from other companies as well. In addition, the research depart-
ment from which these companies are spun off should be able to continue
its research and even its contract research activities in order to keep its
worldwide reputation. This implies that not all the rights on the technology
should go to the spin-off. Building such a vision at the department level
requires a patent strategy. A patent strategy includes a careful consider-
ation about what technology is proprietary to the department, which
technology is licensed on an exclusive base to spin-offs and incumbents, and
which parts of the technology are licensed on a non-exclusive base so that
cooperating organizations can learn from each other.
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8.3.6 Develop a Regional Network of Relevant Stakeholders

Our findings indicate that TTOs need to consider developing relationships
with key stakeholders in the spin-off process, including potential commer-
cial partners, technology partners, investors, potential customers and sup-
pliers. Relatively few universities and public research organizations have
developed links investors for instance. However, given the nature of the
venture capital firm’s screening process, as seen in Chapter 7, there is a need
for further investment in developing these relationships. In general, poten-
tial partners are extremely important for spin-offs to overcome the liability
of newness and to grow. Bruneel et al. (2006) show for instance that young,
technology-based firms including spin-offs build upon the skills of their
customers and investors to successfully internationalize their activities.
Very often, TTO officers have developed a network among the public part-
ners in the region such as regional development agencies, public research
laboratories and intermediary organizations. However, the network with
private partners, such as incumbent companies that are by definition inter-
ested in the department’s technology, or specialized investment funds in
these technologies are completely lacking. Still, regional success must be
embedded in an international network of relations.

While academic entrepreneurs may have strong scientific networks, these
may contain insufficient links in relation to the finance and commercial
skills required for successful commercialization. Difficulties in communi-
cating between the networks of academic entrepreneurs and those of
venture capitalists may arise because of differences in knowledge, codes,
goals and assumptions. These problems create imperfections in the distribu-
tion of information between networks. There is a need to bridge this divide
by identifying individuals with the appropriate skills who can perform
boundary-spanning roles.

Similarly, TTOs might also do more to establish and nurture good links
with private-sector companies to gain a better understanding of how to
develop scientific research into commercial applications. These links may
also help TTOs in deciding whether an invention is most appropriately
developed as a licence or a joint venture with a private-sector corporation
rather than as an independent spin-off with venture capital backing. As
shown in Chapter 5, not all innovations are suitable for exploitation
through independent spin-off companies. Again, there may be a need to
recruit people with the skills to make the link between the university and
the commercial environment.

There may also be benefits for venture capital firms to develop relation-
ships with universities that are likely to generate a flow of possible invest-
ment opportunities. Venture capital firms need to put greater emphasis on
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ensuring that universities understand their requirements and present their
proposals as ‘investor ready’. Such developments may help reduce costs of
due diligence that may contribute to the reluctance of VCs to fund spin-
offs. At present, few venture capital firms are developing links with more
than one university. A longer-term perspective may be required that is
involved in developing potential deals from an early seed stage and which
may also need to take account of the need to make follow-on investments.

8.3.7 Develop Bridge-building/Boundary-spanning Capacity

A key issue concerns the need to develop the skills required to promote aca-
demic entrepreneurship and attract venture capital finance. Government
intervention has involved various initiatives to promote education regard-
ing entrepreneurship for both students and faculty, and further efforts in
this direction seem warranted.

However, one of the central issues is that spin-off development may be
constrained as academics, TTOs, venture capitalists and potential customers
may effectively speak different languages. There may thus be a need for indi-
viduals who can act as intermediaries or boundary-spanners between the
academic scientist and the commercial environment. This suggests a require-
ment for the development of local policies to enable the development and
recruitment of individuals who can perform boundary-spanning roles. These
individuals will need to be able to transfer knowledge through building links
between academics and business. These linkages might usefully involve
the development of understanding of business/market concepts and the
identification of customers, finance, and so on.

