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This paper addresses scientists' behaviour regarding the patenting of knowledge produced in
universities and other public sector research organisations (PSROs). Recent years have witnessed a
rapid growth in patenting and licensing activities by PSROs. We argue that the whole process
depends to a certain extent on scientists' willingness to disclose their inventions. Given this
assumption, we conduct research into individual behaviour in order to understand scientists' views
concerning the patenting of their research results. Data from a questionnaire survey of Portuguese
researchers from nine PSROs in life sciences and biotechnology is presented and analysed and
complemented with in-depth interviews. The results reveal that overall the scientists surveyed
show a low propensity to become involved in patenting and licensing activities, despite the fact
that the majority had no “ethical” objections to the disclosure of their inventions and the
commercial exploitation of these. Perceptions about the impacts of these activities on certain
fundamental aspects of knowledge production and dissemination are however divergent. This may
account for the low participation levels. Furthermore, most scientists perceived the personal
benefits deriving from this type of activity to be low. Similarly, the majority also believed that
there are many difficulties associated with the patenting process and that they receive limited
support from their organisations, which lack the proper competences and structures to assist with
patenting and licensing.
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Introduction

In recent years, there has been an increase in activities relating to the
commercialisation of public sector research, particularly in the most advanced
economies. The expansion of patenting activities has been one of the components of this
process. Changes in both national legal frameworks and institutional regulations,
leading to intellectual property rights (IPR) regimes that are more favourable to the
identification and exploitation of research with commercial potential, have been
introduced simultaneously with this process, which has also been accompanied by the
development or reinforcement of organisational structures and practices promoting
technology transfer (GEUNA & NESTA, 2004; MOWERY et al., 2001; ARGYRES &
LIEBESKIND, 1998; HENDERSON €t al., 1998).

However, recent research has pointed out that the whole process depends greatly on
individual scientists willingness to disclose their inventions to the research
organisation (BERCOVITZ & FELDMAN, 2003; SIEGEL et a., 2002; THURSBY €t d.,
2001). This suggests the need for research that focuses on individual behaviour, in order
to understand both: (1) the scientists position towards the appropriation of results from
their research through patents, as opposed to their dissemination exclusively through
“open science” mechanisms; and (2) their motivations to conduct the activities required
to patent and license their inventions.

The objective of this paper is, therefore, to investigate the factors that influence
individual scientists to disclose their inventions and continue with the patenting process.
This aim will be pursued by surveying researchers from Portuguese public sector
research organisations (PSROSs) in life sciences and biotechnology. The Portuguese case
is relevant since there has been a notable increase in patenting activity at PSROs since
the mid 1990s. Although patenting by Portuguese PSROs has not reached the same
level as in the most advanced economies, this discusson may produce some
conclusions that are relevant for other countries experiencing similar conditions.

The paper is organised as follows. Firstly, drawing on the literature on the subject,
we discuss the conditions that influence the behaviour of individual scientistsin relation
to the appropriation and exploitation of scientific and technological knowledge. Based
on that discussion, we derive our working hypotheses. Then we introduce the empirical
research and present the results obtained. Concluding remarks addressing key issues are
presented in the final section.

Factorsinfluencing scientists behaviour in relation to patenting activities
Evidence from most OECD countries shows that patenting and licensing activities

have been growing rapidly at PSROs, but the situation varies significantly across
countries and research organisations (OECD, 2002).
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These differences are shaped by distinctive ingtitutional, organisational and
disciplinary contexts. MEYER-KRAHMER & SCHMOCH (1998) and PAVITT (1998) argue
that it is the legal and financial framework that explains differences in academic
patenting activities. An important stream of literature has developed around the effects
of the Bayh-Dole Act and similar legidation, emphasising the importance of legal
changes in accounting for recent trends (ZUCKER et al., 1998; THURSBY, 2001;
THURSBY et a., 2002). Other studies suggest that, regardless of the institutional and
legal environments, organisational structures play a key role in the patenting and
licensing performance of public research organisations (SIEGEL et al., 2002; BERCOVITZ
et a., 2001; THURSBY et al., 2001). Further to pointing out to the historical development
of universities and the derived institutional arrangements, certain authors have also
focused on the advances in biomedical sciences and other technology-related science
areas as an important factor accounting for university patenting trends in recent years
(ARGYRES & LIEBESKIND, 1998; MOWERY €t al., 2004).

Recently, attention has also begun to focus on the individual determinants of
academic patenting and licensing (BERCOVITZ & FELDMAN, 2003; COUTINHO €t d.,
2003; THURSBY & THURSBY, 2002; OWEN-SMITH & POWELL, 2001). This approach
suggests that the patenting performance of PSROs is aso influenced by scientists
attitudes and perceptions regarding their involvement in these activities. More
specifically, it is argued that the whole process greatly depends on scientists
willingness to disclose their inventions. Individual attitudes are especialy relevant in
the absence of proactive technology transfer structures that ensure the systematic search
for commercially viable technologies and pursue the activities required for patenting
and licensing them. Under such circumstances, more substantial responsibility falls
upon the scientists themselves. Following this line of reasoning, recent research has
started to address the factors that influence individual decisions on patenting, focusing
on three main types of factors: the impact of academic incentives and reward systems;
the influence of the institutional setting, both in terms of institutional culture and in
terms of the organisation of research; and the role of support structures.

