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Ca’ Foscari University of Venice

Abstract

Department of Management

Economics and Business Administration

Technology Transfer: replacing universities with private organizations.

by Martino ONGARO

The economic literature on the Technology Transfer process has mainly focused on
the university, as repository and distributor of knowledge. Today, however, this
institution can be effectively substituted by various forms of private and publicly-
funded organizations, especially for applied research. Therefore, there is a need
for determining if, and how, the previous knowledge gained on the University-
Industry Technology Transfer process can be applied also to private entities. This
work aims to provide, initially, a review of the literature surrounding the phe-
nomenon, with a specific focus on four different variables: involved actors, transfer
channels, processes and mechanisms, governance and policy. Later, will be de-
scribed the differences in approaches emerging when the University is substitute
by a private organization, to inductively determine how peculiarities of these insti-
tutions may influence the process. Lastly, these differences will be tested against a
case study, the Bruno Kessler Foundation, to confirm or refuse the hypotheses.
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Chapter 1

Introduction

Definitions, perspectives, issues

In layman’s terms, Technology Transfer can be broadly defined as the process that
takes research results to end customers in the market. However, behind this sim-
ple definition, the topic has risen considerable attention in the last 25 years from
many academics, institutions, and governments, leading to a substantial literature
encompassing almost any possible perspective.

One side effect of such extensive literature is that even the technology transfer it-
self has no shared definition, and no unique notion can possibly comprehend every
characteristic, angle and shade. Nevertheless, a simple and recognized definition
can be taken from the Association of University Technology Managers: “the process
of transferring scientific findings from one organization to another for the purpose
of further development and commercialization” (Genshaft et al., 2016). Even Boze-
man (2000), in his well-known review, recognized the definition issue, eventually
citing Roessner (2000) for “the movement of know-how, technical knowledge or
technology from one organizational setting to another”

Another definition, that focus on the aim of this process, is the one from Rogers et
al. (2001): “the technology transfer process usually involves moving a technological
innovation from an R&D organization to a receptor organization; it is fully trans-
ferred when it is commercialized into a product that is sold in the marketplace”.

Often the object of transfer is not the technology itself, as a product, but the en-
tire knowledge surrounding its conception, use, and application. In recognition
of these cases, a broader definition can be taken from Argote and Ingram (2000):
“knowledge transfer is the process through which one unit is affected by the ex-
perience of another”. It can be considered at the systemic, organizational, and the
individual level, either explicit or implicit. Similarly, Zhao and Reisman (1992) ob-
served that the definition acquires considerably different shades according to the
discipline it is considered in, i.e. among economists, sociologist, anthropologists.

Elsewhere, has been noted that the seek for a canonical and universal definition is
futile, but it gains importance as long as it promotes a better understanding of the
phenomena by the comparison of differences (Bozeman, 2000). This definition issue
is not limited to the technology transfer, but it extends to the very fundamental
topics this process is built upon: even technology has not a clear definition, but it
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is commonly seen as a “tool”, further opening the issue for the qualification of this
term.

Innovation, instead, is broadly recognized as the process of generating and recom-
bining ideas: “the process of doing something new or adding value to old things by
changing the way they’re done” (Baskaran and Mehta, 2016). Its concept, however,
significantly varies across cultures and contexts, ranging from a more radical and
disruptive nuance in advanced economies to traditiovations and lateral thinking in
developing countries.

Moreover, in a traditional perspective on innovation, firms acquire consulting ser-
vice and built relationships with technology centers to foster internal R&D and to
mitigate uncertainties embedded in the research activity. Nowadays instead, in a
technology transfer setting, the benefit is reciprocal: Siegel et al. (2003a) reported
that 65% of scientists experience positive effects on their experimental work, either
in quantity and quality, even in basic research. It is safe to say that in a real-world
scenario the technology transfer appears to allow information to flow in both di-
rections.

Similar meaning have the concepts of University-Industry relationships, defined as
“trusting, committed and interactive relationships between University and Indus-
try entities enabling the diffusion of creativity, ideas, skills and people with the aim
of creating mutual value over time”, and R&D collaboration, as in “the cooperation
within a group or teamwork both in organizational and individual levels with an
objective to create a useful and valuable innovation to achieve the common goal set
collectively” (Frasquet et al., 2012).

Rather than an evolutionary approach, Bozeman (2000) used a historical perspec-
tive. He divided policies regarding general technology development and exchange
in three consequential paradigms. The first was the market failure paradigm, which
identifies a historical moment with clear negative externalities, extremely high trans-
action costs, unavailable or distorted information, creating the opportunity for a
government intervention. Its role was limited to removing barriers to the free mar-
ket through appropriate policies (i.e. IP policies), leaving to Universities the role of
source and gatekeeper of basic research.

Secondly, the mission technology paradigm recognized that private actors involved
in “national interest” related R&D could not easily and effectively reach their ob-
jectives; this phase witnessed the redefinition and enlargement of (federal) govern-
ment as R&D performer, due to its unique ability to gather resources and exercise
influence. The third stage refers to a turning point in which each actor in the na-
tional innovation system stops working in isolation, and starts to act cooperatively,
as part of a network of specialized entities. As stated, “the logic is simple: uni-
versities and government labs make, industry takes”, sustained by an ensemble of
policies to foster interaction, exchange, and collaboration.

For a more European-centered historical perspective of the phenomenon, a brief
introduction can be taken from Geuna and Muscio (2009). They focused on the
university perspective, observing the role they had in the shift to the knowledge-
based economy. They stated that the main change resides in the new institution-
alization of University-Industry linkages, aimed to increase the direct involvement
of academic staff through a change in their activities.
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In fact, in the past, the traditional interpretation of technology transfer heavily re-
lied on the effort and the initiative of individuals. Balderi et al. (2007) used five
stages to illustrate the shift in the university’s approach to technology transfer.
Firstly, the discovery of the phenomenon, with sporadic and localized initiatives
to inspire researchers. Later, an acceptance phase and the appearance of sponta-
neous actions, proving the raising awareness and acknowledgment of this process.
Thirdly, enthusiasm and expectations lead to a radical change in attitudes and the
establishment of dedicated offices and policies. Fourth, a learning process takes
places, with the experimentation of models and settings, exposing the need for a
rationalization of the process and a change in national legislation. Lastly, this lead
to the seeks for a significant and positive discontinuity, with a new comprehensive
model.

These needs have been developed alongside more comprehensive economic the-
oretical frameworks; representative examples are the National Innovation System
and the Triple Helix, which emphasize the role of the University in the new econ-
omy landscape (Balderi et al., 2007). This trend found a match even in the legisla-
tor will: most of the more developed countries, through their various institutional
authorities and agencies, are actively rethinking the role of local research organiza-
tions (Geuna and Muscio, 2009).

As part of their strategy for the development of a knowledge-based society, govern-
ments are soliciting a more active role from universities in the national economic
development, specifically through the demand for more industry-funded research
(Geuna and Muscio, 2009) and university-based entrepreneurship (O’Shea et al.,
2004). Needless to say, the greater the university research funded by firms, the
smaller the government funds required (Yusuf, 2008). Elsewhere, government poli-
cies aim to increase economic returns from publicly funded research (Bercovitz and
Feldmann, 2006).

Questions have been raised about the appropriateness of these aggressive policies.
Specifically, budgetary stringency policies and the demand for more applied and
contractual research (as opposed to basic, open science) besides academic them-
selves, has also been criticized by the public opinion. The answer resides in the
evaluation of the impact that scientific knowledge in general and academic re-
search, in particular, can have on the national economic performance.

A first, quantitative indicator comes from the Community Innovation Survey, in
which universities has been found to represent the 9% of partners collaborating
in any innovative activity (Muscio, 2008), even if elsewhere other surveys in in-
dustry ranked universities least as innovation partners (Yusuf, 2008). Other au-
thors showed how about 10% of the new products and processes commercialized
by firms would never be introduced without the university contribution (Bekkers
and Bodas Freitas, 2008).

In a qualitative perspective, instead, a significant contribution comes from Bercovitz
and Feldmann (2006). He investigated the driver for an increase in university-
industry collaboration, highlighting the growing scientific and technical content of
all types of industrial production and the new, high opportunities offered by tech-
nological platforms. Bozeman (2000), in earlier days, stated the rising importance
of this trend through four different indicators: major policy initiatives, dedicated
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academic journals, technology transfer inserted into organizational mission state-
ments, specific job titles and thousands of articles.

Another macroeconomic perspective can be taken from Markman et al. (2005), who
observed that an increase in R&D expenditure and activity yield more innovation,
thus producing a larger number of inventions; these have a positive impact on
productivity and growth, leading to economic development and well-being. A mi-
croeconomic perspective instead has its root in the resource-based view (Werner-
felt, 1984) and the strategic value of organizational knowledge. In fact, as clarified
by Argote and Ingram (2000), this should be the principal source of competitive
advantage, pushing organizations to invest into internal knowledge difficult to im-
itate.

In this scenario, relevant contributes come from O’Shea et al. (2004) and Yusuf
(2008) who referred to various forces that should enforce the university’s role into
the knowledge economy. Some of these come from the firms’ demand for innova-
tion, which is increasingly used as a tool for sustaining their competitiveness; in
fact, more and more companies are taking advantage of new opportunities arising
from scientific advancements.

Moreover, if knowledge and technology remain key factors in firm competitive-
ness, and if a significant part of this innovation continues to be generated by univer-
sities, three trends can be foreseen (Yusuf, 2008): a further increase in the demand
for high-skilled labor force; greater investments in either basic and applied science,
from both public and private entities; a growing importance of (technological and
scientific) entrepreneurship and of intermediating entities.

This perspective matches the one of O’Shea et al. (2004) who recognized the grow-
ing importance of knowledge creation and exploitation, especially the one linked
to new technological-based entrepreneurship. These firms already assumed a fun-
damental role in linking science to market, demonstrating themselves as the best-
suited entities for converting new scientific discovery into market opportunities.

Empirical support for this trend has already been found. The dual benefit of col-
laboration, both for firms and universities, the desire of the latter to differentiate
funding sources, the interest of government to developing contexts whose R&D
capabilities attract multinational corporations’ investments: they all drive to an in-
tensification of university-industry interaction over time, sustained by a change in
the economic and institutional environment (Debackere and Veugelers, 2005).

What is usually neglect by the literature, instead, is that even if this trend has its
root in the university-industry cooperation, it refers to a larger perspective: the
transfer of knowledge and technologies from research institution to firms as mar-
ket gatekeepers. That is, while research on technology transfer has been largely
devoted to the university as the source, little attention has been paid to other types
of institution, i.e. private research centers, research foundations, development fa-
cilities, etc.

