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15. Commercializing science by means of
university spin-offs: an ethical review
Elco van Burg*

INTRODUCTION

Entrepreneurship within universities is important to exploit the full
economic and social potential of university inventions. Without entre-
preneurial individuals, and a university organization that supports those
individuals, new research findings will probably be published and taught,
but it is likely that broader value is not fully developed (e.g., Siegel et
al., 2004, 2007). Entrepreneurship within universities, for instance in
the form of university spin-offs — ventures founded to exploit university
inventions - serves to transform technological breakthroughs from univer-
sity research, which would probably remain unexploited otherwise (Shane,
2002; Meyer, 2006). Therefore, policy-makers have become very interested
in university spin-offs and in the concept of an entrepreneurial university
as a means for technology transfer and economic growth (Gilsing et al.,
2010). Universities have established policies and support infrastructures
to support entrepreneurship (van Burg et al., 2008), thereby moving in the
direction of becoming entrepreneurial universities (Bramwell and Wolfe,
2008).

However, supporting entrepreneurial activities within universities
creates several difficulties, such as the potential conflict of interest
between commercial and academic work and the risk to university
reputation if founders of spin-offs act inappropriately (Bird et al., 1993;
Shane, 2004; Slaughter and Rhoades, 2004). Due to this debate in the
popular press as well as within the university, academic entrepreneurs
feel sometimes that their behaviour is not welcomed by the university.
Therefore, there is a need to review the concept of an entrepreneurial
university, and more specifically that creation of university spin-offs,
from an ethical perspective. If one of the main goals of universities is
to produce sound knowledge, would the usage of this knowledge for
economic benefits not corrupt research ‘objectivity’? On the one hand,
faculty were proud of the success of the Stanford spin-off Google and
were happy with the research funding of $US336 million that equity sales
delivered to Stanford University. On the other hand, people asked what
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these unprecedented cases would imply for renowned universities. The
benefits of commercializing science create what Roger Geiger calls the
‘paradox of the marketplace™

[Tlhe marketplace has, on balance, brought universities greater resources
... and a more productive role in the US economy. At the same time, it has
diminished the sovereignty of universities over their own activities, weakened
their mission of serving the public, and created through growing commercial
entanglements at least the potential for undermining their privileged role as
disinterested arbiters of knowledge. (Geiger, 2004, p.265)

Thus, the engagement of universities in commercializing research raises
the question whether this engagement is good or bad.

This debate on the moral issues raised by the engagement of universities
in commercializing of research has been lively, in particular since the 1980s
(Feller, 1990). In addition, systematic inquiry of the phenomenon has
started (e.g., Jensen and Thursby, 2001; Zucker et al., 2002; Perkmann and
Walsh, 2008; Goldstein, 2010; Haeussler and Colyvas, 2011; Tartari and
Breschi, 2012). Yet, in the debate on the moral side of commercializing
research, empirical findings are often not taken into account. As a result,
the empirical validity of some arguments is questionable. Moreover, many
contributions to this debate have been remarkably one-sided. Therefore,
this study aims to bring the debate an important step forward by collecting
the arguments, evaluating them by reviewing the empirical findings and
taking into account diverse stakeholders and different ethical perspectives.
In this respect, this study goes beyond unproductive dichotomies between
‘old-school Mertonian-style’ and ‘new-school profit-oriented’ research (ctf.
Owen-Smith and Powell, 2001).

This study focuses on the ethical evaluation of university spin-off
creation, as this way of commercializing university knowledge combines
a number of important commercial activities, namely licensing, contract
research and the transfer of personnel and students. First, a review of the
literature collects the different pros and cons of the creation of university
spin-offs. This inventory of arguments is, where possible, evaluated by a
review of empirical studies that demonstrate the substance and signifi-
cance of the arguments. Here, this study contributes to the debate on the
commercialization of science by reviewing the advantages and disadvan-
tages and showing that some of them are not empirically supported, while
others are substantial. In this way, I extend earlier reviews that focused
only on the (negative) effects of patenting activities (i.e., Thursby and
Thursby, 2005; Baldini, 2008; Larsen, 2011). Second, deontological and
teleological ethical perspectives are used to evaluate these arguments
and create a synthesizing reflective equilibrium (cf. Rawls, 1999), thus
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extending previous reviews of the empirical evidence by performing an
ethical evaluation. The reflective equilibrium balances current knowledge
of advantages and disadvantages of university spin-off creation, evaluated
by different ethical theories. As such, this reflective equilibrium provides
a new foundation for the debate on the commercialization of science.
This balance of different arguments and perspectives, while taking into
account the empirical results, provides a moral criterion serving as an
instrument to evaluate university spin-off creation. In addition, the review
in this study contributes by specifying a number of directions for further
inquiry.