The influence of the traditional academic incentive and reward system on individual
patenting behaviour has been one of the most widely discussed issues (CALDERINI &
FRANZONI, 2004; CARAYOL, 2004; AGRAWAL & HENDERSON, 2002; STEPHAN et al.,
2002; THURSBY & THURSBY, 2002). Particular emphasis has been laid on the potential
trade-off between patenting and publication. As is known, this latter activity is essential
for both the advancement of scientific productivity and the establishment of reputations,
which are basic incentives in the academic reward system (MERTON, 1973; STEPHAN,
1996). The potential for competition between those two research outputs is based on
two arguments: patenting may lead to a publication delay (DASGUPTA & DAVID, 1994;
LIEBESKIND, 2001), which seems to be particularly serious in the case of Europe, where
a “grace period” is not available; patenting may direct scientists' interests to more

Scientometrics 70 (2007) 357



P. S. FIGUEIREDO MOUTINHO &t al.: Patenting in Portuguese public research

applied research that may be less publishable, at least in high-impact, refereed journals
(BRESCHI et al., 2005; GEUNA & NESTA, 2004). This latter aspect gives rise to a wider
concern; that patenting may influence scientists agendas, directing them away from
basic research, with inevitable impacts on scientific progress (DAVID, 2000; HELLER &
HEISENBERG, 1998; HENDERSON et al., 1998). No definitive conclusions have been
reached regarding this question. While most studies suggest that patenting and
publishing are related activities and that patent and publication productivity are
positively correlated at both the individual and institutiona levels, the nature of this
relationship and its implications for research agendas remains elusive (BRESCHI €t d.,
2005; CALDERINI €t a., 2005; CARAYOL, 2004; STEPHAN et al., 2004; AGRAWAL &
HENDERSON, 2002).

However, it was found that personal factors, such as age and career status, affect
scientists patenting behaviour by influencing their position in relation to the reward
system. Thus, older and more senior scientists appear to be more likely to patent, while
younger scientists still building a career are more likely to concentrate on publishing
(CARAYOL, 2004; STEPHAN et al., 2004; WALLMARK, 1997). This higher propensity for
patenting amongst senior scientists was also justified by their wider experience and
greater capacity for attributing value to their research results.

The institutional culture, i.e., the level of acceptance and encouragement of
technology transfer activities in general and of patenting in particular, have also been
found to influence scientists' behaviour (OWEN-SMITH & POWELL, 2001; BALDINI et a.,
2002). BERCOVITZ & FELDMAN (2003) argue that individual scientists work in a social
context, which shapes their individual behaviour. They have found that social effects
are at work and can influence the decision to patent, producing what they describe as
“observational learning”.

The impact of the research organisation on patenting behaviour has been addressed
by CARAYOL (2004), who has found positive impacts resulting from laboratory size,
full-time research and private funding. Indeed, industry-oriented activities (namely
collaborative R&D) and industry funding have been generally identified as determinants
of academic patenting (BALCONI et a., 2004; AZAGRA-CARO et al., 2003; MEYER-
KRAHMER & SCHMOCH, 1998). However, this effect has also raised concerns regarding
potential biases in scientists choice of research areas, leading them to redefine their
activities according to industry interests (DAVID, 2000; ARGYRES & LIEBESKIND, 1998).

The impact of supportive structures on scientists motivation to patent has been
addressed by various authors. Patenting decisions have been found to be influenced by
the presence of proactive and qualified technology transfer (or licensing) offices
(TTOY/TLOS) (THURSBY & THURSBY, 2002; BERCOVITZ et a., 2001; OWEN-SMITH &
PowELL, 2001). One possible explanation liesin the fact that patenting activities are not
part of scientists' training and therefore they have to be “educated” about the patenting
process (STEPHAN et al., 2004). OWEN-SMITH & PoweLL (2001) add that negative
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experiences in scientists dealings with the TTO are likely to limit their future efforts. In
the European context, where the ingtitutional involvement of the university is more
recent, MEYER et al. (2005) discuss the effectiveness of introducing incentive schemes
when support structures are missing or do not possess the required skills.

The research presented above has produced a wealth of results — and also some
unsolved puzzles — regarding the determinants of individual patenting behaviour.
However, research into the actual attitudes of scientists is more limited. OWEN-SMITH
& PoweLL (2001) explored this issue and uncovered a number of beliefs held by
scientists regarding the outcomes of patents and patenting (as well as some differences
between scientists from physics and life sciences). They argued that willingness to
become involved in patenting activities is associated with scientists' perception of the
benefits of patenting and of the costs of pursuing it through their organisation.
Furthermore, they suggest that even positive attitudes towards patenting, deriving from
scientists' perceptions of its benefits, can be offset by negative perceptions of the costs
incurred in engaging in those activities in an environment that is not particularly
supportive. This view brings the analysis closer to DASGUPTA & DAVID's (1994)
arguments, according to which the incentives to which scientists react go beyond the
guestion of their self-fulfilment (brought about by discovery) and scientific reputation.

Apart from OWEN-SMITH & POWELL’s qualitative study (2001), we are not aware of
any other research that adopts the approach of directly questioning scientists, in order to
assess their views regarding involvement in patenting activities and their perceptionsin
relation to a number of questions that may influence such involvement. That is the main
contribution of this paper.