In the UK, for example, the Medici Fellowship Scheme was established
with the specific remit to equip scientists with commercialization skills
(Mosey et al., 2006). The initial focus was on the commercialization of bio-
medical research in five Midlands universities. Fellows are required to have
significant prior, typically post-doctoral, research experience. Local train-
ing is provided in the host institution in finance, marketing, IP and business
strategy. Fellows are encouraged to develop links with practitioners from
the biotechnology business community, TTOs, the legal and regulatory
professions and finance providers. The aim is then that these scientists
would act as agents for change in their own department by raising the vis-
ibility of the opportunities of commercialization to other scientists. An
evaluation of the Medici Fellowship Scheme, carried out in 2005, showed
that the scheme provided key skills and that fellows subsequently exhibited
entrepreneurial behaviour in host schools (Mosey et al., 2006). The princi-
pal benefit to the departments where the scheme was introduced involved
raising awareness of, and attitudes towards, commercialization. The
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scheme was reported as having the most important impact on spin-off
activity (77 per cent of respondents) compared with other schemes. The
main benefits identified by the fellows were: encouraging academics to
exploit IP generated from their research, access to market information,
working with other higher education or research institutes, access to poten-
tial firms, working with other departments within the university, access to
potential customers and availability of proof-of-concept funding. More
problematical was the ability to obtain finance from business angels and
attracting commercial management to spin-offs. The scheme was identified
by participants as having most impact on raising awareness of IP funding
among the academic network (21 per cent), an ability to conduct early stage
market research (18 per cent), identifying undiscovered/undeveloped IP
and raising funding and writing business plans (14 per cent). Future policy
might usefully consider the development of similar schemes that bridge the
divide between academia and industry.

A further option concerns the role of business schools in universities.
Business schools may be able to provide generic tools, such as courses for
students and faculty on entrepreneurship and creating businesses, as well
as more direct involvement as consultants and non-executive directors
(Wright et al., 2004a). Master of Business Administration students and the
business people with whom business schools had contacts may have valu-
able roles to play in developing academic entreprencurship. Some business
schools have developed links with TTOs which enable MBA students, who
have business experience, to get involved in a spin-off either in terms of
developing business plans or in becoming part of the spin-off team.
Products of MBA programmes can also be used directly in academic entre-
preneurship in a management role. Business plan competition and prizes
can get students involved in spin-offs. For example, one university in the
UK has developed a module where MBA students preparing a business
plan link with the TTO and academic founders of businesses. Students in
teams of five are assigned a piece of IP and are tasked to figure out how to
exploit it. Elsewhere in universities, science and engineering student place-
ments in spin-offs coupled with entrepreneurship modules provided by
business schools may be a means of developing an awareness of the entre-
preneurial process in the longer term.

The development of policy to promote the role of business schools in
spin-off creation and development needs to address a number of challenges
(Wright et al., 2006¢). First, there is a gap between the provision of courses
and what it is really like to be involved ‘hands on’ in the creation of a spin-
off. Faculty in business schools typically have expertise relating to larger
firms rather than close involvement with entrepreneurial new ventures.
Second, as with academic scientists and TTOs, there are issues concerning
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the incentives to undertake such activities. For example, how does involve-
ment in spin-off activities relate to promotion mechanisms that give
primary emphasis to research? Third, there are questions relating to the
comparative advantage of business school academics vis-a-vis other
providers such as TTOs and outside consultants. Fourth, there are issues
concerning the recruitment, career structure and integration of faculty in
business schools whose role is to promote entrepreneurship. Faculty
required to contribute to the development of spin-offs may need to have
considerably more practical experience than typical business school aca-
demics. They are therefore less likely to be able to contribute to academic
research and risk being marginalized in a business school striving to
develop a world-class research profile.