One of the reasons behind this narrowed focus may be an easily acknowledgeable
bias: the actual association of many authors to universities, which could have led
to an over-study of the nearest and better-known realities, leaving overlooked less
accessible institutions and contexts.
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A very similar bias is recognized inside the very technology transfer literature: as
reported by Muscio (2008) the great part of empirical research focus mainly on
mechanisms that can be easily codified but have their limits in the weakness and
limited information they provide on the magnitude of the phenomena. In other
words, the easier is to gather data and information about a phenomenon, the better
understood it will be.

The same author observed that this process “seems to have not dominant actor or
mechanisms, clearly and directly identifiable”, reporting several issues in finding
an overall, general model that could guide institutions, a problem that arises from
the difficulty in the typification of the phenomena.

So, academics have a thorough understanding of the technology transfer between
university and, ultimately, the market. However, the same literature has quite over-
looked the technology transfer from other types of institutions, especially private
entities. Contemporary, the changing economic environment is leading us to the
knowledge economy, where all sources of newly developed knowledge and tech-
nology will acquire greater and greater importance.

Therefore, the main rationale behind this thesis is to understand whether or not
the technology transfer, as in a perspective of mechanisms and processes, could
be considered the same whether the source is a (public) university or a private
institution. The main question is: does all we know about the technology transfer
process, between university and industry, still apply to a private-market scenario,
in which both the source and the receiver of knowledge are private institutions? Do
we need to simply substitute the word “university” with the expression “research
institution” in the literature, or do exists some major differences that will make the
current knowledge of this process inappropriate, when referring to private entities?

To answer this question will be firstly constructed an organic review of the over-
all literature. Will be considered main authors and publications in the last decade
and a half, in an attempt to cover the most significant contributions. There is no
ambition to cover all the knowledge related to the process, given the vast corpus
of scientific publications related; however, an attempt will be made to picture for
the reader an overview of the entire process, covering actors, channels and evalu-
ation perspectives. Later, will be discussed all the theoretical differences between
university-to-industry and business-to-business technology transfer. Finally, these
differences will be confronted with a real-world experience in the field, to gain an
empirical insight on the topic.

The rest of this thesis is organized as follow.

Chapter 2 will review the economic literature concerning the university perspec-
tive on the technology transfer, including: history and open science; academic sci-
entists and their attitude; technology transfer offices, with their roles and models;
the faculty’s and department’s influence. Chapter 3 will outline the characteristics
of industrial receivers, especially firms, spin-offs, and other non-industrial actors
as research and technology transfer organizations, incubators and science parks.

Chapter 4 will describe the main channels, among which patents, spin-offs, re-
search contracts and informal exchanges, highlighting issues and barriers that may
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be encountered. Chapter 5 will resume the literature on the evaluation of the pro-
cess, both quantitative and qualitative, as well as the policy implications and sug-
gestions emerged in the literature review.

After the literature review, Chapter 6 will delineate the major differences between
the two paradigms, the university-industry and the business-to-business technol-
ogy transfer, hypothesizing changes and emerging traits of the process. Chapter 7
will present the case study of the Bruno Kessler Foundation, a non-profit publicly-
funded research organization, describing its structure, processes, and policies. Fi-
nally, Chapter 8 will discuss the case study, draw the conclusions, and provide the
concluding remarks.
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Chapter 2

The University Perspective

Institutions, academics, and TTOs

The academic environment and the university organizational structure are the most
influencing factors in determining the modalities through which the technology
transfer takes place. The environment shapes the individual attitude toward com-
mercial activities, while the organizational structure provides instruments and paths
for the development of commercial ideas into successful endeavors. Moreover,
these two factors constitute the strongest difference between public universities
and private research organizations. In this chapter, firstly will be presented the
culture that marks these institutions, and the individual perspective of academic
researchers. Later, will be described the role of TTOs and faculties in the develop-
ment process and the individual attitude toward technology transfer. The differ-
ence between the public and private environments and structures will be analyzed
in Chapter 6.

2.1 University as institution

The first university was founded in 1088, but the “scientific” approach and role that
is usually acknowledged them was shaped only in the 17th century. The “open
science”, that has largely characterized their activity until now, is a “widespread
system of exchange based on the value of scientific priority and prestige” (Mur-
ray, 2005). It relies on a series of norms that facilitate full disclosure and diffusion
of research results, where a set of economic incentives push toward a cumulative
knowledge production, i.e. public research funding that recognize and reward the
priority of the research outcome.

Lately, in the previous century, a new system has arisen oppositely to the open sci-
ence: the “patent system”, also called the “economy of inventions”. In this regime,
property rights on scientific discoveries ensure the potential stream of financial re-
wards, based on the ability to exclude others from the appropriation of newly cre-
ated value and the compensation for commercial exploitation in exchange for the
disclosure.

These two models clearly collide, a conflict that is enforced by the increasing focus
of universities and public policies on commercialization activities, challenging the
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culture of open science. In fact, academic scientists’ fundamental devotion to the
open science paradigm shaped a third alternative to these systems, a hybrid econ-
omy with mixed elements from both parties. In this perspective, both firms and
academic inventors use patents to protect and exchange new knowledge – even if it
is believed to be “less efficient than the previous reliance on ’pure science’” (Geuna
and Muscio, 2009). Similarly, Owen-Smith and Powell (2001) found a convergence
toward a hybrid system of scientific and technological success.

An example is the phenomena of “patent-paper pairs”: starting from the same
knowledge, a patent will be firstly applied for, then a paper will be published after
the delay required by the patent process (Murray, 2005). In this model, both objec-
tives will be satisfied: the publication, for academic purpose, and the IP protection,
for commercialization. In fact, even scientists themselves are interested in protect-
ing their ideas, since patents have become major bargain chips, a currency in the
knowledge economy.

A different terminology is used by Stern (2004) who referred to a “science ap-
proach” quite similar to the open science approach. He defined it also (and most
interestingly) through the peculiar reward system based on the scientific priority,
which drives researchers to publicize their findings as quickly as possible, without
retaining any right on the intellectual property.

There is a widespread debate on which paradigm should be adopted by publicly-
funded institutions like universities, especially when considering the type of knowl-
edge involved in these different approaches: basic science and applied research.
Many organizations mixed these elements, but the tension between them lead to
wide differences in objectives and administration, including significant difficulties
in managing the conflicting goals of curiosity-driven research and commercializa-
tion activities, left alone the various shades between these extreme points (Ras-
mussen et al., 2006).

A first argument could be the one of Geuna and Muscio (2009), in favor to the
new commercialization model, who stated that the mission of creating and dis-
seminating “knowledge for its own sake” could drive university scientists away
from real-world, practical problems that need to be solved. Rosenberg and Nelson
(1994) and Nelson and Rosenberg (1998) also observed that the large part of disci-
plines that take part in the academic curricula was developed specifically to meet
requirements of firms. Balconi and Laboranti (2006) noted that universities must
be “intimately familiar” with industrial technology, to identify and perform useful
research. Moreover, the technology transfer is a two-way knowledge flow, where
academics can benefit too.

A moderate approach has been taken from Beath et al. (2003) who reported a trade
off in the effort an academic scientist can devote to the creation and dissemination
of knowledge and its commercialization, starting from a limited amount of time
and energy. Therefore, the author seems to justify these last activities only if they
have an actual financial impact on the university budget. He argued that due to
its public good nature (Muscio and Pozzali, 2013), academic knowledge should be
treated carefully: he referred to the case of the pharmaceutical industry, even if this
topic relates more to the question of patent legitimacy in “greater good” matters.
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Siegel et al. (2003a) instead defended the open science system. Firstly, he reported
several interviews where the commercialization mission was seen as inconsistent,
with the traditional public domain philosophy that should be endorsed by these
institutions. Then, they referred to a trade-off from Nelson (2001) where “the shift
away from open science might slow down technological diffusion”. Also Stern
(2004) stated that the priority system embedded into the open science approach
seems relatively efficient, by discouraging shirking and encourages maximal knowl-
edge diffusion.

Rasmussen et al. (2006) reported various changes in the government’s control and
administration of universities, nowadays widely aiming to greater autonomy and
competitiveness through a performance-based funding. However, even if the shift
itself has no positive or negative connotation, they seem to agree with others, argu-
ing that academic freedom and basicness of university research may be treated by
commercial activities. Others exposed their concern about the shorter time horizon,
various tensions, and conflict of interests arising from a more applied research.

Murray (2005) took a case study as the exemplification of the real attitude and reac-
tion of academic and industrial scientists to the new patent system: the Oncomouse
case. Briefly, a company funded and patented a research that eventually led to one
of the most recognized innovation in its field. However, the firm imposes strong
limitations in the acquisition and usage of oncomice, the informal exchange of the
related knowledge, and the appropriability of “reach-through” discoveries, leading
to “a widespread infringement” from scientists.

Similarly, Stern (2004) empirically investigated the scientists’ willingness to per-
form basic or applied research within these different systems, to get a better under-
standing of their actual preferences. He studied the relationship between wages
and the scientific orientation of R&D organizations, founding a significant and pos-
itive correlation between the closeness of the employers’ to the science approach
and the premium they must pay.

Elsewhere, other authors criticized more directly the way universities are currently
interpreting the phenomenon. Siegel et al. (2003a) considered the academic man-
agement of IP rights too aggressive and reported a conflict between the overall
willingness to commercialize and tenure and promotion policies, which promote
scientific publications and grants. Murray (2005) instead observed that a broad
protection of intellectual property requires the negotiation of every exchange rela-
tionship, slowing down the transfer process.

Historically, the exploitation of research results has not been the first concern for
most academic institutions. As reported by Balconi and Laboranti (2006), in the
previous century the technology brought to the market was merely an application
of previously and independently developed scientific knowledge. However, since
the early 1980s, universities have witnessed the emergence and consolidation of a
“third mission”, alongside the research and dissemination objectives. This further
aim requires them to bring research results into the market, both for fundraising
purposes (even if it is usually pointed as the main reason) as well as the economic
development, technical advancement, and wellbeing.

This setting led to the development of the concept of “entrepreneurial university”.
The term was originally coined by Etzkowitz (1998) to describe institutions that
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have proven themselves critical to the economic development of their region. His
idea was based on the academic entrepreneurship, defined in Louis et al. (1989)
as “the attempt to increase individual or institutional profits, influence, or pres-
tige through the development and marketing of research ideas or research based
products”.

In this new economy landscape, this knowledge-based entrepreneurship has be-
come one of the driving force of economic growth. Entrepreneurial universities act
as a knowledge producer and disseminator, but also as a natural incubator where
scientists and entrepreneur can explore, assess and exploit ideas, through the pro-
vision of an “adequate atmosphere” and a network of relationships necessary to
the entrepreneurial activity (Guerrero et al., 2014).

To better understand this approach, it can be compared to the “research univer-
sity”, whose primary purposes are to (1) conduct research and (2) train graduate
students to perform research. While these institutions have been considered more
effective in the knowledge transfer, relatively to federal laboratories (Rogers et al.,
2001), they still lack the acknowledgement of the growing role of know-how and
technology advancement in this era, jeopardizing their opportunity to become fun-
damental actors in the economic development of their regions (O’Shea et al., 2004).