Empirical research into scientists characteristics and behaviour
Research methodology

Drawing on the approach of Owen-Smith and Powell, as well as on the results
obtained — or ambiguities observed — in other studies of the determinants of individual
patenting behaviour, we have built our own model of the individua factors that
influence scientists' behaviour, which include their respective characteristics, attitudes
and perceptions. According to this model, scientists' behaviour would depend on: (a)
their attitude towards the appropriation and commercial exploitation of their research
results — i.e. how scientists see their mission and how the private appropriation of
knowledge fits into this; (b) their perceptions regarding the impact of patenting and
licensing on their research activity and their careers, (c) their perceptions of the
difficulties and relative costs and benefits associated with patenting and licensing
activities, as well as of the level of encouragement/support provided by their
organisation.
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Regarding (a), it was considered pertinent to question scientists about their position
concerning their involvement in activities leading to the appropriation and commercial
exploitation of public research. It was assumed that scientists who had been
“acculturated” into the open science regime (DASGUPTA & DAvID, 1994), and who
worked in an ingtitutional context where such a regime was fully applied, at least until
recently, could have a negative or puzzled attitude towards norms and practices that
“represent fundamentally different and potentially contradictory arrangements for the
creation, dissemination and use of new scientific and technological knowledge” (OWEN-
SMITH, 2003: 1081). On the other hand, it was acknowledged that these same scientists
had already been confronted, in their own environment, with some changes (abeit
timid) in these institutional arrangements, and also that they were not immune to current
debates on these issues, about which they might have a personal position.

Regarding (b), the impacts of patenting on scientists activity — both at a personal
level and at a more general professional level — our objective was to elicit the actual
views and experiences of the scientists in relation to some of the issues currently under
discussion. Our choice was therefore to ask their opinion about these issues, using as a
gtarting point the extensive and sometimes contradictory evidence offered by the
literature.

Regarding (c), the relative costs of pursuing patenting activities, our objective was
to identify the types of difficulties experienced by scientists and their perceptions of the
support provided by their organisation. The option of asking scientists about their views
on the behaviour of their organisation was judged to be the most suitable, considering
that we are looking at a context in which changes in IPR regulations are already
underway and where the organisational structures set up to support their implementation
are either till being formed or in their very early beginnings (COUTINHO et al., 2003).

In accordance with the previous assumptions, a number of working hypotheses were
developed concerning the behaviour of individual scientists, which postulated an
association between scientists involvement in patenting activities and their (i)
individual and professional characteristics; (ii) personal views regarding their mission in
the academic context; (iii) perceptions of the personal and professional benefits of
patenting; and (iv) perceptions about the organisational environment (difficulties faced
and organisational support).

The empirical research was aimed at individual researchers from nine Portuguese
PSROs in life sciences and biotechnology, which correspond to the main organisations
acting in this field in Portugal.l PSROs working in life sciences and biotechnology

1 The PSROs selected were: Instituto de Tecnologia Quimica e Biolégica (UNL), Centro de Engenharia
Biolégica e Quimica (IST), Instituto de Biologia Molecular e Celular (UB), Ingtituto de Patologia e
Imunologia Molecular (UP), Escola Superior de Biotecnologia (UCP), Centro de Biologia Celular (UA),
Centro de Neurociéncias (UC), Centro de Engenharia Biol6gica (UM), Instituto Gulbenkian de Ciéncia.
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were chosen as the target, because these are the fields in which university patenting
tends to occur more frequently (HENDERSON et al., 1998; ARGYRES & LIEBESKIND,
1998).

The research unit selected to trace the scientists was the “university research
centre”’, rather than the university or university faculty. In Portugal this is an
organisational form that brings together university faculties (sometimes from different
universities), full-time research fellows (usually young researchers with temporary
positions), PhD and other graduate students, whose work is centred around specific
missions, lines of research or projects. The choice was based on the fact that, at least in
the life sciences, these centres — which enjoy greater autonomy and flexibility than
university departments — are the main locus of university research. The organisation and
behaviour of these research organisations are discussed in detail in FONTES & PADUA
(2002).

The instrument adopted for data collection was a questionnaire survey, which was
administered between May and July 2003 by e-mail (since this is a privileged means of
communication in the research community), sent to approximately 1100 individual
researchers. Overall, 106 valid questionnaires were received, which corresponds to a
response rate of approximately 10%. It should be pointed out that there may be some
bias in the answers to the questionnaire, as these may have been predominantly
answered by those researchers who had a greater interest in IPR and patenting issues,
whether or not they had been directly involved in patenting activities. The survey was
complemented with eleven interviews with scientists who had already patented (six
interviews) and with staff from the technology transfer or patenting offices (five
interviews), whenever these existed. Given the small number of interviews and
limitations of space, we will only resort to this source of information to corroborate a
few points about which there was a clear coincidence of opinions among the
interviewed.

Portuguese context for academic patenting

The patenting performance is generally very low in Portugal (OECD, 2003).
However, the patenting activity of Portuguese PSROs has been growing in recent years,
and at a higher rate than that of business firms and independent inventors (GODINHO et
al., 2003). Changes in the regulatory and institutional environment can partly contribute
towards explaining this growth.

One key element in this process was the creation of a network of Industrial Property
Support Offices (GAPIs) managed by the National Patent Office in 2001, as part of a
wider government scheme (SIUPI), which also included financial incentives to assist
patent application, as well as the development by the patent owner of prototypes or pilot
systems. At the time of the survey, there were GAPIs at the associated universities of
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six of the PSROs surveyed, three of them replacing or complementing the activities of a
previous TTO. One further PSRO had no GAPI but relied on its university TTO.

Simultaneously, the presence of a GAPI and, more generally, a greater institutional
awareness of IP issues led these universities to introduce internal IPR regulations.
Under the Portuguese legal system, the patent will in principle belong to the
organisation in which the discovery is developed, unless it decides not to pursue a
patent, but those researchers who are patent inventors may receive a share of the
royalties derived from their patented discovery.2 Existing internal IPR regulations
confirm the university property of patents, establish the duty to disclose inventions, and
detail administrative procedures and the distribution of royalties. However, involvement
in patenting activities is still not considered to be a relevant criterion in the rules
regulating recruitment and advancement in academic and scientific careers.3

Patenting performance among the scientists surveyed

A previous involvement in patenting activities was referred to by only 15 out of the
106 researchers surveyed, corresponding to 14% of the sample.