8.3.8 Develop a Critical Mass in Scientific Departments

For a spin-off strategy to be successful it is important that the universities
and public research organizations create areas where they have world-class
research. However, it is not feasible for most institutions to develop world-
class research in a wide range of areas. For example, many mid-range
provincial universities may traditionally have adopted a broad base of dis-
ciplines but their resources may constrain their ability to be world class in
all areas. If spin-offs are created in these institutions, this may be at the
expense of further research activities within the department from which
they originated. If researchers are transferred from the university to the
spin-off, insufficient critical mass may remain within the department. Mid-
range universities may need to take careful strategic decisions to build up
those areas where they have scope to make an international impact but also
to differentiate investment in those areas where they can make a more local
regional contribution (Wright et al., 2006a). From the perspective of
developing a spin-off strategy, these institutions may therefore need to
focus on developing a critical mass of world-class research in a more
focused number of areas where they can attract industrial partners. Of
course, any strategic decisions taken by the university management in
relation to research focus may be taken as an attack on academic freedom
and integrity.

8.3.9 Develop and Implement University Strategies that Are Consistent
with Espoused Aims

Achieving commitment from academic entrepreneurs to creating and
developing spin-offs may be difficult because of the conflicting demands
that may be placed on them by the university. There is a need for greater
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career support for academics who wish to participate in the commercial-
ization of their academic research.

However, the incentive and remuneration structures in many universities
actively discourage academics from becoming an entrepreneurial cham-
pion. For academic members of staff there is an opportunity cost of engag-
ing with commercialization activities, which is their investment in the skills
of research, teaching and administration and the impact on career pro-
gression. To encourage faculty to take risks and build companies, universi-
ties may need to adapt their promotion and remuneration systems so that
commercialization activities are valued. They may also need to consider
creating space for academics to focus on the development of a spin-off in
terms of, say, a period of leave with the possibility of a return if the venture
is not successful or the academic skills are no longer required to such an
extent. As noted above, universities also need to be aware of the need to
devise appropriate remuneration and incentive mechanisms for the TTOs
and surrogate entrepreneurs they need to create and develop spin-offs and
who may well have attractive alternative career opportunities both within
and outside universities. This suggests a need to develop incentive packages
that depart from traditional university administrators’ remuneration scales.

The integration of third stream activities involving academic entrepre-
neurship needs to become a core component of universities’ activities.
Research by Wright et al. (2006a) clearly demonstrates that, to date, third
stream activities have merely been a bolt-on to the traditional streams of
research and teaching. Claims that a university or public research organ-
ization is active in academic entrepreneurship may be little more than
rhetoric or at best an espoused aim that is not followed through with a
clearly articulated implementation strategy that engenders a culture
change. Changing the culture may be much more difficult than changing
management systems (Leonard-Barton, 1992). However, by setting the
right incentives and reward structures the culture can gradually be changed.

To enhance the attractiveness of universities to venture capital firms,
there is a need to improve decision-making processes regarding venture
capital investment in spin-offs. Universities may need to develop standard
procedures for creating spin-off companies in order to speed up decision-
making and offer greater transparency in the decision-making process.
Universities also need to address the difficulties faced by venture capital
firms in identifying key decision-makers and having to deal with multiple
stakeholders. This may be a function of the clarity of development of
universities’ objectives and strategies towards spin-offs. Some universities
may adopt a very conservative approach because of their concerns about
accountability for public funds. It is clear, however, that those universities
that are more active in spinning-off companies adopt an approach to
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decision-making that is more in line with commercial business practice
(Lockett et al., 2003Db).

8.3.10 Revisit the Existing Financing Schemes

Our analysis suggests a number of areas for future development of policy.
Schemes such as University Challenge Funds (UCFs) in the UK have
helped to improve the entrepreneurial culture of universities and public
research organizations. These schemes provide the means for universities
and investors to develop mutually beneficial relationships and incentives
for universities to learn how to develop the right commercial capabilities.
They also provide incentives for equity financiers to increase their exposure
to spin-offs and to learn to engage with universities. However, financing
schemes find their roots in the observation that the market for capital in
Europe is imperfect. Researchers do not earn sufficient salaries to be able
to invest in the early stages of their career so-called 3F money in their own
or a friend’s business. Therefore, mechanisms should be introduced which
simulate as far as possible the pre-seed market as it exists in an economy
such as the US where capital flows are more efficient. These mechanisms
might also include attempts to stimulate further business angel investment
in this early phase of spin-off development. This might involve the intro-
duction of individuals who have both finance to invest as well as the exper-
tise to develop very early stage high-tech businesses.