Nowadays, the importance of entrepreneurial universities can be evaluated through
the extent of actions taken by governments and other institutions in administrating
them, actively fostering the direct engage in technology transfer activities, i.e. con-
tract and collaborative research. At the same time, it can be seen as the recognition
of the significant endowment of knowledge-based assets owned by universities,
that is believed to be economically underexploited (Tijssen, 2006).

Balconi and Laboranti (2006) seen this recognition also in the trend of putting “in-
stitution of science” in charge for riskier explorations: their though was that the
“ultimate sense” of these organizations should be to set the foundations for new
developments. It is implicit that the necessary condition is for universities to pos-
sess the necessary knowledge and organizational climate.

2.1.1 The new millennia

What changed over time in a more operative perspective? Early in the days, when
the third mission was not so firmly established, the technology transfer heavily re-
lied on personal relationships of academics, and only a few institutions have units
or offices to support these activities, usually with few non-specialized employees.
New technologies for the market was developed prevalently in large companies’
laboratories, while small and medium enterprises have other choices, i.e. coopera-
tive research centers. What Geuna and Muscio (2009) recognized later, instead, was
the broad trend to professionalize the technology transfer and the third mission of
universities, whereas industrial R&D was getting more and more directed toward
commercial ends (Fritsch and Slavtchev, 2007).

What they acknowledged as the source of this discontinuity was a change in the
context, especially in firms’ involvement. Specifically, the use of knowledge as a
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competitive advantage; the increasing demand for skilled employees; the avail-
ability of higher educational levels; the usage of universities as policy tools for
economic development by public institutions; greater budget constraints and di-
minishing incomes from governments. Another perspective refers to the “scien-
tification” of the industrial production process, in which universities and public re-
search organizations represent the main knowledge producers, fundamentals to the
economic development (Balderi et al., 2007). Lastly, already Thursby and Thursby
(2002) found evidence to further support the importance of changes in faculty ori-
entation toward commercialization and collaboration, in addition to a shift in in-
dustry R&D.

Baldini et al. (2007) reinforced this view stating some non-obvious factors that have
driven to a greater involvement of universities. First, innovative technologies re-
duce the need for concentrating research activities in large facilities that can afford
expensive machinery, allowing smaller centers to be competitive in performance
and effectiveness. Secondly, the policy shift in the allocation of intellectual prop-
erty rights acts as a motivation for researchers to get more involved. Third, they
observed how these factors, unitedly to the declining amount of public funds, lead
to increasing competition for any source of funding. In this perspective, the tech-
nology transfer process has become of “vital importance” for universities (Muscio,
2008); however, its use as a funding source is a secondary objective (Jensen and
Thursby, 1998).

A relevant non-financial aim, for example, can be taken from Tijssen (2006): the
willingness to achieve and maintain the leadership in scientific-related, high-tech
fields. Leitch and Harrison (2005), instead, cited as a driver the desire to develop,
retain and acquire skilled graduates. Baldini et al. (2006) reported the importance
of technology transfer to reinforce the university reputation.

In this setting, Wong and Singh (2010) investigated the impact of technological
commercialization on publication activities: they found a significant and positive
correlation between patent applications and publication output, suggesting a mu-
tually reinforcing relationship. Lee (2000) listed other potential individual motiva-
tions: to test hypotheses, gain insights and knowledge on practical problems, for
teaching purpose, students internships and placement, to look for business oppor-
tunities.

Closing the stakeholder perspective, governments use universities to accomplish
various tasks, especially in referring to the regional innovation system framework
(Fritsch and Slavtchev, 2007; Balderi et al., 2007). Examples are: to generate, ac-
cumulate and transfer knowledge to local actors, i.e. through R&D cooperation
and innovation-related services; develop the local labor force; strength the absorp-
tive capacity of the region and firms; incubate new technology-based companies.
Azagra-Caro et al. (2010) specifically cited as advantages, among these, the develop
of new technical instruments and methodologies, the enhancement of problem-
solving capabilities in the local context, the formation and stimulation of network-
ing activities and social knowledge. Another reported advantage is the spin-off
formation, a highly prioritized area for governments.
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In fact, universities have a “special attention” for topics of national interest: Ras-
mussen et al. (2006) observed that they “seem quite eager to satisfy public expec-
tations, which in turn generates goodwill from research councils and ministries”,
referring to the issue of decreasing funding. Moreover, it exposes the need to show
actual, short term results both in traditional missions (publications and students)
and the direct contribution to the national economy, as described in Chapter 5.

These forces have led to a genuine change in the attitude of universities; Tijssen
(2006) described this shift through 3 different phases of development. The first is
the “application-oriented/science-driven” approach, that coincides with the rising
awareness of a possible link between universities and companies for the resolu-
tion of industry-related problems. Second is the “product-oriented/utility-driven”
approach, which consists in the emergence of activities such as prototyping, de-
velopment services, etc. specifically aimed to the discovery and exploitation of
opportunities. Third and last is the “business oriented - market driven”, where IP
rights are secured, relations with firms are established, and first products are sold.

In this perspective, great distance has been put between the traditional Ivory Tower
image - usually associated with the 80s and 90s typical university - and the actual
industry-friendly university involved in the solution of real-world problems (Bal-
dini et al., 2006). However, must be mentioned Rasmussen et al. (2006), whose
empirical findings still indicated “soft emphasis on commercialization”.

What this historical perspective cannot illustrate are the challenges that universities
are facing in this new system; elsewhere, instead, Rasmussen et al. (2006) divided
them into three different groups. First, to increase the extent of commercialization
activities and outcomes, to produce a greater impact on the innovation system and
gain a better financial perform. Secondly, to visualize their contribution to the eco-
nomic development, both at a local and a national level, to justify the university’s
funding requirements with the economic role and social impact. Lastly, to over-
come the various difficulties in the management of the new fundamental activities:
teaching, the exogenous (as driven by curiosity) and endogenous (market-driven)
research (Debackere and Veugelers, 2005).

Summing up, universities must cope with multiple, considerably different mis-
sion required by various stakeholders for contrasting purposes. What is needed,
to overcome these challenges, is ambidexterity: nowadays, they should not draw
a clear line between exploration and exploitation activities. Instead, they should
manage their relative tension, integrate them and take advantage of every poten-
tial synergy.

Chang et al. (2016) developed this perspective by suggesting two levels, or types,
of ambidexterity. The first is the top-down, “structural” ambidexterity, which uses
organizational tools to promote synergy exploitation, such as task partitioning, sep-
aration of tasks and units, an appropriate leadership. The second is the bottom-up,
“contextual” approach, that aims to develop an appropriate organizational climate
to encourage individuals in directly managing the conflict.

Referring to this ambidexterity capability, many authors assumed a historical per-
spective to identify, and evaluate, the most common constraints for its develop-
ment: the very scientific method of universities. These institutions have developed
over time a series of values, beliefs, norms of conduct and organizational practices
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devoted to the open science paradigm that can actually impede an effective push
toward commercialization activities.

Argyres and Liebeskind (1998) referred to this problem as the “social-contractual
commitment of universities to the intellectual commons”, which constrains their
ability to exploit economic opportunities. Muscio and Pozzali (2013) instead ob-
served the tension between two extreme points of a continuum: the ideal norms
of open science and the Mertonian ethos, which have long driven activities and
evolution of the academia (the modern commercial approach), filled with business
values.

In this perspective, every university has its peculiar historical path. In fact, many
authors found them to be one of the most relevant factors in determining the tech-
nology transfer performance. As an example, O’Shea et al. (2005) identified the
“uniqueness of historical conditions” as the basis for a sustained competitive ad-
vantage, especially when evaluating spin-off performances.

Empirical research support this point, confirming the greater importance of the
previous performance in technology transfer in promoting engagement. Another
relevant research on this topic is the one of Baldini et al. (2006), which linked the
behavior of potential inventors and entrepreneurs to the historical performance,
observing that processes as patenting can be “cumulative” in their performance,
due to learning effects. Finally, past competitive performance can reinforce the
institutional (and government) attention to the commercialization activities, further
pushing them.

However, has to be remembered that there is also empirical evidence to discredit
this correlation, at least in particular perspectives. An example is the results from
Thursby and Thursby (2002) which suggest a little effect of past (licensing) per-
formance on the propensity of the university administration in further promoting
(patenting) activities.

2.1.2 Performance and attitude

Other factors make universities differ in the degree they engage with industry, and
many authors have built formal models to uncover which of them are significant
and evaluate their impact. While the econometric results will be reported later in
Chapter 4, it is relevant to introduce now which academic characteristics play a
fundamental role in determining the technology transfer performance.

As a starting point, the most recognized factor that influences the academic incli-
nation to engage in such activities is its commercial orientation (D’Este and Patel,
2007), or the “catch-all phrase entrepreneurial culture” in Owen-Smith and Powell
(2001). It is intended as the sum of its cultural legacy, its history and past perfor-
mance, and to what extent these factors influence the nature of the academic re-
search. In fact, the commercial orientation in its definition is so close to the willing-
ness to engage in technology transfer, that it can be interpreted both as the depen-
dent and independent variable. However, it is mainly recognized as an enabling
factor that sets a fertile ground for commercial and business activities.
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Strictly related to this attitude, are a series of factors that refers the supportive-
ness of the university environment. Examples are various policies for academic
entrepreneurship: leave of absence, access to laboratories and other infrastruc-
tures, entrepreneurial programs, senior members championing for entrepreneurial
projects, on-campus incubators, investments in startups, earlier and easier access
to venture capital (Baldini et al., 2007). Guerrero et al. (2014) used similar variables
in his model, such as entrepreneurship education programs, the attitudes toward
entrepreneurship of key actors in the hierarchy, a strong top-down oriented leader-
ship, the availability of an entrepreneurial model.

Similar, but loosely coupled factors are variables linked to the perception of the
university orientation, rather than influencing the context themselves as the envi-
ronment supportiveness. An example is the contribution of D’Este and Patel (2007),
on whether the founding mission specifically includes the university support to re-
gional development; in fact, they found a significant and positive relationship with
commercial engagement.

The literature has considered other university-level factors that refer to the actual,
processual capacity to support the technology transfer process, rather than its abil-
ity to motivates academics and grow a supportive environment. Examples are the
size of the research staff, the quality of the research production, a sizeable bud-
get for entrepreneurial-related activities (Colombo et al., 2010), the university own
financial, technological and social capital, the institution status and prestige (Guer-
rero et al., 2014).

Among these, many researchers aimed to uncover the influence of governance and
organizational structures on the engagement probability, which has been found to
have a significant impact on the ability to manage internal conflict between mis-
sions, thus on the overall performance. Siegel et al. (2003a) found in their per-
formance analysis a deviation from the best performance that cannot be entirely
explained by environmental and institutional factors, which should be attributed
to organizational factors. Specifically, two level of organizational configurations
has been studied.