In order to have an idea of the importance of patenting relative to other activities
that permit the application and/or commercia exploitation of research results, the
researchers were simultaneously asked about their participation in a range of industry-
oriented activities. It was found that the majority had already been involved in activities
such as collaborative R&D projects (71%) or contract research (29%),4 which suggests
that patenting is still a relatively unimportant activity when compared with research-
based, industry-oriented activities.®

However, it is interesting to note that, when asked about whether they expected their
current activities to give rise, in the near future, to results with the potential for further
application, and about which type of activities these might generate, 27 researchers
mentioned the possibility of future involvement in patenting. Taking previous
experience into account, this corresponds to a relatively higher proportion (25%) when
compared with those mentioning the possibility of conducting collaborative or contract

2 The only exception to this ownership rule concerns the regulation of the “research career” (which governs
the activity of researchers that are not university faculties): it determines that property is shared between the
organisation and the inventor(s).

3 A recent regulation concerning the evaluation of research units, for the purpose of base funding by the
National Research Council, introduced in 2005, includes patenting as an additional (bonus) criterion. This
new approach may have some impact upon scientists' future decisions.

4 However, activities such as “consultancy”, “creation of spin-off companies’, “sale of products or processes
originating from the PSRO” were even less frequent than patenting.

5 Thisis confirmed by the literature, even for universities with higher patenting propensities (e.g. AGRAWAL
& HENDERSON, 2002 for the MIT).
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research (37% and 12% respectively). While bearing in mind that stated intentions
should always be regarded with caution, this result suggests that patenting is in fact
becoming a more important feature in the agenda of researchers.

Resear ch findings

The hypotheses concerning the individual factors that might influence the patenting
of PSROs were tested through the comparison of the characteristics and perceptions of
different groups of scientists. We compared scientists who have aready been involved
in patenting activities (patenting scientists) with those who have never been involved
(non-patenting scientists). Additionally, given the very small number of patenting
scientists, we also considered the case of those scientists who expressed a willingness to
patent in the future, comparing them with those who did not.6 The main results of this
analysis are presented and discussed in the next sections.

Individual characteristics and patenting activities

The association between the variable “involvement in patenting activities” and
individual characteristics was tested using the Chi-sgquare statistical test. A significant
relationship was found to exist between patenting activities and age, academic
qualifications, job stability and the career stage attained by respondents.” Interestingly,
no significant relationship was found between these personal characteristics and the
variable “willingness to patent in the future”.

A significant relationship was found between patenting and participation in a
number of industry-oriented activities. Furthermore, there is a clear relationship
between patenting and the willingness to become involved in the exploitation of
research results in the future.8 In this case, we also found a significant relationship
between “willingness to patent in the future” and participation in some industry-
oriented activities, the major difference being the fact that the association did not hold
for the case of collaborative R&D.

Table 1 presents a more detailed analysis of the results obtained from the cross
tabulation of those variables that showed a significant relationship with previous
involvement in patenting.

® We thank areferee for having drawn our attention to this |atter approach.

" The Chi-square statistical test significances were 0.003, 0.018, 0.031 and 0.004, respectively.

8 The Chi-square statistical test significances were 0.007 (Collaborative R&D projects); 0.001 (Contract
research); 0.000 (Consultancy); 0.000 (Creation of a spin-off company); 0.004 (Other technology transfer
activities); and 0.000 (willingness to become involved in the exploitation of research results in the near
future).
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Table 1. Relationship between “Involvement in patenting activities” and personal and professional
characteristics

I nvolvement in patenting activities
Patenting researchers Non-patenting
n=15 reseezrchers
(%) n=91
(%)

Age
Less than 30 20 57.1
30-40 40 33
More than 40 40 9.9
Academic qualifications
PhD 80 40,7
Master's degree 13.3 45.1
First degree 6.7 14.3
Job stability
Permanent job 71.4 40.7
No permanent job 28.6 59.3
Industry-oriented activities performed in the past 10 years
Collaborative R& D projects 100 65.9
Contract research 66.7 23.1
Consultancy 40 5.5
Creation of a spin-off company 33.3 3.3
Other technology transfer activities 33.3 7.7
Willingness to become involved in the exploitation of research resultsin the near future
Willing to become involved | 93.3 | 36.3

These results show that researchers who are older, hold a PhD and have a permanent
job are relatively more likely to have patented than those that are younger, do not hold a
PhD and do not have a permanent position. Additionally, closer observation shows that
among researchers who have a permanent position, those at the top end of the career
structure are more likely to have patented than those who are at the beginning of their
careers, and that both sets of researchers are more likely to have patented than those
without a career position (postgraduate students or post-doctoral students), whatever
their qualifications. This suggests that, while forma institutional status generally
favours involvement in patenting, the current reward system is likely to compel less
senior researchers to favour publishing rather than patenting.

The results also show that patenting researchers are more likely to have been
previously involved in industry-oriented activities, all of them having at least worked in
collaborative R&D projects. The fact that those researchers who claimed to be willing
to patent in the future were also more likely to have been involved in these industry-
oriented activities further confirms the impact of exposure to industry on patenting
behaviour.
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These results are consistent with other research that has found a positive association
between patenting and age, career status or industry-oriented research (CARAYOL, 2004;
AGRAWAL & HENDERSON, 2002; THURSBY & THURSBY, 2001).

Researchers' view of their mission in the academic context

The vast magjority of researchers (84%) had no objections regarding scientists
involvement in the exploitation of research results. Moreover, no significant differences
were found between both patenting and non-patenting researchers, or between
researchers that were willing to patent and those not-willing to patent, as far as their
attitude towards the exploitation of research results in the academic context was
concerned.® These results suggest that, at least among the life science researchers that
were surveyed, the “third mission” of academic research has generally been assumed.