ARGUMENTS IN SUPPORT OF UNIVERSITY SPIN-
OFF CREATION

Knowledge Utilization

One of the main reasons to foster the creation of university spin-offs is the
knowledge utilization objective (Bozeman, 2000; Siegel et al., 2004, 2007).
Universities create new knowledge and produce inventions. Much of the
research underlying these inventions has been paid for by taxpayers, at
least in the case of public universities. Therefore, it is desirable that the
benefits of this research feed back to taxpayers, to society. This is partly
done by teaching students the results of the research and by publishing
research findings in books and academic journals (Perkmann and Walsh,
2007). The value of inventions can be further unleashed by transferring
this technology to the market, which may create more and better prod-
ucts and services, thus possibly increasing living standards for taxpayers.
Thus, commercialization of science is justified by the benefit and use of the
public (Powell and Colyvas, 2008).

Many inventions get to the market through established firms that
acquire property rights of university inventions (Thursby et al., 2001).
However, some inventions are not feasible for exploitation by estab-
lished firms. This especially applies to inventions in early development
stages and inventions that require the tacit knowledge of the inventors
for their development (Thursby et al., 2001; Mitchell et al., 2002; Zucker
et al., 2002). In these cases, exploitation by the inventor him- or herself
in a university spin-off ensures the involvement of the inventor (Hsu
and Bernstein, 1997; Shane, 2004). As such, spin-off firms are important
catalysts in spurring technology flows (Rappert et al., 1999) and can
serve to realize the commercial and social benefits of a discovery (Meyer,
2006).
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Economic Growth

University spin-offs can contribute to economic growth, both locally and
on a broader, national scale (Shane, 2004; Mueller, 2006; Gilsing et al.,
2010). Although the relationship between university spin-off creation
and economic growth is not linear (Mowery and Sampat, 2005), research
results do imply that new high-tech companies such as university spin-offs
contribute significantly to economic growth (Shane, 2004, 2009; Mueller,
2006). Support from universities helps these firms to grow (O’Shea et al.,
2005; Powers and McDougall, 2005). For spin-off firms, maintaining the
relationship with the university is important to obtain access to expertise,
keep abreast of university research, get assistance and help with specific
problems, and have access to public funding (Zucker and Darby, 1998;
Zucker et al., 2002; Geiger, 2004). Thus, by enabling and supporting uni-
versity spin-off creation, universities can contribute to economic growth.

Learning From Another ‘Culture’

A popular idea is that faculty are too isolated in their ivory tower. Their
tasks of independent observation and theorizing may have made them
introspective with little attention for the outside world. One of the benefits
of university spin-offs, as has been argued, is that they enable learning
from the different culture of business (Welsh et al., 2008). Moreover, as
there is no fundamental separation between the science and industry in
terms of technology and research subjects, university spin-offs fulfil an
instrumental bridging role (Powell and Owen-Smith, 2002). So, engaging
in university spin-off creation can result in sharper market foci of faculty
and the emergence of new research ideas (Feller, 1990).

A number of researchers have aimed to quantify this effect by examin-
ing whether academic researchers who engage in industry relationships
in general and spin-off activities in particular have more research output
in terms of published papers. Assuming that engagement in commercial
activities spurs creativity and leads to potential new and fruitful research
directions, higher publication rates are hypothesized. This hypothesis is
confirmed by the finding that such inventor-authors publish at or above
average publishing rates of faculty (e.g., Zucker et al., 1998; Lowe and
Gonzalez, 2007; Larsen, 2011).