The first is the internal organization of academics and research units. A specific
structure that has been found improving the commercialization performance is the
so-called research division (Van Looy et al., 2004). In it, research personnel can
decide to organize themselves and their research, alongside their contract research
and other exploitation activities, in autonomous groups called research divisions,
usually professionalized on a single topic or a particular industry. The performance
of academics involved in such divisions has been found to be superior, and the gap
widens over time.

The latter configuration refers to the presence, position, and role of a dedicated
office to technology transfer, henceforth TTO (Technology Transfer Office), which
effectiveness has been found to depend on organizational practices (Siegel et al.,
2003a). Generically, the institution of dedicated units and the importance vested in
them are found to be relevant; similar internal offices and external organizations
are the Technology Licensing Offices, Industry Liaison Office, incubators, science
parks, joint ventures, spin-offs (Tijssen, 2006). More information on the topic will
be provided later.
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A related topic that has gained an increasing attention refer to policies for the eval-
uation of academic researchers as personnel. Specifically, the reward systems, both
monetary and not (Guerrero et al., 2014), criteria for career advancement, tenure
policies, royalties allocation and alike. As a general rule, incentive policies should
be promoted to raise awareness around the benefit in protecting and exploiting
intellectual properties, to ease the perception of the patent process and increase
the esteem that scientists have of TTO’s competence. This either will be discussed
later, but it should be recognized from the beginning that a major issue is whether
researchers have sufficient incentives to disclose (Debackere and Veugelers, 2005).

Lastly, local and national contexts in which universities are located play a rele-
vant role too. Examples are the relationship between annual public expenditure
in university R&D (O’Shea et al., 2005), the national economic growth (Siegel et
al., 2003a), national culture and academic socialization (Bercovitz and Feldmann,
2006), the extent of R&D activities of local firms (Siegel et al., 2003a), and the
strength of ties between universities and industries developed in past projects (Pow-
ers, 2005).

2.2 Academic scientists

The development of new innovative knowledge and cutting-edge technology crit-
ically depend on the quality of human resources involved. Star scientists and aca-
demics from top-tier universities can reach discoveries faster, through the easier
access to the personnel with the needed specializations rather than the necessary
technical resources (O’Shea et al., 2005). Apart from the ability to reach innovations,
academic inventors can also play a positive role in commercialization activities, i.e.
providing surrounding knowledge or leading themselves the process through a
spin-off.

However, scientists differ in their willingness to get involved in technology trans-
fer. Various research has been performed to identify which factors can foster aca-
demics involvement, and what are their basic characteristics and traits. The basic
framework for an appropriate categorization and understanding of these differ-
ences come from Stokes (1997). He divided academics into three different cate-
gories, according to their interests and orientations.

The first is what he called the Edison scientist: an academic who is interested only
in purely applied research, oriented to the development of new products to meet
people’s needs. At the other end, there is the Bohr scientist that was intended to be
a pure, basic scientist who most strictly adheres to the open science approach. Be-
tween these extremes, Strokes identified the Pasteur scientists as the most relevant
for the technology transfer process, whose main trait is the desire to advance scien-
tific knowledge, but only in fields or applications that can have real-world, useful
applications. Ideally, this academic employee authored many high-quality scien-
tific papers, as well as applied for many patents; he should be a recognized expert
in its fields, and both inclined to develop inventions and to gain a strong reputation
in the scientific community through research activities (Baba et al., 2009).
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Later studies use a binary categorization, useful even if simpler, in which scientific
occupations have been divided into two distinct types (Beath et al., 2003). On the
one hand, university scientists perform fundamental and basic research, motivated
by the desire and the reward of establishing their priority on the discovery. On
the other, private sector researchers who have no opportunity for fundamental re-
search; they are financially motivated in keeping up with the scientific literature
and transfer it into marketable products.

Both these perspectives match what previously was referred to as the difference
between the open science approach and the IP protection system. Bohr scientists,
“university” scientists (Beath et al., 2003), and partially Pasteur scientists share a
common orientation toward the open science; Edison and again Pasteur scientists
tend to commercialization activities. Therefore the peculiar and extremely relevant
role of the Pasteur scientist, who is in the position to bridge interests, knowledge,
and activities.

Specific to the dual perspective is the fundamental study of Stern (2004), who inves-
tigated the impact of the organizational orientation on scientists’ wages, compar-
ing public research organizations and private firms. He started from two different
assumptions: researchers may have an intrinsic preference for the open science ap-
proach, while firms may have economic interests and benefit from participating
to the same paradigm. He based his research on the tightness of control over IP,
non-disclosure clause and related variables.

His empirical results shown that once controlled for the relative ability of researchers,
there is an actual premium wage paid by “closed” firms devoted to the protection
of ideas, and that it is considerable in its extent, evaluated in a difference of about
27% in wages. In fact, scientists pay a compensating differential for participating
in the open science system.

What seems to motivate and drive the academics in this perspective is their unique
sensitivity to reputational awards: an increase in reputation among colleagues, in
an open science system, open the path to better research projects, teams, and mem-
berships, ultimately leading to employments in more prestigious institutions and
access to relevant resources. This effect, as in other examples of the Matthew effect,
seems to increase over time.

Owen-Smith and Powell (2001) recognized in their work this difference in a slightly
different perspective, addressing two type of scientists from two main areas: life
science and physical scientists. These labels might correspond to basic and private
researchers, respectively. The authors found that both types of scientists express
concerns for various constraints due to commercial exploitations, and they still may
engage with a similar probability but for very different objectives. The private sci-
entist (including commercial-oriented academic) seek IP protection mainly to pur-
sue commercialization activities while maintaining the original, unexploited value
of the new technology. The latter category, representative of a purer researcher,
may also seek IP protection, but with the very different intent of “shielding the en-
vironment of his lab from encroachment by commercial interests” and ultimately
as leverage to attract investments.

The open science approach, the most diffused today, shapes various factors that
influence the academic willingness to engage in commercial activities. The main
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group of variables refers to career concerns: the system heavily relies on reputa-
tional awards, based on priority, novelty, and quality of the research, rewarding
scientists with a greater access to resources and better personal networks. This
drive scientists to construct their research agenda freely from external influences
that might carry unwanted constraints in time and effort. It is partially due to the
“ambiguous relationship of researchers to money” (O’Shea et al., 2004), that refer to
the disinterested nature of university research and the seek for public funding that
enables academics and teams to work completely unrelated and free from industry-
related constrains.

A well-recognized factor related to this perspective is the unwillingness to delay
publication of many researchers (Thursby and Thursby, 2002; O’Shea et al., 2004;
Baldini et al., 2007). The primary driver is the “publish or perish” rule, which
requires academics to continuously publish in order to gain, and not lose, reputa-
tion. These delays may arise from: bureaucratic issues, i.e. time and effort required
in disclosing the invention to the TTO; commercial issues, i.e. establishing a rela-
tion and to reach an agreement with firms; legal issues, i.e. the time required by
the patenting process. Moreover, agreements with firms may include secrecy or
a fixed-length publishing delay to allow the industrial counterpart to gain a first
mover advantage; these requirements clearly threat the publication, but also net-
working activities.

These factors ultimately drive faculty member to not disclose internally their inven-
tion, thus not engaging technology transfer, because of “their believe that commer-
cial activity is not appropriate for academic scientists” (Bercovitz and Feldmann,
2006), referring to the norms of open academic science. In this perspective, the uni-
versity administration acquires a relevant role: empirical findings suggest that a
relevant part of the faculty resistance in disclosing is due to university-level poli-
cies focused on scholarly works, while commercial activities are believed to be per-
ceived as mere, non-relevant “services” (Markman et al., 2005). Examples are fac-
tors considered for tenure and promotion decision.

Muscio and Pozzali (2013) expressed this duality of imperatives, the open science
paradigm, and the commercialization need, as a cognitive dissonance that aca-
demic scientists may directly experience when trying to reconcile these conflicting
aims and their own research agenda. They noted that even if the cultural envi-
ronment and the organizational context do matter, scientists’ decision on which
research to perform may largely depend on their personal propensity toward a
particular approach.

These factors may keep scientists from commercialization activities, but there are
actual benefits that should positively influence the willingness to engage. In fact,
even the impact of commercial activities on publication has been largely discussed
in the literature. A fundamental study on this topic is the one from Lee and Boze-
man (2005), which showed that researchers who collaborate with firms are gener-
ally more productive in terms of publication, and the quality of journals not di-
minished. Lebeau et al. (2008) found empirical support for the hypothesis that
industry collaboration increases academics’ citation indexes when normalized by
field, while at first glance the average relative impact factor could be diminished.
Oppositely to Lee and Bozeman, however, they found that journals published in
have a lower impact factor, while articles receive higher citation counts.
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Many authors agree on this view. Meyer (2006) found that academic inventors tend
to perform better in publications than pure academic scientists; Wong and Singh
(2010) found a positive relationship between research performances and patent-
ing, used as a proxy of commercial activities. Elsewhere has been found a positive
relationship between the quality of research, measured through publications and
citations, and the extent of collaboration with industries (Azagra-Caro et al., 2010)
or the patent productivity both at individual and university levels (Baldini et al.,
2007).

How to reconcile these views? On the one hand, academics are afraid of constraints
that commercial activities may impose, and the negative impact that could have
on their career; these worries may arise from inadequate information and a scarce
awareness. On the other hand, industry collaborations do have a positive impact
on research activities and academic careers, even when it implicates some limits.

2.2.1 Individual characteristics

As previously stated, the open science culture may have a negative effect on sci-
entists’ engagement with industry; however, many factors have been found to in-
fluence their willingness. Apart from the institutional impact presented earlier, the
literature analyzed many individual characteristics, while seeking for the determi-
nants of researchers’ entrepreneurship.

The first is a sort of cliché, which suggests that in order to have a good performance
in commercialization activities, the academic should be “the entrepreneurial type”,
identified as “who have always wanted to start companies and who use their uni-
versity inventions as a way of achieving their entrepreneurial goals” (Fini et al.,
2009). In fact, D’Este and Patel (2007) found that the most significant individual
characteristic is the previous experience in collaborative research – a proxy for past
behaviors – suggesting the presence of a Matthew effect and thus the importance
of the initial attitude toward industry.

Individual attributes usually associated with the academic entrepreneurship are:
outgoing, extrovert personalities; a strong need for achievement; the desire for
research independence (O’Shea et al., 2004); tenure and occupational skill level
(Roberts, 1991); age and scientific experience (Audretsch, 2000); higher citation
rates and publication performance (Zucker and Darby, 2001).