Perceptions on the personal and professional benefits of patenting

Following OWEN-SMITH & PoweLL (2001), we hypothesised that the decision to
patent depends on researchers perceptions about the potential impacts of patenting. We
considered three major categories of beliefs, related respectively with: (i) the role of
patenting in the protection and dissemination of knowledge; (ii) its influences on the
definition and pursuit of research strategies (organisation of research activities, funding,
relations with industry) at a professiona level; and (iii) its tangible and intangible
outcomes (monetary gains, reputation, career organisation) at a persona level. These
generic categories were then translated into a series of statements, about which the
researchers were asked to express their level of (dis)agreement.

To design our questions, we partially followed OWEN-SMITH & POWELL’s (2001:
106) “perceptions of patent outcomes’, derived from scientists' accounts of why they
patent. These were completed by a series of statements addressing other points that
correspond to relevant issues raised in the literature (see Table 2).

Uncovering scientists perceptions. Table 2 summarises researchers beliefs concerning
the impacts of patenting, obtained through a Likert scale (between 2 and —2).10

9 The statistical tool used was the Wilcoxon Mann-Whitney test, a non-parametric test used for comparing
two populations. This does not require the assumption that the differences between the two samples are
normally distributed and can be applied to ordinal data. We used it to test the null hypothesis that the two
samples come from identical populations, as against the alternative hypothesis that the two samples come
from different populations. The significances were respectively 0.577 and 0.161.

10 The results are presented with an aggregation of both the positive (1 & 2) and the negative (-1 & —2)
scales, because this permits a clearer differentiation between positions of agreement, disagreement or
neutrality towards the statements. This option was based on the fact that, with one exception (“protects
inventions from “predatory” behaviour”), there is no concentration of answers at the extremes of the scale, as
can be concluded from the values of the mode and the median (which refer to the full scale).
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Table 2. Researchers’ perceptions of patenting impacts

Disagree Neutral Agree )

(-1& -2) 0) (1& 2) | Median
m | mpacts on knowledge protection
Protects inventions from “predatory” behaviour 6.5 9.7 83.9 1
Restricts the free circulation of information 25.0 19.6 55.4 1
Upholds academic freedom vis-&vis industry 25.0 326 24 0
Limits the activity of other teams working in the same 194 40.9 39.8 0
research area
m | mpactson organisation of research
Directs research to some areas that are potentially more 7.6 17.4 75.0 1
lucrative
Supports validation of research 194 215 59.1 1
Produces conflicts of interest between researchers and 174 25.0 57.6 1
the organisation
Enables development of new research programmes 8.7 38.0 53.3 1
Limits the development of basic research programmes 26.4 28.6 45.1
Influences academic productivity negatively 62.4 10.8 26.9 -1
m Impactson the funding of research
Assistsin obtaining industry funding 4.3 14.1 815 1
Assistsin obtaining funding from internal sources 129 29.0 58.1 1
Assists in obtaining government funding 6.6 37.4 56.0 1
Permits economic gains through licensing 929 19.8 70.3 1
Generates return on the investment 15.1 30.1 54.8 1
m | mpacts on relationshipswith industry
Facilitates development of collaborative R&D projects 4.3 141 815 1
Signals competences to industry, attracting sponsored 4.3 15.2 80.4 1
research
Promotes consulting activities 33 45,7 51.1 1
Facilitates commercialisation 17.2 258 57.0 1
Assistsin obtaining industry funding 4.3 141 815 1
m Impactson individual careers
Brings status and peer recognition 9.7 23.7 66.7 1
Helps career progression 10.9 35.9 53.3 1
Enables monetary gains 13.0 46.7 40.2 0
Reduces choice in terms of research areas 35.2 275 374 0

The answers were classified on a Likert scale, where: 2=total agreement; 1=agreement; O=indifferent/neutral;

—1=disagreement; —2=total disagreement.

The area where we can find greatest agreement about the impact of patentsisin the
relationship between research and industry. Around 80% of researchers believe that
patenting facilitates collaboration, signals competences and attracts industry funding.
However, researchers appear to be less sure about the potential of patenting for
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affording protection in dealings with industry. A vast majority strongly believe that
patenting can protect their inventions from the predatory behaviour of industry, but
there is much less consensus regarding its impact on upholding academic freedom vis-&
visindustry (1/4 of respondents believe that it does not do this).

Patenting is also believed to have a positive influence in attracting funding from the
PSRO and from the government, athough there is not such a high consensus in this
case. Additionally, patents are believed by about 70% of researchers to be a source of
economic gains through licensing, but there is less consensus regarding their potential
to generate a return on the investment. As far as the potential for individual monetary
gains from patenting is concerned, there is, roughly speaking, a balance between those
who believe it does provide such gains and those who do not.

There is also some divergence regarding the impact of patenting on the “open
science” regime: while more than half of the researchers believe that it restricts the free
circulation of information, there is a greater variety of opinions regarding its restrictive
impact on the activity of other teams working in similar areas, with neutral effects being
most often mentioned.

Researchers perceptions are again not consensual about the impact of patenting on
the organisation of research. They definitely believe that a focus on patenting directs
research towards certain areas that are potentially more lucrative (75%), but there is
great dispersion of opinions regarding its negative impact on the development of basic
research programmes. Moreover, there is still a high proportion of researchers (62%)
who do not believe that it influences academic productivity negatively (although about
Y. of researchers believe that it does). Patenting is moderately believed to enable the
development of new research programmes (although the absence of any such impact is
recognised by 38% of researchers). Additionally, more than half of the researchers
believe that patenting may produce conflicts of interest within the organisation.