There should also be careful analysis of the timing of equity investment
and the ‘sunk’ kind of money which needs to be invested in a project.
Logically, the chances that money invested in the project phase will be lost
are very high. So, money invested in such an early phase should not inter-
fere with the business model of the potential start-up nor should it be eval-
uated against profitability measures. Although this sort of pre-seed funding
is available in large research organizations and companies under the form
of incubation money, it is absent in several universities and especially in the
smaller research departments.

Most attention has been devoted to the provision of seed funding in the
form of equity funding. There seems to be, even, an oversupply of this kind
of funding, which has lead to the emergence of a new type of spin-off
company: the ‘prospector’. This type of company is looking for a business
model and uses equity funding in its search.

A further gap may exist in the slightly later phase where the venture has
established that there is a market but has yet to earn revenues or become of
sufficient size to be attractive to mainstream venture capital firms.
Government could consider the provision of incentives, such as tax breaks,
that encourage investment in spin-offs that have gone beyond the initial
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seed phase, having achieved proof of concept, but which require funding to
continue with product development and prior to accessing customers and
generating revenues. Mechanisms might also be developed to enable UCFs
to decrease the complexity involved in negotiating terms with several exist-
ing stakeholders when spin-offs reach the stage where they require larger
amounts of venture capital funding.

8.4 AREAS FOR FURTHER RESEARCH

In this section we outline an agenda for future research relating to the
different levels of the spin-off process analysed in previous chapters.

8.4.1 Academics, Surrogate Entrepreneurs and Entrepreneurial Teams

Our analysis of the spin-off development process suggested that the acad-
emics developing high-tech ventures are typically leaders in their fields. Van
Looy et al. (2004) find for the University of Leuven in Belgium that engage-
ment in entrepreneurial activities coincides with increased publication
outputs, without affecting the nature of the publications involved. As
resources increase, this interaction becomes more significant. Further
empirical work might usefully examine the extent to which spin-offs are
created by academics who are less strong as researchers and who are frus-
trated by lack of academic recognition. Some faculty who are not star
researchers may have research contracts with companies that generate pos-
sibilities for joint venture spin-offs.

Second, and related to the issue of which academics bring forward the
ideas for spin-off companies, is the effectiveness of fellowship programmes.
Fellowship programmes have been introduced to encourage academics to
engage with commercialization activities in order to both raise their aware-
ness of the issues and to equip them with the basic skills to undertake the
early stages of commercialization. As these programmes are relatively new
we know little about their effectiveness, both in terms of the individual who
undertakes the training and their wider effects on the departments into
which they return after the training.

In terms of surrogate entreprencurs, there is a need for further under-
standing of the process by which they can be more fully utilized in the spin-
ning off of companies. The introduction of non-academic people into the
academic world creates interesting human resource management issues in
relation to the potential for conflicts of interest and remuneration.

Surrogate entrepreneurs also raise issues related to the development
and management of entrepreneurial teams. A key issue arising from the



Conclusions and policy implications 195

research into spin-offs is the need for the skill set (or human capital) of the
team to change over time as the spin-off develops. Research into the man-
agement of entrepreneurial teams has tended to focus on the issue of the
need to add new team members, in order to broaden the range of skills of
the team. A much neglected issue, however, is that of team member exit and
the process by which a team member may be removed from the team. The
academic may want to reduce his/her involvement with the spin-off over
time, or it may be in the interests of the spin-off for this to occur. Surrogate
entrepreneurs may be appropriate replacements for the academic entrepre-
neur. More research is required that analyses aspects such as at what
point(s) surrogate entrepreneurs are introduced, what networks are
required to identify them and whether they replace or complement the aca-
demic entrepreneur.

There is general consensus of the importance of building a balanced
team of individuals who have complementary skills. The implicit assump-
tion is that an effective team can be built by merely bringing together people
with the right skills. However, making the team members work together
poses major challenges, as the emerging research stream on conflict in
entrepreneurial teams indicates. Chapter 6 presented some analysis of
entrepreneurial teams in spin-offs, but further work is needed that exam-
ines the dynamics of the interactions between team members during the
development of the spin-off.