Elsewhere, academic life cycle models suggest that academics are more prone to
technology transfer activities later in careers: in the early stages, academics work
on increasing their reputation and building more extensive and valuable social net-
works; later, once reached a satisfying level, they try to build legitimacy for their
invention Fini et al. (2009). However, empirical findings from D’Este and Patel
(2007) suggest a higher probability of engagement for younger academics, possi-
bly due to the minor devotion to the open science system and a different need for
network development (Bercovitz and Feldmann, 2006).

Obviously, an extremely relevant factor is the environment researchers work in; as
previously noted, a supportive university organization and culture is fundamental
to improve the commercial involvement. As an example, O’Shea et al. (2004) found
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that the decision to start a spin-off is socially conditioned by the consensus that
commercialization activities gain and the relative behavior of colleagues, as proxies
for social norms, expectations, and the presence of former academic entrepreneurs.

2.2.2 Academic motivations

These characteristics describe what empirical research have found as a typical aca-
demic scientist prone to technology transfer activities. But what motivates them?

Many authors agree that the primary motive for engaging with firms is not the
entrepreneurial attitude, as might appear from the individual-level characteristics
stated before. Instead, the main driver should be the expectation of a positive in-
fluence on their academic position and their research (Fini et al., 2009; D’Este and
Perkmann, 2011), according to the large adhesion to the open science approach.

Factors that directly influence individuals can be the gain in visibility, network de-
velopment, prestige and reputation, recognition by peers (Baldini et al., 2007; Fini et
al., 2009; Rizzo, 2015). In fact, a fundamental motivation for the academic scientists
seems to be the recognition of the community and the reputation gain: collaborat-
ing with industry can help in publishing in top-tier journals, conferences, federal
research grants.

As widely recognized, technology transfer positively influences the research per-
formance through the bi-directionality of the information flow (Geuna and Muscio,
2009), even if often neglected (D’Este and Patel, 2007). Examples are the access to
industry skills and facilities, opportunity for hypothesis testing, verifying the ap-
plicability of the research, keeping up with industry problems; new stimuli and
new topics, etc. Generically, these reasons refer to the opportunity to interact with
the external, real world (Baldini et al., 2007).

Other motivations relate to the environment. Leadership, for example, can be ef-
fective as guidance, as in altering what is perceived as socially desired through its
actions. The cohort effect (Bercovitz and Feldmann, 2006) refers instead to the pres-
ence of a positive, previous experience of those in the same position, that act as a
“case study” and affecting the willingness to engage. The same authors found rel-
evant a previous experience, especially a formal academic training (i.e. the Ph.D.
itself) in an institution which presents a positive performance in technology trans-
fer. Similarly, Murray (2004) and Link et al. (2007) demonstrated the importance of
social capital in enhancing the probability of successful cooperation with industry,
therefore the importance of a supportive social network surrounding the scientist.

Different are the motivations that work at the individual level but refer to the over-
all university. Cooperating with industry can bring more research funds, labora-
tory equipment, federal and European funds and grants, even attract star scientists
to the institute (O’Shea et al., 2004; Baldini et al., 2007; D’Este and Patel, 2007).
However, the effectiveness of these motivations largely depends on the university
reward system, i.e. tenure and promotion policies and royalty distribution formula;
if not managed properly, this system could lead to an institutional conflict between
basic and applied research.
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This conflict is greater when disclosure is elicited and researchers are driven by
exogenous motivations, rather than endogenous and indirect ones. Many authors
addressed the issue by modeling the technology transfer process as a game be-
tween academics, TTOs, university administration, and firms, and found a signif-
icant moral hazard problem for inventors (Jensen and Thursby, 1998). Their effort
cannot be adequately monitored or enforced, which means that motivations for sci-
entists should come from fine-tuned policies and the overall environment, rather
than imposed by some internal regulation or by the hand of TTOs or administra-
tions.

In this perspective, compensation forms differ in extent and direction of their im-
pact on researchers’ motivations; clearly, the preferred form is the sponsored re-
search, which allows scientists to continue work as they prefer, i.e. in-house with
their own teams, on self-selected topics. Another suggested compensation form is
the equity share, which Jensen and Thursby (1998) found to be less distorting on
firms’ and academics’ decisions. Further attention should be placed on the choice
of the form, especially when it comes to the various, unwanted effect of each chan-
nel and the conflict between them. An example from O’Shea et al. (2004) is that
higher royalties allocated to academics will decrease the spin-off activity, by modi-
fying opportunity costs, their ratio, thus their appetibility.

Along with compensation forms, it should be noted that even if a primary objec-
tive of academics is the recognition within their community, i.e. through papers,
presentations, conference and research grants, they are also motivated by personal
financial reward and additional funding for their research (Siegel et al., 2003a; Link
et al., 2007; Fini et al., 2009). D’Este and Patel (2007) and D’Este and Perkmann
(2011) agreed on the point, stating that fundraising performance can act as a signal-
ing mechanism, positively affecting the reputation. Rizzo (2015) added two finan-
cial motives specifics to the spin-off path: funding for research and tax avoidance.
Greater financial incomes for the researcher or his unit may also lead to increased
independence in research lines.

In fact, D’Este and Perkmann (2011) found a positive attitude of researchers to fi-
nancial ties with industry (74.5% of interviewees), as long as funds are related to
their research topic of choice and the open science paradigm is respected, i.e. when
disclosure is agreed upfront and ideas are freely publicized. This study also con-
firms the priority of research-related motivations, thus the importance of a com-
patibility between financial and scientific rewards (Baldini et al., 2007; Link et al.,
2007), and the need for a match between personal ambitions and the financial and
business opportunity (Tijssen, 2006).

Finally, even if universities are seen as “professional bureaucracies whose members
are relatively free to pursue activities that they believe are in the overall interests
of the organization” (D’Este and Perkmann, 2011), there is a clear need for pushing
inventors to actively engage in the commercialization process (Jensen and Thursby,
1998). Apart from the intimate knowledge they can provide on the discovery and
the surrounding scientific context, their passion in their work can make them as-
sume the role of project champions, as well as helping TTOs in identifying and
contacting companies, ultimately maintaining the relationship among the institu-
tion and the firm (Markman et al., 2005).
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Summing up, similarly to the overal organization, individual academics should
demonstrate ambidexterity, as the attitude to simultaneously achieve publication
and commercialization goals, starting with the ability to recognize exploitation op-
portunity from their research results (Chang et al., 2016). Individual motivation
seems fundamental to accomplish both academic and entrepreneurial results, led
by the comprehension of synergies and the mutuality of benefits for academics and
firms. Similarly important appears to be the environment, which should balance
the relative emphasis of activities and provide social support.

2.3 Technology Transfer Offices

Intermediaries between suppliers and users of knowledge progressively emerged
as central in bringing academic research to market (Landry et al., 2013). Univer-
sities and firms belong to different communities and react to different incentives,
establishing a social and cognitive distance that requires a specialized intermedia-
tor that can comprehend and effectively relates with both sides. The generalized
acknowledgment and recognition of this problem led to a recent and substantial
increase in investments, both from universities, firms, and governments (Muscio,
2010).

The primary source of their importance is the potential market failure involved
in the transaction of newly developed technologies and knowledge: firstly, it is
hard to identify which of the disclosed invention is actually marketable, due to the
intrinsic innovativeness of the research output. The fundamental question, at this
stage, is whether or not the idea has enough appeal for the market.

Secondly, if the invention matches a potential market, there is no guaranty that the
knowledge or the idea will grow in a functional prototype, due to high uncertain-
ties embedded in the research and development process; even if this is available, it
may not satisfy the industry requirement for a profitable production. In this case,
the question to answer regard the feasibility of the project.

After these first, necessary leaps, the technology can be transferred to the industry.
Two main issues may arise in this phase: to identify a potential, interested partner,
and to establish a value for the transaction. Peculiar to the second, is the prob-
lem of estimating a new, unknown technology, which involves uncertainties and
opportunisms and may lead to true market failures, i.e. great differences between
social values and contractual prices, investments that fail to take places, failures in
starting the transfer process.

These issues arise from the general problem of exchange and communication be-
tween research organizations and industry exponents, and a specialized organiza-
tion can undertake any of these matters. However, the literature has mainly seen
the resolution of the first two issues as “second order” topics, in researching the
impact of intermediaries in the latest problem: the focus is on their ability in, and
the positive effect of, reconciling university and industry perspective, and driving
them to a mutually beneficial agreement. The implicit hypothesis is that the same
factors that may foster the competitive performance on this topic, will be the same
that allows the overcoming of all issues.
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The particular interest of the literature arises from the recognition that the main and
greater market failure come from the difficulties in, thus the imperfection of, esti-
mating technology (Hoppe and Ozdenoren, 2005). This is mainly due to a problem
arising from the asymmetric information: firms usually cannot assess a priori the
invention potential, while researchers have difficulties in identifying exploitation
opportunities and evaluating their potential (Debackere and Veugelers, 2005).

In fact, researchers have the best knowledge of the technology, and firms about the
market; both are required, to a successful and profitable transfer, but their match
is constrained by limits typical of the agency theory. Similarly, Bercovitz and Feld-
mann (2006) observed that differences in estimation might arise from subjective
expectations on the knowledge value, while Hoppe and Ozdenoren (2005) cited
the uncertainty about the technology profitability. Debackere and Veugelers (2005)
further identified the source of these constraints in the high-uncertain and non-
codifiable nature of the scientific knowledge.

Within this perspective, intermediaries can enhance the overall system performance
by reducing the asymmetric information issue: their professionalization, therefore
their expertise in successfully locating and screening new ideas, can actively re-
duce the risks perceived by firms while providing indications to scientists on which
idea develop (Debackere and Veugelers, 2005). Moreover, intermediaries can bal-
ance the low bargaining power of individual researchers (Bercovitz and Feldmann,
2006), and overcome the opportunism problem.

To uncover this last benefit, some researchers modeled the activity of intermedi-
aries (mostly TTOs) as repeated games. An example is the one of Hoppe and
Ozdenoren (2005) who ultimately found that in a repeated licensing game, TTOs
fully benefit only from high-quality inventions, inducing them to push toward an
equilibrium in which intermediaries sell only profitable technologies – if the dis-
closure frequency is high enough. In this setting, rewards for scientists are strongly
suggested to be success-based, because fixed payments will not sustain the equilib-
rium.

Macho-Stadler et al. (2007) come to the same conclusion: in a repeated game, inter-
mediaries have the incentive to “behave honestly” to build a valuable reputation,
while if the disclosing rate is insufficient or if the game is single and non-repeated,
technology brokers may prefer to take advantage of the information asymmetry.
Elsewhere, individual agents and small intermediaries may have the incentive to
offer low-quality inventions, whenever potential investors outnumber profitable
innovations: scale is an issue (Hoppe and Ozdenoren, 2005; Macho-Stadler et al.,
2007).