The impact of patenting on individual careers is again an area where there is limited
consensus. About 2/3 of researchers believe it brings status and peer recognition —
which may reflect recent changes in cultural attitudes at university level. But the belief
in its importance for career advancement is less strong: about half of the respondents
believe it to be positive and very few researchers regard it as negative, but 36% till
believe it has no impact. These results are reinforced if we recall researchers moderate
beliefs in relation to other previoudy discussed questions, which have some bearing on
career development (considering the current reward system): the impact of patenting on
academic productivity and on the ability to engage in basic research.

There is aso little consensus regarding the impact of patenting on researchers
freedom for choosing their research topics, with positive and negative opinions being
approximately equivalent. If we compare this result with a similar one regarding the
role of patents in upholding academic freedom vis-a-vis industry, we can conclude that
thereisagreat diversity of opinions regarding thisissue.
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Interviews conducted with researchers who had already had patenting experience
went further into the question of its impact on careers. Generally, these researchers did
not see patents as having a positive impact on individua careers, given the current
system of career advancement. This was regarded as a constraint, which they believed
acted as a redtriction on more extensive involvement. Based on this evidence, it is
possible to suggest that the motivation of these scientists to patent has not been
positively influenced by the current incentive and reward system.

Comparing perceptions of different groups of researchers. In order to explore this
issue further, we compared the perceptions of patenting and non-patenting researchers
(using the statistical Wilcoxon Mann-Whitney test). It was found that perceptions of the
impacts of patenting do not vary significantly across the two groups of researchers. It
was only possible to obtain statistically significant differences for two beliefs — that
patents “limit the activity of other teams working in the same research area’ and that
they “reduce choice in terms of research areas’ — which are given greater importance by
patenting researchers. Since previous patenting experience did not seem to differentiate
between researchers in terms of perceptions, we tested whether there were significant
differences between scientists who were willing to patent in the future and those who
were not. However, the results obtained were roughly the same.

The results from both our own and other research pointing to differences in
patenting behaviour at different career stages led us to test whether there were
significant differences in the perceptions of the impacts of patenting, according to age
and job stability. Surprisingly, no significant differences were found between the groups
tested. The only exception was in the belief that patenting “influences academic
productivity negatively”, which was found to have more importance for those
researchers who had a permanent job. The fact that there were no great differences
between groups of researchers at different career stages and with diverse previous
experience and perspectives regarding patenting suggests that many of those issues are
transversal to the research community in the biotechnology field, or at least to the sub-
set that answered this questionnaire. On the other hand, it is also relevant to note that
this type of issue is till a relatively new one for the Portuguese community and
therefore it is probable that, with a few exceptions, professional activities and personal
careers have not yet been strongly affected (either negatively or positively) by the actual
performance of patenting activities.

Perceptions on the organisational environment

We will now examine the relationship between the characteristics of the
organisational environment and researchers’ patenting behaviour.

We investigated whether an association exists between researchers’ perceptions of
the organisational environment — eg., internal capacities and infrastructures for
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patenting and licensing — and their involvement in patenting activities. Specifically, we
assumed that patenting can be influenced by scientists awareness of an IPR policy in
their organisation, by the perceived difficulties in pursuing patenting and licensing
activities and by the support that scientists expect to receive from their organisation.
When interpreting the results, it is important to bear in mind that, because the
establishment of most TTOs /TLOs is very recent in Portugal, their staff are still likely
to have limited experience of patenting and licensing activities. For the same reasons,
researchers might not have been fully aware of the activities of these organisations or
had the opportunity to resort to them. Similarly, they might not have been familiar with
the new IPR regulations.

Researchers were, first of al, asked about the existence of an IPR policy in their
organisation and about its clarity (Table 3). A comparison between the answers of
patenting researchers and non-patenting researchers shows that there was a much more
substantial proportion of non-patenting researchers who did not know whether their
organisation had an IPR policy (41% as against 13%). On the other hand, the magjority
of patenting researchers (73%) responded affirmatively about the presence of such a
policy, as compared with only 41% of non-patenting researchers. However, it is
interesting to note that, in both groups, a high percentage of researchers felt the need for
a clarification of their organisation’s IPR policy or for the development of such a policy
when it did not exist.

The next step consisted in assessing researchers perceptions of the difficulties
associated with patenting. Patenting researchers were questioned about the difficulties
that they experienced in the patenting and licensing process. Similarly, non-patenting
researchers were asked about the areas in which they anticipated greater difficulties, if
they decided to become involved in such activities. The questionnaire presented the
same list of difficulties to each group and asked the respondents to rank them on a
Likert scale (from 0="low importance” to 3="crucial”). Table 4 presents the average
value of each difficulty for the two groups.

Table 3. Awareness of PSRO IPR policy and opinion about its clarity

I nvolvement in patenting activities

Patenting researchers (%) | Non-patenting researchers (%)
Awareness of | PR policy
at the resear ch organisation
Yes, it exists. 73.3 40.7
No, it does not exist. 13.3 18.7
Do not know 133 40.7
Need for clarification
or development of IPR policy
Yes 60 70.3
No 26.7 4.4
Have no opinion 133 25.3
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Table 4. Difficulties anticipated and difficulties experienced in patenting and licensing processes

Difficulties experienced Difficulties anticipated
by patenting researchers by non-patenting researchers
Averagevalue | Ranking Averagevalue | Ranking
Patenting activities
Ignorance of legal frameworks and
institutional regulations 1.53 1 2.34 2
Identifying the commercial and
technological potential of research 0.80 9 1.36 9
results
Accessing information on existing
patents in the same area 0.93 i 1.80 i
Filing a patent application 147 2 2.07 4
RelaIlonshlps with examiners from 0.87 8 193 6
patent offices
Accessing financial resources 113 6 2.35 1
Licensing activities
Identifying potential clients 1.33 4 1.80 7
Accessing complementary _ 127 5 1.94 5
competences  (e.g. marketing)
Negotiating licensing agreements 1.40 3 2.33 3
Establishing technological
relationships with industry or other 1.33 4 174 8
organisations

A comparison between the answers of the two groups shows that, on average, those
researchers who have never been involved in patenting attribute a higher value to all
difficulties than those who have patented and so have effectively experienced these
difficulties. Thus, while, overall, patenting emerges as a process that is paved with
difficulties, the perceptions of those difficulties appear to be greater than the actual
compl exity.