8.4.2 Spin-offs

Further research is required to understand the heterogeneity of spin-offs.
As shown in Chapter 3, typologies of spin-offs based on business models
have tended to neglect aspects relating to the influence of the degree of ver-
tical integration and outsourcing decisions on the structure of the value
chain, and the influence of cost leadership and international expansion
strategies on the organization of the spin-off.

The resource endowment perspectives reviewed in Chapter 3 have
emphasized the importance of the human capital characteristics of
founders on the diversity of spin-offs. There has been a growing emphasis
on the importance of different financial resources. Spin-offs can be distin-
guished in terms of the relationship between the resource configuration of
a spin-off and the resource base of their venture capitalist or industrial
finance partner (see Wright et al., 2004b, and Chapter 5). There remains a
need for further understanding of the types of business ventures that are
more likely to involve industrial partners and that are more likely to involve
venture capitalists. Also there is little understanding of the heterogeneity of
industrial and venture capital partners (national versus multinational firms,
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experienced versus non-experienced firms, and so on) or of whether the
timing of their involvement in the development of spin-offs is different.

There has been some examination of the technical resources of spin-offs
focusing on the stage of the technology development cycle and the scope
and innovativeness of the firm’s technology. The conditions of knowledge
transfer between the university and the spin-off and different types of tech-
nology have also been examined. However, other types of technical
resources such as firms’ plants and equipment, distribution channels and
access to raw materials have remained unexplored in the literature.

Typologies of spin-offs based on resource endowments, business models
and institutional linkages have generally been rather static in nature.
Further research might usefully examine how each of these aspects differ
as spin-offs evolve through their different phases of development. There is
a clear need to build insights into the dynamic capabilities which these com-
panies develop over time and which make them different from each other
in terms of performance. Dynamic capabilities refer to the routines they
have developed in order to become a successful player in the market for
products or the market for ideas, to successfully internationalize, to grow
in a sustainable way or to prepare an IPO or a trade sale. So far, research
has focused on the starting conditions of these firms, not on the processes
that have been developed.

Finally with respect to spin-offs, further research is required about the
mechanisms relating to the development and growth of these firms. To
some extent this relates to the roles of TTOs, which we consider below, but
it also concerns analysis of the development by these spin-offs of their links
with trading partners and the extent to which mergers and acquisitions play
a role in their growth and development.

8.4.3 Technology Transfer Offices

There is a need for further analysis of the link between spin-off incubation
models and the range of industries that are appropriate to each case. For
example, models identified for biotechnology sectors may not be applicable
for IT-related sectors or nanotechnology. In addition, most universities
and public research organizations — even those that cover a broad range of
disciplines — have one or two technological domains in which they excel.
This spread of activities might interact with the most appropriate spin-off
model for them. This raises a need for research into the costs and benefits
associated with the specialization of the TTOs in particular fields with their
specific business models.

Given our emphasis upon the importance of the human capital capabil-
ities in TTOs, a major issue concerns how TTOs can build their own human
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capital capabilities over time. Technology transfer offices in many univer-
sities and public research organizations have traditionally not developed
the resources and capabilities to spin-off companies successfully. There is a
need for longitudinal studies of the development of TTOs to examine
issues relating to capability-building.

The effect of performance targets on the behaviour of TTOs also
requires further enquiry. The use of short-term management targets may
lead TTO managers to inflate the paper valuation of their portfolios in the
short run. The problem for managers in trying to manage the process is that
it will normally take a substantial amount of time to realize the gains from
a spin-off and, so, assessing performance in the short to medium term
becomes difficult.

8.4.4 Universities and Public Research Organizations

Further research at the institutional level of analysis should examine the
establishment of the broader focus of technology transfer strategies and the
balance of spin-offs versus other modes of technology transfer such as
licensing and contract research. Since successful spin-off performance
tends to be rare, it might be that for some universities spin-offs are a poor
choice by which to commercialize their research results. When forming a
company means that all IP is transferred to the spin-off, this choice has
important implications for further licensing and contract research possi-
bilities of the institution.