However, there is a natural market force that pushed toward the concentration of
intermediaries: first, a critical mass of inventions, thus the related research activity,
is required to achieve a relatively good performance, therefore the survival of the
intermediary. Secondly, the economic performance of these actors is tightly linked
to the ability and the relative cost of personnel; the bigger the organization, the
greater the opportunity to attract valuable human resources, reducing the marginal
cost of this critical element.
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Third, even if specialization is common in markets with intermediaries, the same
force may lead to inefficiencies. In this particular case, and limited to the specializa-
tion by thematic, its low effectiveness in offering a balanced share of opportunities
among intermediaries will eventually lead to the waste of high-quality invention,
thus a market failure, and the underutilization of other intermediaries’ resources,
thus a market inefficiency (Hoppe and Ozdenoren, 2005).

Moreover, intermediaries with a larger innovation pool may have incentives to fur-
ther invest in experienced professional, more capable of locating new and profitable
inventions. Apart from the obvious, immediate comparative advantage they could
generate, their deployment may be necessary and their costs more effective due to
the numerosity of inventions (Debackere and Veugelers, 2005). In fact, economies
on the costs of expertise generate one of the economic raison d’être of intermedia-
tion (Hoppe and Ozdenoren, 2005).

For specific forms of intermediaries, i.e. internal to the organization or participated
by public research institutions, they are also required to manage the patent port-
folio, entailing the need for additional personnel like patent attorneys. Empirical
findings demonstrated the importance of these professionals, to protect and market
inventions and secure additional funds (Siegel et al., 2003a); moreover, the patent
portfolio comes with management costs, which require a proper valorization activ-
ity to make it profitable (Balderi et al., 2010).

Lastly, intermediaries can also support the creation of spin-offs, through their in-
dustrial linkages and by building a synergistic network between academics and
venture capitalists, advisors and managers (O’Shea et al., 2004). Through these ties,
they also have the opportunity to identify business needs and to forward them to
scientists; however, this activity will further increase the need for specialized per-
sonnel for additional marketing competencies (Geuna and Muscio, 2009; Muscio,
2008).

Summing up, intermediaries can overcome the fundamental problem of universi-
ties: their bureaucratic organizational culture makes them inflexible in structuring
deals (Siegel et al., 2003a), thus keeping them at a great cognitive distance from the
market. In fact, intermediaries are becoming central, even if they may present some
lack in effectiveness for most research institutions (Geuna and Muscio, 2009), being
them universities, research institutions or private research organization.

2.3.1 Organizational forms

Intermediaries may assume different organizational forms, due to specific pur-
poses, property settings, internal configurations and other factors. Examples are
universities’ TTOs, including TLO, ILO, and other nomenclatures; colleges; pub-
lic research organizations, publicly-founded agencies, knowledge intensive firms,
professional associations, knowledge workers. Many researchers have investigated
this issue, tackling it from various perspective, with the aim of establishing an ideal,
effective form for every type of intermediaries. For the purpose of this work, apart
from a general introduction, the focus will be centered on intermediaries strictly
related to universities.
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For a general framework, the starting point may be the work of Yusuf (2008) who
divided intermediaries in: general purpose, including universities, which aims to
disseminate new knowledge; specialized in helping various actors in the technol-
ogy transfer process, as TTOs and alike; financial intermediaries, specialized in
providing financial resources to projects, as venture capitalists and angel investors;
institutional agencies, which provide incentives in order to promote the general
economic development. Another useful classification comes from Landry et al.
(2013), which identified as “emblematic types” university TTOs, community col-
lege TTOs, public research organizations and non-profit organizations.

Both examples have their roots in the same idea: different institutions need spe-
cialized services, therefore intermediaries must assume different forms based on
specific resources and capabilities. To gain a proper insight on these differences,
Landry et al. (2013) turned to the knowledge value chain construct: the develop-
ment of an idea can be divided into three non-linearly stages, namely exploration,
technical validation, and exploitation. Each stage requires a different support from
intermediaries, i.e. consulting on market needs, prototyping and patenting, com-
mercialization activities, etc. In fact, the author found significant differences in the
level of engagement among institutions and intermediaries in the knowledge value
chain stages: public research organization in exploration, community college TTOs
on validation, non-profit organizations on exploitation, while university TTOs pro-
vide less customized solutions.

In the case of universities’ dedicated offices, the previously cited Technology Trans-
fer Office is, in fact, an oversimplification of the phenomenon. Other real-world
examples are the Knowledge Transfer Office, Industrial Liaison Office, Office of
Technology Licensing, the University Technology Transfer Office and many other.
Regardless of their specific labels, these offices all perform variations of the same
activity, with minor changes in focus and processes (Brescia et al., 2016); the only
significant difference is the relative tendency for the suport of the licensing process
or more general in purpose. However, the main tendency is to “resize the impor-
tance of licensing income, to rather increase the effort in maximize industry-funded
research” (Balderi et al., 2010). In this perspective, this difference may not last long.

Instead, a significant difference among universities’ TTOs is the organizational
form, role, and position they assume in different institutional context. More specif-
ically, the organizational form is the first factor that has been found by many to be
fundamental in determining the TTO performance. In the case of a public entity
like a university, in which academics’ devotion goes to the open science paradigm,
an appropriate structure should allow the provision of both competitive mecha-
nisms and adequate incentives to disclose.

In fact, Bercovitz et al. (2001) proposed that any transfer activity is “shaped by re-
sources, relationships, autonomy and incentives of the TTO”; therefore, the process
outcomes may largely depend on organizational practices. This view is reinforced
by Debackere and Veugelers (2005), who stated that different organizational ar-
rangements might lead to different propensities of academics to commercial activ-
ities, especially for the “professional bureaucracy” previously cited.

This traditional approach is based on a single, centralized office which employs a
variable number of professionals, which can be organized by activities, projects,
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or none. In larger institutions, or where the attitude toward the market is greater,
the office can grow enough to justify an internal divisional form, usually based
on tasks’ similarities. However, empirical research suggests that most universities
employ only a few officers with almost identical functions. This traditional model
can be seen as a divisional structure in which a single unit, the TTO, is in charge of
the exploitation strategy.

The second most common organizational form is the decentralized model, which
is usually linked to a higher engagement in university-industry cooperation. Al-
though there is no formal, shared definition for this approach, it is mainly recog-
nized as an ensemble of technology transfer officers located in the various research
units, teams, faculty and alike. In this case, officers will be in charge for every
aspect of the technology transfer, with respect to their research unit. This model
refers to a matrix structure (Debackere and Veugelers, 2005), where the exploita-
tion division became integrated within research groups while responding to the
central administration for their research activity.

Both models have some limitations. On the one hand, the centralized structure may
induce the TTO to behave as a gatekeeper, to constitute a bureaucratic step toward
the market instead of a supportive actor. The complex internal communication
flows that come with a central structure, moreover, can slow down the process and
make the university unresponsive to business and market needs (Litan et al., 2008).
On the other hand, specialization and decentralization can ensure a higher respon-
siveness, positively influencing the academics’ propensity through proximity and
avoiding possible conflict of interests (Debackere and Veugelers, 2005). However,
this last solution compromises the exploitation of synergies among activities and
topics, other than the economies of scale embedded in a single office.

Anyway, an organizational form must be chosen. A comparative evaluation can
be taken from Bercovitz et al. (2001), who analyzed the potential impact of various
Chandler’s organizational forms on the office performance, both theoretically and
on a case study basis. He found that the matrix form (roughly corresponding to
the decentralized form) provides a better coordination among internal actors while
ensuring the best incentives alignment.

Later, a third possible model has been described by Brescia et al. (2016): the semi-
centralized model, as a compromise between the previous extremes. In this case,
activities are distributed among a central TTO, typically in charge of intellectual
property and spin-off activities, and decentralized officers employed for grants,
collaborations, and contracts. Theoretically, this configuration should allow the
exploitation of advantages of both the previous models.

It should be noted that the TTO may not be internal to the university. Fisher
and Atkinson-Grosjean (2002) differentiated between the fully integrated, internal
model, and external entities which may assume the most different forms, ranging
from a non-profit, participated organization to a consortial form of networked, in-
terconnected TTOs (Brescia et al., 2016). These external entities are a particularly
useful solution in the case of smaller universities and fragmented environments
(Debackere and Veugelers, 2005).
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2.3.2 Models and objectives

Even more important than the structure, is the organizational role of TTOs: these
offices should foster researchers to engage in technology transfer activities, through
their impact on the academic environment. Starting from Jensen and Thursby
(1998), many authors modeled the TTO role as an agent of both the university ad-
ministration, faculties, and researchers, involved in balancing the needs of every
actor. In this perspective, the orientation and the activity of the office both improve
the outcome of the technology transfer process and the raw material the office has
to work with, the invention disclosure (Siegel et al., 2007).

More specifically, apart from the impact of university-level regulation and incen-
tives, TTOs may also leverage their reputation to enhance the attitude of scientists
to disclose. By demonstrating a deep understanding of both academics and firms,
and by building a history of successes, TTOs can be perceived as professionalized
and useful, acquiring credibility and gaining the trust of academics (Owen-Smith
and Powell, 2001). Specific to the ability to understand firms and markets and
its importance, Muscio (2010) empirically demonstrate that a non-academic back-
ground of the TTO leaders is linked to a greater use of the TTOs services.

Otherwise, faculty and academics may prefer to circumvent the TTO by establish-
ing a direct relationship with the industry or refusing to disclose inventions, thus
leading to a waste of resources and a possible underperformance driven from the
non-use of professionalized services. The same result may be reached if previous
collaborations with the TTO led to poor outcomes, or if the TTO cannot offer a
valuable service due to lack or inadequateness of personnel.

The way TTOs relate with academics largely depend on the goals set by the univer-
sity administration. Two main models are recognized by the literature: the revenue
maximization and the diffusion maximization models. The first, the most common,
will make TTOs focus on short-term cash maximization, where a high risk aversion
may lead to “suboptimal licensing strategies” (Markman et al., 2005). Moreover,
Siegel et al. (2003b) identify a mismatch between this commercialization model and
the motivations that drive the involvement of faculty and academics, thus a lower
performance.

The second model, preferred by scientists, would be the natural path for technol-
ogy transfer officers: a survey by Jensen and Thursby (1998), demonstrated that
the main objectives of technology managers are the number of inventions com-
mercialized and of licenses executed. However, this model does not fit with the
university’s actual need for research funds from other sources than the public in-
stitutions. This may be the main factor explaining why the technology manager in-
terviewees see themselves as “juggling” between different interests, trying to max-
imize a weighted average of the administration’s and the inventor’s utility.