Revenue Generation

The generation of university spin-offs provides income for universities
(Slaughter and Leslie, 1997; Jensen and Thursby, 2001; Colyvas et al.,
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2002; Leute, 2005; Welsh et al., 2008). This income can result from patents
or licences sold to these companies. Furthermore, many universities have
policies to take equity in spin-off companies, which gives them the benefit
of goal alignment and control, but also the ability to benefit from all the
business activities related to the university inventions (Bray and Lee, 2000;
Shane, 2004). Researchers report that some universities have positive
revenues of technology transfer and in particular from equity onEmm
in university spin-offs (Bray and Lee, 2000; Chapple et al., 2005). Spin-
offs may also bring complementary financial benefits because Eo% often
attract public funding, which is partly spent at the university. For instance,
Hsu and Bernstein (1997) found that MIT spin-offs used grants to fund
research at the university. .

However, it is not evident whether there is always a net benefit for uni-
versities. For example, Stevens and Bagby state that it is ‘unclear what
benefits are distributed or what the incentives are for the instruction and
service functions of universities; . . . there is no consensus regarding who
benefits or should pay for knowledge creation and transfer’ (Stevens and
Bagby, 2001, pp.264, 266). One of the main questions is whether more
public money flows to private companies than the other way around. It
seems that only a small number of top universities have net revenues from
licensing and spin-off activities, but that the majority of the zbm«oﬂmEnm
lose money on technology transfer (Geuna and Nesta, 2006; Klein et al.,
2010).

ARGUMENTS AGAINST UNIVERSITY SPIN-OFF
CREATION

Reduced Academic Commitment

The main reasoning opposing the commercialization of science and the
creation of university spin-offs argues that conflicts of interest will arise.
On the one hand, advancing academic knowledge is the primary goal of a
university researcher. On the other hand, he or she is stimulated to engage
in entrepreneurial activities that also need investment in time and wmmoﬂ.
This could create a tension between the academic tasks versus the commit-
ment to private entrepreneurship (Bird et al., 1993; Renault, Noo.mv. .
Empirical investigation of this topic, however, suggests that this tension
is not very pronounced (Steffensen et al., 2000; Martinelli et al., woomw
Goldstein, 2010), as the portion of faculty expressing interest in licensing is
remarkably low, indicating that faculty have not become too ooB.BmHQm:
(Thursby and Thursby, 2005), or because of effective ‘conflict of interest’
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policies (Argyres and Liebeskind, 1998; Leute, 2005; Powell and Colvyas,
2008; Welsh et al., 2008). In addition, research on the relationship between
patenting and entrepreneurship activities on the one hand and the publish-
ing tasks on the other indicate that engagement in commercialization in
general does not result in reduced academic research output (Zucker and
Darby, 1998; van Looy et al., 2006; Lowe and Gonzalez, 2007; Baldini,
2008; Crespi et al., 2011). Moreover, results show a positive relationship
between the quality of articles, measured by the number of citations, and
the number of university spin-offs (Di Gregorio and Shane, 2003; Powers
and McDougall, 2005). This indicates that entrepreneurial activities do
not reduce academic efforts or vice versa; they rather tend to reinforce
each other.

Research Direction Change

Related to the potentially reduced academic commitment is the objec-
tion that engagement in university spin-off creation will change research
directions (Colyvas and Powell, 2007). As Feller states (1990, p-342),
[TThe institutional incentives to foster faculty research related to reducing
technical and economic uncertainty increase as well, even when these lines
of research diverge from “academic advances in knowledge™. Whereas
research output in quantitative terms does not change, the content of the
research may change. Instead of executing fundamental research, faculty
engaging in entrepreneurial activities and industry relationships may focus
on research directions that have more commercial opportunities (ibid.). As
a result, research that benefits the public interest but has no opportunity
to contribute to a market solution could be abandoned (Krimsky, 2003).
Instead, commercial success of particular research directions can lead
to strengthening those directions, resulting in over-embeddedness that
reduces both future academic and commercial success (Owen-Smith and
Powell, 2003). Maintaining the focus on fundamental research will there-
fore be more beneficial over the long term, even in economic and com-
mercial terms, because fundamental research can result in path-breaking
innovations (Glenna et al., 2007; Lacetera, 2009). Moreover, as a result of
growing commercial and monetary interests, the autonomy of researchers
to choose their own direction could be lost (Kleinman and Vallas, 2001).
Empirically, the existence of changes in research directions is still inde-
cisive (Larsen, 2011). Some researchers have observed that researchers
involved in commercialization activities do more applied research (Godin
and Gingras, 2000; Gulbrandsen and Smeby, 2005) or shift towards more
applied research (Azoulay et al., 2009). Others, however, did not find a
change in research directions (Ylijoki, 2003; Thursby and Thursby, 2003;
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Martinelli et al., 2008). In addition, Thursby et al. (2007) show in a simu-
lation study that a research shift is likely to occur not at the expense of
fundamental research, but at the expense of leisure time.