Despite these differences, “ignorance of legal frameworks and institutional
regulations’” and “filing a patent application” are considered to be magjor difficulties by
both groups of researchers. Thus, a key problem concerns the specific knowledge
associated with the forma and legal aspects of patenting, with which researchers are
usually unfamiliar. Similarly, negotiating licensing agreements — an activity that
combines legal skills and expertise in the marketing of technology — ranks amongst the
most problematical activities for both groups.

“Accessing financia resources’ is considered to be the most serious anticipated
difficulty, while actually ranking sixth among the difficulties experienced, suggesting
that access to funding may be overestimated as a difficulty by researchers who have had
no previous involvement in patenting.

Conversely, difficulties relating to the commercialisation process, such as:
“establishing technological relationships with industry or other organisations’ and
“identifying potential clients’, which rank high among patenting researchers, may be
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underestimated by the other group. Since these kinds of difficulties only become
perceptible at a more advanced stage, non-patenting researchers may not even be aware
of them.

Researchers were also asked about those areas in which their research organisation
could assist them. It was found that, in both groups, only a minority of researchers
perceive the existence of any organisational support, in terms of competences and
infrastructures directed towards patenting and licensing activities.

Interviews with researchers who have aready had patenting experience confirm and
reinforce the above results. Even when there are organisational structures supporting
technology transfer and/or patenting, most researchers perceive these as being
underfunded and understaffed and refer to the lack of qualifications and competences of
their staff and, particularly, to their poor marketing, technical and negotiation skills.

Patenting and licensing involve a set of skills that academic researchers rarely
possess. As a consequence, without any effective structures to assist them, the more
productive scientists may be particularly reluctant to spend time on tasks that they
usually see as marginal to their core activity and that are not valued by the academic
reward systems.

In order to test if perceptions of better support might have some impact on the
willingness to patent, we asked researchers whether a number of changes in their
organisation, at that level, would stimulate their involvement in patenting.1l Using the
Mann-Whitney statistical test, significant differences were found between researchers
who were willing and those who were not willing to patent, in relation to such questions
as the “definition of an internal 1PR policy”, “presence of specific support in terms of
infrastructures and competences’ and “an environment that was globally supportive to
entrepreneurial activities”.12 These results suggest that, in Portugal as elsewhere, clear
policies and incentives at the organisational level are indeed important, whilst also
pointing to the need to reinforce the activity and competences of TTO/TLOs.

Conclusions

This paper addressed the individual determinants of patenting among scientists from
public sector research organisations. An empirical analysis was carried out on a sample
of 106 researchers, from nine of the most important Portuguese public sector research
organizations (PSROs) in the fields of life sciences and biotechnology. These
researchers were asked about their views on scientists involvement in patenting and
about their perceptions of the professional and personal impacts of patenting and the
difficultiesin performing it within their organisation.

11 Theimportance of each change was dassified on a Likert scale between 0 (not rdlevant) and 3 (very important).
12 The significances were 0.015, 0.019 and 0.05, respectively.
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It was found that few researchers (14%) had already filed a patent and that most of
them showed little willingness to become involved in this type of activity. Interestingly,
this behaviour occurs against a background in which most researchers have no “ethical”
objections to scientists' involvement in the commercial exploitation of their research
results and have already been involved in other technology transfer activities.

Researchers perceptions about the impacts of patenting on their individual careers
can partly contribute towards explaining this finding. Overal, they perceived the effect
to be a moderate one, and there was some divergence about what can be described as
professional aspects: i.e. the impact of patenting on the protection and dissemination of
knowledge and its influence on the definition and pursuit of research strategies. The
only exception concerned its impact on the relationships with industry, which was
generally perceived as positive. On the other hand, most researchers perceived that there
were many difficulties associated with the patenting process, particularly among those
who had never been involved in patenting. Moreover, most respondents also referred to
the limited support that they received from their organisation in that area.

We tested a number of hypotheses relating to the impact of individual factors on
patenting, through a comparison between different groups: on the one hand, researchers
who had aready been involved in patenting activities and those who had not; on the
other hand, researchers who expressed a willingness to patent in the future and those
who did not.

Personal characteristics, such as age, job stability and career stage (which are often
related), were found to be associated with previous involvement in patenting. This
confirms the expectations that greater experience, reputation and institutional status
favour patenting. But these results also suggest that the current incentive and reward
system, with its emphasis on scientific productivity, is compelling younger scientists —
who are often still seeking access to the academic career structure or are at very early
stages in their careers — to direct their efforts towards more basic research and
publication. Although these younger scientists seem to be relatively open-minded about
patenting, they are not prepared to be actively involved. Evidence about perceptions of
the personal and professional impacts of patents — although not fully conclusive — and
interviews with patenting researchers would appear to confirm this view.