Fitzgerald and Cunningham (2015) used a quite different approach to uncovering
drivers and models beneath TTOs activities: their mission statements, an instru-
ment to signal to stakeholders the main, long-term mission of the organizations.
In concept, they should be useful also as a guide for decision making, as a tool for
the formulation and implementation of a strategic plan, eventually influencing the
personnel behavior and their performance.
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Their empirical research highlighted that even if quite every mission statement
stated the identification of main products, services, customers and markets, almost
no one reported the desired public image, self-concept, expression of commitment
or any element of the organizational philosophy. These results may suggest that
the impact of the instituttional role of TTOs, especially as motivator for academics,
is still underestimated, or worse, poorly understood.

2.3.3 Activities and personnel

The office’s objectives and model directly influence the type of activities it will per-
form, as well as the extent of the effort dedicated to each activity. In earlier days,
Siegel et al. (2003a) recognized as main objectives licenses and royalties, from the
patent activities, and the support to firms and scientists for economic and product
development. Similarly, Owen-Smith and Powell (2001) reported that the resource
constraint makes TTOs concentrate in the core activity, identified in the manage-
ment of the IP portfolio.

More recent research reported a shift and enlargement of TTOs’ principal activities:
Geuna and Muscio (2009) reported as main focuses patent, licensing, and the cre-
ation of spin-off. While they mentioned also contract research and consultancy, it
is important to note that in his view the focus shift from the evergreen, well-known
patent affair, to more general activities that imply a commercial exploitation of uni-
versity knowledge directly performed by internal personnel. This perspective was
reinforced by Balderi et al. (2010) who identified as main activities patenting and
licensing, spin-off and other activities complementary to the first ones.

A recent and useful framework can be taken from Alexander and Martin (2013)
who linked TTO’s core activities to four key objectives:

• Facilitate the management of activities and projects, which this require a con-
tinue assistance to academics and firms from the setup to the control of key
stages and follow-up;

• Enabling the transfer of intellectual property and facilitate entrepreneurial
activities, i.e. the management of the patent process, administrative and bu-
reaucratic support for spin-offs;

• Promote and develop knowledge-based support services, ranging from con-
tract and cooperative research to training and personal development;

• Establish knowledge-based boundary-spanning activities, both in terms of
stand-alone knowledge and through mobility and networking.

A more debated topic refers to the disclosure eliciting activity. It is true that nowa-
days quite all academics engage technology transfer activities only through the
TTO, letting the office managing and controlling the relation, but some researchers
still not disclose inventions. It may be required by the university regulation or
other external sources, i.e. the case of the Bayh-Dole Act, but these rules are rarely
enforced. On the one hand, there is an evident difficulty in monitoring research
activities and comprehend which results may be susceptible of commercialization,
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while on the other hand TTOs usually have to face constraints in resources and
time, which impede the eliciting activity.

This scenario highlights the importance for TTOs of having highly skilled and
trained professionals. Every activity requires specific knowledge and often inter-
disciplinary competencies: examples are IP and contract lawyers, business devel-
opers, business analysts, marketing personnel. They must comprehend both the
academic and the business world, preferably with experience in both, as well as be
able to evaluate the technology embedded in each proposal. Skilled personnel may
gain a good reputation and enhance the disclosure, while dissatisfaction may lead
academic to circumvent the TTO.

To ensure a good performance, TTO may also consider the provision of specific ser-
vices from external providers, both specialized in a single activity, i.e. patent attor-
neys and technology consultants, as well as specialized in the technology transfer
itself, i.e. TT centers, consortia, etc. Another alternative is to develop dedicated
external support facilities, as business incubators and science parks.

2.4 Faculty

Faculty and departments may have a significant role in the technology transfer
process, both as a group of academics that share a common research theme and as
an organizational intermediary between the central administration and scientists.

A first, relevant factor is the faculty leadership: as stated before, an experienced,
supportive leader positively influence the academics perception of the university
orientation toward commercial activities. Guerrero et al. (2014) reinforced this per-
spective by analyzing the importance of the attitudes of key actors, like faculty
member and leaders.

Similarly, Muscio (2010) found significant the faculty leadership’s (the department
director) trust in the TTO, which increase the probability of a successful exploita-
tion – assuming a positive impact of the office’s professionalization. He also found
an inverse correlation between the leader age, as a proxy of experience and pre-
vious involvement with industry, and the probability of trusting and contacting
the TTO. However, faculty leadership is expected to execute policies in compliance
with the university mission and objectives (Chang et al., 2016), therefore linking its
supportiveness to general policies and the administration.

A fundamental study on this topic is the one authored by Owen-Smith and Powell
(2001). They found three significant factors for the institutional success of patent-
ing, as one of the technology transfer channels: (1) the faculty perception on po-
tential benefits; (2) the perception of time and resource required to interact with the
TTO, as well as its perceived quality; (3) the general opinion of the university on the
technology transfer topic. Along with perceptions, faculty behavior is influenced
by the institutional environment and its organizational structure.

Firstly, promotion and tenure policies may be shaped by the university mission
and orientation, but are enforced by faculties and departments. Moreover, they
are in charge for the evaluation of research personnel, both on scientific outcomes
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and commercial exploitation (Chang et al., 2016). Secondly, social norms and prac-
tices established at the university level may strongly influence the faculty attitude;
should be remembered that, according to Bercovitz and Feldmann (2006), a shift
can be made by setting the right incentives, particularly at the faculty level, regard-
less the university history.

Another relevant faculty variable is its scale, both in term of human and technical
resources; as an example, empirical findings from Owen-Smith and Powell (2001)
suggest that ceteris paribus, best performers have “more researchers and more re-
sources devoted to research”. Similarly, the size of the department is belived to
have a U-shaped relationship with the volume of industry interaction (D’Este and
Patel, 2007), where small structures may have not enough resources and the large
ones tend to engage a more basic research, far from industry problematics.

Past performance is found to be useful in predicting future ones. A useful proxy is
the departmental research income received from industry, per member, which has
been found to be correlated with future engagement in commercialization activi-
ties (D’Este and Patel, 2007). Furthermore, Blumenthal et al. (1996) in earlier days
found evidence that industry-funded faculty members are commercially more pro-
ductive, suggesting a Matthew effect. Similarly, empirical findings from Thursby
and Thursby (2002) indicate that the growth in faculty propensity to disclose in-
ventions, itself one of the most significant predictors of technology transfer perfor-
mance, is clearly linked to its past licensing success.

Of similar impact is the overall past scientific performance of the faculty (O’Shea
et al., 2005). D’Este and Perkmann (2011) indicated that, apart from its effect on
the volume of interaction, it influences also the preferred channel; specifically, they
found that researchers in lower rated departments tend to prefer consulting, whereas
evaluations and incomes are more likely to indicate more frequent contract re-
search.

Other authors studied the effect of the faculty’s scientific field. Firstly, cultural
norms across fields may be highly significant (D’Este and Patel, 2007); secondly,
the nature of the research – its applicability to industries – is critical in determining
the extent and volume of commercialization activities. In fact, some research fields
easily meet specific market conditions, and O’Shea et al. (2005) found that faculties
and departments involved in such research usually receive more funding, either
from industry, government or the university administration.

Oppositely, faculties specialized in basic research may prefer not to disclose inven-
tions, afraid or unwilling to spend time and resources on the successive applied
research needed for commercial exploitation (Bercovitz and Feldmann, 2006). Basic
research also refers more strictly to the open science paradigm, leading such facul-
ties to avoid commercialization due to possible delays in publication for patenting
and marketing purposes.

Inside the basic and applied research areas, the literature is more divided around
the effect of specific disciplines on the commercial engagement; different authors
provide contradictory findings on whether the research topic, as in biotech, medical
school or engineering, increase the attituDe toward technology transfer. However,
Owen-Smith and Powell (2001) observed that in any case, the value of patents may
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vary significantly across areas, in terms of the protection extent, for leverage poten-
tial and as a source of incomes.

Another significant research on this topic refers to the impact of research areas and
the cognitive distance from the related industry: Muscio (2010) found that depart-
ments with greater cognitive distance from industrialists do collaborate more. This
finding supports the theoretical literature that suggests an inverted U-shaped rela-
tionship between cognitive distance and university-industry collaboration.

Wong and Singh (2010) also found significant the impact of faculty internationaliza-
tion on patenting performance, but results are ambiguous: in North America it has
a negative effect, while positive elsewhere. These findings suggest further investi-
gations on which faculty factors, among different institutional university systems,
can lead to this contradictory result.

Finally, faculty’s benefits from technology transfer usually refer to the individual
benefits and the impact that these could have on the research performance of the
personnel. Baldini et al. (2007), for example, indicated as main advantages the
direct access to industry knowledge, laboratories, and funds, the positive influ-
ence on researchers’ career and earnings, new and different ways to exploit the
researchers’ abilities, factors previously seen as motivations for academics.

Again, also departments should demonstrate ambidexterity in order to gain a good
overall performance. It is also fundamental to note that this ambidexterity is widely
influenced by the department perception of the institutional flexibility, and may
have a positive, significant impact on the individual ambidexterity. This setting
helps clarify the vast extent of environmental and institutional impact on the prob-
ability to engaging in technology transfer.

2.5 Recap

In this chapter has been described the academic sphere of the technology transfer.

In the first section, the historical perspective highlighted the two major cultures
that characterize universities, the open science system and the knowledge econ-
omy and their impact on transfer activities, exposing authors’ opinions to line out
significant pros and cons. The second section describes the attitudes and prefer-
ences of academic scientists, including the research they may favor, incentives to
foster and attributes linked to a greater commercial performance.

The third section provided information on the technology transfer office, starting
from its role of intermediator in the knowledge economy. Has been exposed the
two main organizational structures and objectives that shape their transfer model,
a view of their activities and the fundamental importance of employees. Finally,
the fourth section outlined the influence of faculties and departments in shaping
the individual attitude toward and performance in transfer activities.

Each of these elements will be later compared with private research institutions in
Chapter 6, which instead are characterized by an economic purpose, flexible and
lean organizations, larger commercial structures, in which scientists are more prone
to applied research and development for the market needs.
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Chapter 3

The Industry Perspective

Firms, spin-offs and others

The technology transfer process connects the university and its researchers, dis-
cussed in Chapter 2, to other organizations who will later exploit commercially the
transfer object. While the industrial counterpart will be the same for both a public
university and a private research organization, the major traits of the receivers may
influence the transfer process, once coupled with different characteristics of these
knowledge generators. Specifically, an arrangement between private realities may
take advantage of their commonalities in culture, organization, and missions. To
better understand the processes described in Chapter 4 and the differences among
paradigms proposed in Chapter 6, this chapter will describe the most common
counterparts and their major characteristics.

3.1 Firms

Advanced knowledge has been recognized as fundamental for firms’ competitive-
ness since the 80s, from the seminal work by Wernerfelt (1984) on the Resource
Based View. Investigating the ability of various types of resources to produce high
returns in the long run, he hypothesized that the technological lead may be one
of the strongest factors: it “will allow the firm higher returns, enabling it to keep
better people and stimulating settings so that the organization can develop and cal-
ibrate more advanced ideas than market followers”. In fact, despite the threat of
followers, the author observed that firms which invest in and acquire cutting-edge
knowledge and technology are the best suited to further their capabilities and stay
ahead the competition: like “a high tree in a low forest; since it will get more sun,
it will grow faster and stay taller”.