Anti-commons Effect

One of the effects of having private parties such as spin-off companies
commercializing university research could be that this research may not
be shared freely. Because the rights on the intellectual property are sold
and since commercial interests are involved, university researchers are not
allowed to communicate openly about the research involved since compet-
itors could be listening. As a result, only the research group that invented
a certain technology can build on the research in follow-up research, but
are not allowed to present their research results in the outside world, nor
are they able to invite other researchers around the world to join their
research direction. This effect is called the ‘anti-commons effect’: commer-
cialization of research can restrict communication and exchange amongst
scientists (Vallas and Kleinman, 2007; Welsh et al., 2008). Some argue
that this is against one of the key values of universities (Krimsky, 2003;
David, 2004), namely ‘to create and sustain an “intellectual commons”: a
knowledge archive openly accessible to all members of society’ (Argyres
and Liebeskind, 1998, p.428).

The existence of the anti-commons effect is empirically confirmed
(Murray and Stern, 2007), although its impact does not appear to be very
Jarge or significant (Chang and Yang, 2008; Tartari and Breschi, 2012).
Haeussler (2011) found that scientists are more likely to share information
with others if they adhere to the ‘open science’ norm; Mars et al. (2008)
report that communication of research results among students decreased
if these students were acting as entrepreneurs commercializing the research
results, and similarly Martinelli et al. (2008) reported some anecdotal evi-
dence of decreased cooperation among faculty. Moreover, some studies
have found that publications of which the intellectual property is pro-
tected by a patent receive slightly fewer citations than their unpatented
pairs (Murray and Stern, 2007; Fabrizio and Di Minin, 2008).

Threats to Objectivity

Engagement of faculty in commercial activities such as spin-offs could
result in research that becomes biased, because of the commercial inter-
ests. An example is the systematic bias that has been found in drug-testing
studies that are sponsored by pharmaceutical companies (Krimsky, 2003;
Lexchin et al., 2003). Many people argue that university research should
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be ‘objective’ and therefore free from (monetary) interest in the outcome
of the research (i.e., Feller, 1990; Argyres and Liebeskind, 1998; Krimsky,
2003; Slaughter and Rhoades, 2004; Vallas and Kleinman, 2007). The
empirical research of Colyvas (2007) has demonstrated that institutional
change resulted in acceptance of commercial and monetary interests,
which might indicate that the norm of monetary disinterestedness is
eroding (see Kleinman and Vallas, 2001). In addition, a formal relation-
ship of a university with a spin-off firm creates the risk of damage to the
public reputation of the university’s objectiveness if inappropriate or
‘unscientific’ behaviour of the spin-off company is directly associated with
the university (Blumenthal, 1992; Shane, 2004).

Inequity Among Faculty

One of the potential side-effects of faculty’s engagement in university spin-
off creation could be that some faculty acquire a higher total income than
other faculty that do not have these revenues. Differences in faculty pay
because of entrepreneurship profits may cause envy (Slaughter and Leslie,
1997; Argyres and Liebeskind, 1998). Up till now, empirical research on
university spin-offs did not report this inequity problem.

Departure of Faculty

In the case that university spin-offs are founded by university faculty,
they will probably devote (part of) their time to this new venture and
may eventually leave their academic careers. This could be a disadvan-
tage, in the case that the university wants to keep this faculty longer on
board. Slaughter and Leslie’s (1997) research indicates that this issue is

not perceived as problematic, nor is it reported in any other empirical
study.

Unfair Competition by Spin-offs

w.oomcmm university spin-offs typically exploit public-funded research and
since they often receive support by the university, university spin-offs can
be considered as ‘state-sponsored’ enterprises (Mars et al., 2008). This
state sponsoring could create unfair competition relative to new ventures
that have to arrange support themselves (Bird et al., 1993). The validity of
this argument depends on the question of whether ‘independent’ ventures
really do not receive support. In many countries and regions, entrepre-
neurship is promoted and sponsored with incubators, funds, and so on,
such as the SBIC grant in the US (Lundstrém and Stevenson, 2005). This



