It was found that participation in industry-oriented activities is associated with
actual and intended involvement in patenting, confirming the importance of previous
experience with industry as an inducement for furthering patenting performance. Thisis
consistent with previous findings in the literature which point out that increased direct
interaction between universities and industry favour the direct commercialization of
academic research results (GULBRANDSEN & SMEBY, 2005; VAN LooY et al., 2004).

Interestingly, perceptions of the personal and professional advantages of patents are
rarely associated with previous or future patenting performance. Indeed, mixed opinions
regarding the impact of patenting on the organisation of research and on the protection
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and dissemination of knowledge were found across different types of individuals
(regardless their age and career groups, that in other research were found to behave
differently with respect to patenting). Such pattern is not totally unexpected. On the one
hand, it mirrors the controversies surrounding the effects of patenting both on the
appropriation of publicly funded research and on the “open science” regime —
particularly its effects upon the definition of research agendas and the widespread
dissemination of results. On the other hand, it may reflect the relative novelty of
involvement in patenting activities amongst a research community whose
“acculturation” took place under the “old regime’. This community is now being
confronted with a changing environment, where only recently some incentive
mechanisms to encourage researchers to disclose their inventions and engage in
patenting activity have begun to be introduced. However, because of the transnational
nature of its activities and relationships, it has already been exposed to the practices of
researchers from other countries (namely the US) and to the debates associated with
this. Our survey was carried out amongst Portuguese researchers in a period of change
and at a time when they are faced with an eventual re-assessment of their own attitudes
towards these issues. It would therefore be interesting to revisit them in the coming
yearsin order to follow up this process.

On the contrary, some differences were found between researchers in terms of their
perceptions of the organisational environment. Non-patenting researchers are less aware
of IPR policies and attribute a greater importance to al the difficulties associated with
patenting and licensing than those who have actually experienced them. Additionaly,
researchers who expressed a willingness to patent in the future consider that
improvements in ingtitutional policies and in support structures will effectively
stimulate patenting. This is consistent with other research that points to the key role
played by quaified organisational structures in motivating scientists for patenting
(THURSBY & THURSBY, 2002; BERCOVITZ et al., 2001; OWEN-SMITH & POWELL,
2001).

Although some significant differences were found between scientists with different
patenting behaviour, we are aware that, given the small number of researchers with
actual patenting experience, these results cannot be considered to be fully conclusive. It
can nevertheless be argued that since most researchers perceive patenting as providing
weak personal benefits and as representing a complex process, these individual
perceptions are relevant factors in accounting for the low level of patenting in
Portuguese PSROs.

In policy terms, the above conclusions — relating to the characteristics of patenting
and non-patenting scientists, the perceptions of the advantages and disadvantages of
patents, as well as the difficulties associated with pursuing patenting activities — provide
some indications about possible actions to be taken.
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The most immediate actions should consider adapting the existing institutional
regulations — namely the incentive and reward systems — and the organisational
structures, in order to motivate scientists to disclose their inventions and engage in the
activities required to patent them. With respect to the organisational structures, our
results also suggest that TTOSTLOs may have a critical role to play in inducing
scientists who have had no previous involvement in patenting, to engage in such
activity. In fact, it was noted that previous participation tends to reduce the perceived
barriers to further participation. If these scientists become more familiar with the
processes of patenting and licensing, namely through the demonstration effects
provided by more experienced ones, participation rates may increase substantially
(BERCOVITZ & FELDMAN, 2003).

It is also interesting to note that the “imprinting effect” of negative experiences
(OWEN-SMITH & PoweLL, 2001) does not seem to be at work in this case: most
researchers who had already patented expressed the willingness to do so again, despite
their perceptions of the difficulties involved and the inadequacy of the support
provided. The fact that researchers are conscious of the still incipient nature of existing
structures and expect these to improve, may explain their attitude. This creates a
“window of tolerance” that should be used by these structures to become more
effective.

The historical accounts of the emergence and evolution of entities such as the
Research Corporation, founded at UC Berkeley as early as 1912, or the BTG group,
founded in Britain in 1948, show how important such types of structures, that are
specialised in dealing with PR and have emerged from academic contexts, might be in
encouraging patenting activities. Examples such as these confirm that experienced
TLO/TTO dtaff is an important requirement for improving both the conditions under
which researchers disclose their inventions and the opportunities arising in the
subsequent process. In short, proactive measures, such as the setting up of new IP
offices and the improvement of existing ones, are needed in order to remove the barriers
to initial involvement as well as to sustain the efforts of more proactive scientists.

The research presented in this paper was largely exploratory. It addressed a context
where rules, attitudes and practices are starting to change, but where some of those
changes are subject to a number of obstacles: on the one hand, they are hindered by the
uneven pace at which different elements in the process are evolving; on the other hand,
they are challenged on account of their ethical implications and potential impacts on
scientific progress. The research conducted for this paper observed this evolution
through the views and perceptions of individual scientists, who are an important and
interested party in the process, but who have rarely been asked about it. We believe that,
despite the small number of researchers who answered the survey and the potential bias
towards those who are more interested in |PR/patenting questions, our research has
provided some useful insights. These concern the direction of the changes taking place,
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the obstacles to their continued pursuit and aso the areas of indefinition, controversy or
potential conflict, as seen from the standpoint of a key actor. These results, as well as
the methodological approach used to elicit them, may be relevant to other countries
going through similar processes.

Moreover, some useful inferences might be drawn for future research in this area.
Proper frameworks should be developed linking together individual factors (attitudes,
characteristics, behaviour) and contextual factors (organisational, disciplinary, legal and
institutional). The present study, though focusing essentially on individual factors and
presenting the limitations of an exploratory work, should be seen as a contribution
towards that goal. Moreover, forthcoming investigations should be cross-national so
that the inter-country variation in individua and contextual factors might also be
understood.
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