An important issue in encouraging academics to undertake different
types of spin-offs relates to both their skills and incentives. In the
Supportive model identified in Chapter 4, the availability of structural and
cultural mechanisms to incentivize academics to engage in contract
research activities was a key element. Also, in the Low Selective model the
‘entrepreneurial culture’ of the university or public research organization
was important. It is, however, questionable whether the entrepreneurial
culture of the institution in the Low Selective model is similar to the one
stimulated in the Supportive model. This is in line with the contemporary
notion of entrepreneurship, and science-based entrepreneurship in partic-
ular, which is shifting from serendipitous and individual to being perceived
as social and organized (Jacob et al., 2003; Moray and Clarysse, 2003).
Further research may usefully examine how structural changes can be
made and which cultural transitions are necessary to select and incentivize
new academics towards entrepreneurial activities.

Given the nature of the sector, the spin-off process in many PROs is still
evolving. Further research might examine the extent to which the three
Incubation models identified in Chapter 4 are sustainable in each institution.
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For example, few spin-offs from the incubator models have so far realized suc-
cessful trade sales or IPOs and it will be interesting to analyse how this model
adapts to failures in expected outcomes of its spin-offs. It will also be inter-
esting to examine the extent to which the resource and capability deficient
cases are able to overcome barriers to the successful development of spin-offs.

Studies that examine how parent organizations and technology transfer
offices facilitate spin-off creation and development have focused their atten-
tion on direct support mechanisms, while ignoring indirect ones. Yet, uni-
versities and public research organizations can support their spin-offs
indirectly through staging and contractual arrangements aimed at sharing
the cost of qualified personnel between the spin-off and the parent organi-
zation, or through the signalling effect of the reputation of the universities
to investors, potential partners and potential high-quality personnel. The
parent institution can also be a source of network links that are key in
reducing the costs of the search for partners, thus favouring the establish-
ment of alliances (Nicolaou and Birley, 2003b; Scholten et al., 2001).
Further research is required to understand these indirect links and the
extent to which they are substitutes for, or complementary to, direct links.
This research may also examine the extent to which these links are chang-
ing and the nature of such changes.

There is also a need for a greater understanding of the process of cultural
change within universities and public research organizations. We argued
above that an important implication of our findings is the need to promote
change in universities and public research organizations both in terms of the
management systems and the culture. Arguably, management systems are
easier to change than culture, but management systems also help shape
culture. As many institutions are currently attempting to undertake a pro-
gramme of culture change, there is an important opportunity for researchers
to investigate this process. In particular, the large differences in ethos between
the public sector and the private (commercial) sector present an opportunity
to study organizations’ attempts to manage a large culture shift.

8.4.5 Venture Capitalists

Many seed capital funds have been established using public money in order
to try and overcome the perceived equity gap that exists for early stage high-
tech ventures — for example, the introduction of UCF in the UK. An inter-
esting issue arising from the public provision of seed capital is the effect of
such funding on venture capital firms’ behaviour. More research is required
to investigate whether or not the presence of public seed money increases
the likelihood of a funded spin-off receiving more VC money later in its
development.
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There are two potential problems with the provision of seed capital early
in the development of a spin-off. First, if the TTO wishes to attract
significant amounts of money, there is a tendency to value the IP in the
spin-off on a historic cost basis. The effect is that the value of the company
is artificially inflated in order to try and raise seed capital. Second, if equity
is given away there may be a tendency to provide too much equity too early
in order to raise money, which will result in diluting equity too early. In
either case the effect of overvaluing the IP and/or diluting equity too early
will reduce the attractiveness of the spin-off to potential VC investors. As
a result, if these conditions hold, the implication of providing public seed
capital may be merely to shift the equity gap to later in the process. We need
to know much more about how any form of market intervention affects the
behaviours of market participants if we are to be better able to design more
effective public policy in the future.
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