The importance of being on the technological edge has been extensively studied
and demonstrated; more specifically, many authors highlighted how innovation
activities are necessary for competitiveness. Beath et al. (2003), for example, stated
that firms do depend on continual improvement, either in processes and products,
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whose source is the applied research. Yusuf (2008) argued that firms need to fos-
ter their innovation processes, in order to sustain their competitiveness. Jimenez-
Barrionuevo et al. (2011) referred to the knowledge base as the most strategic re-
source a firm can possess and deploy for obtaining a competitive advantage. Siegel
et al. (2003a) observed the importance of a faster time to market for innovative
products, which comes from their novelty and the collaboration with top notch or-
ganizations capable of transferring them in a timely fashion. Lastly, Azagra-Caro
et al. (2010) noted that cooperation, especially in R&D, increases the firms’ organi-
zational learning capability, thus the innovation performance.

Nowadays, the resource-based view is still one of the fundamental concepts in
building an effective strategy, but the landscape has become more complex since
the shift toward a knowledge economy. Innovations now tend to be more complex,
interdisciplinary, systemic and depends both on the scientific knowledge and the
market comprehension. Dahlander and Gann (2010) recognized similar drivers,
and made the strong observation that in the actual economic landscape “a single
organization cannot innovate in isolation”. One of the most useful tools in this
scenario is the open innovation.

The open innovation is a concept initially described by Chesbrough (2003), as a
paradigm that sees organizations using both internal and external sources of knowl-
edge and technology to make an innovative leap. In this case, firms can mix internal
and external information, and decide to outsource or perform themselves the R&D
necessary to overcome the technical challenges, where outsourcing means taking
advantages from the increased division of labor and the new communication tech-
nologies. Different configurations are available to organizations: firstly, there is no
clear division between open and closed innovation processes, therefore every set-
ting represents a point in the continuum between these extremes; secondly, open
innovation can be pecuniary or not, inbound or outbound.

This particular system, which has gained a considerable attention over the last 10
years, allows firms to access knowledge and resources with greater flexibility, and
to avoid sunk costs in specialized and larger R&D units. However, it is well rec-
ognized that any organization, to gain an earlier and more detailed access to inno-
vations and scientific knowledge, may need to “purchase a ticket of admission” in
term of internal R&D. That is, firms should not limit themselves to acquire the tech-
nology, but to collaborate in their development and absorb the underlying knowl-
edge. This should be tightly linked to the adoption of a science approach internal
to the organization which, in fact, pay itself: as found by Stern (2004), the open sci-
ence system allows the firm to acquire better research staff, pay them less (notably,
27%), employ more personnel, therefore raising the R&D productivity and the rate
of technological innovation.

Regardless the cost of entering the innovation network, linking with other institu-
tions has become a major factor in improving the innovativeness, thus the economic
performance, of the firm. Relationships, cooperativeness, and blended social prox-
imity give access to different, new knowledge that may be complementary to the
previous technology portfolio, allowing the organization to develop innovations
previously precluded. Bercovitz and Feldmann (2006) found this approach to be
particularly useful for exploration activities, highlighting the importance of new
knowledge from partners and neighbors.



Chapter 3. The Industry Perspective 33

So, firms have a double benefit from engaging in cooperative research activities
with other institutions: a reduction in R&D costs and the access to more, high-
quality knowledge. A further explanation of their benefits can be taken from Caloghi-
rou et al. (2001), who found that when collaborating with research institutions,
specifically universities, firms mainly aims at “achieving research synergies, keep-
ing up with major tech developments, sharing R&D costs”. Therefore, what com-
panies seek in research cooperation is a performance improvement, instrumental
in gaining a competitive advantage over competitors.

A slightly different perspective is the one of Bekkers et al. (2002), who linked the
domination of firms in a market characterized by an advanced technology (the
GSM industry in the previous century) to their position in the alliance network
and the ownership of essential intellectual property or patents. On the one hand,
the cooperation with other organizations may lead the firm to a central role in the
network, increasing its influence on the direction the market will take; on the other
hand, this perspective introduces another angle for firms: patents and intellectual
property. These tools help entrepreneurs and companies to gain control over the
market and its future direction, other than the direct financial control over competi-
tor and collaborators (Siegel et al., 2003a).

To reach these advantages, firms of every size are collaborating with research in-
stitutions and universities. Also small businesses actively contribute to the inno-
vation process, more than the extent that would be expected from their capabilities
of investing resources (Audretsch and Lehmann, 2005). Larger companies, instead,
balance their research agenda between short-term deliverables and long-term ob-
jectives (Tijssen, 2006). This trend led to a new “industrial ecology” of cooperation
for R&D and flows of knowledge.

However, the role of universities in this scenario is not clear. While Thursby and
Thursby (2002) reported a positive change in the faculty orientation and its recep-
tivity for commercial and industrial projects, the university involvement has been
found somehow weak. Specifically, Yusuf (2008) reported the results of an indus-
try survey, which ranked universities least as innovation partners. These results
seem even more negative when considering the importance of industry collabora-
tion for these public institutions, i.e. the facilitating role of industrial linkages for
new spin-offs (O’Shea et al., 2005).

In a glance, knowledge derived from scientific research proves itself a valuable
asset for innovation-oriented companies. However, firms are required to possess
already a proper knowledge base, developed through their own R&D activities, in
order to “absorb and appropriate” scientific know-how and new technologies: a
concept named absorptive capacity.

3.1.1 Absorptive capacity

The absorptive capacity is a construct originally described in the seminal paper
of Cohen and Levinthal (1990). They initially stated that is critical for firms to
have the ability to recognize the value of, to assimilate and exploit external knowl-
edge. More importantly, they hypothesized that this ability is mostly determined
by the level of internal knowledge that the firm already possesses. At a basic level,
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a greater internal scientific knowledge includes skills and language capabilities,
which allows companies to comprehend better and internalize external technology
and relate with other innovative organizations and research institutions.

What firms need for increasing this ability is to perform their own R&D activities
and to be directly involved in the concept, design, and engineering of the prod-
uct they will later commercialize. The inner rationale, according to the original
authors, is that “from a cognitive and behavioral science perspective, accumulated
prior knowledge increases both the ability to put new knowledge into memory and
the ability to recall and use it” (Cohen and Levinthal, 1990). In other terms, by con-
ducting its own R&D, the firm may collect the prior knowledge, as in notions and
experience, that will later be needed for understand and internalize other ground-
breaking innovations and the science behind them.

In this perspective, learning is cumulative: it is easier and faster to absorb knowl-
edge that relates to the past background of the researcher and the firm. The same
can be stated for the absorptive capacity itself: the greater the ability, the efficient
the accumulation; the larger the knowledge base, the greater the ability. However,
while a level of similarity is needed, suggesting a sort of path dependency, diver-
sity in the internal background is strongly advised, for assimilating a variety of
external innovations instead of being locked in a single market.

Therefore, there is a trade-off between the focalization on a single topic, thus a nar-
row, better performance and the extensiveness of the disciplines the firm may inter-
nalize. A possible solution is what is known as transactive memory (Wegner, 1987),
which states that nowadays, what is important to know is not the theory itself, but
to know “who-know-what”. In this case, the solution might be to engage relation-
ships with entities and organizations that have a complementary knowledge to the
firm’s pre-existing one.

In a more operational perspective, the absorptive capacity can be divided into three
different dimensions, according to the original authors. The first stage is the recog-
nition of useful external knowledge, which depends on the prior related knowl-
edge, on the characteristics of the counterpart and the relationship which link the
institutions: cultural compatibility, trust, prior experiences and alike. The second
phase is the assimilation: to bound external with previous internal knowledge; it
depends on the organizational settings, such as flexibility, adaptability, specializa-
tions, objectives. Lastly the commercialization stage, which refers to the exploita-
tion of both internal and the newly acquired knowledge, combined in a competitive
configuration.

Later authors used a slightly different definition: “absorptive capacity can be de-
fined as the organization’s relative ability to develop a set of organizational routines
and strategic process through which it acquires, assimilates, transforms and ex-
ploit knowledge from outside the organization in order to create value” (Jimenez-
Barrionuevo et al., 2011). First, this perspective allows a better differentiation be-
tween assimilating the knowledge, as in a learning process, and the capacity to use
and reconfigure it for other purposes. Secondly, this definition focus on the abil-
ity to create an organizational setting and an environment to better perform in the
process, rather than the performance itself.
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Patterson and Ambrosini (2015) instead studied the absorptive capacity in 4 dimen-
sions, as a process; notably, they argued that these phases are not consequential, but
occur in an iterative fashion. The first stage, the acquisition, may be decomposed
in “search and recognize” and the actual “acquisition”; the latter depends on a pre-
liminary evaluation of the technology, which requires an initial, even if simplified,
assimilation. Similarly, the “transformation” process may rely on the results of the
commercialization phase, which itself may require additional development of the
technology, thus its transformation. Lastly, the “exploitation” stage creates new
knowledge that can initialize the process again.

Some management practices can enhance the absorptive capacity of an organiza-
tion. The first and most important is the human resource management: the se-
lection and the organization of employees, the flows of communication between
them, practices as rotating R&D personnel etc. In particular, they must possess dif-
ferent but overlapping backgrounds, and be familiar with the firm’s specific needs.
Other authors referred to the outsourcing of similar activities, in order to increase
the internal absorptive capacity through external tools such as technology transfer
centers and consortia, or directly via corporate acquisition. Should be noted that
these alternatives do not overcome the need for at least a minimal internal R&D ac-
tivity. A useful organizational tool is the creation of an internal technology transfer
office similar to the university’s one, which should act as a knowledge gatekeeper
who actively seek for opportunities to exploit (Alexander and Martin, 2013).

Other authors provided empirical evaluations on the importance of this concept.
An example comes from Nieto and Quevedo (2005): in their model, the absorp-
tive capacity has, in fact, the greatest explanatory power for the firm innovative
performance, and that a greater capacity will make irrelevant the presence and the
extent of a technological opportunity. A second, more quantitative approach from
Baba et al. (2009) suggests that the collaboration with Pasteur and Edison scientists
enhance the R&D productivity, evaluated in an increase of 1.13% in patents.

3.1.2 Social capital

While the absorptive capacity refers to the internal ability to assimilate and exploit
external knowledge, another concept describes the extent to which a firm can access
and retrieve external resources: the social capital framework. The relevance of this
concept arises from the findings of various authors, all pointing to the fact that the
innovation performance mostly depends on the quality of relationships, measured
as frequency, duration, emotional intensity or closeness, especially in the case of
tacit and complex knowledge (Pérez-Luño et al., 2011).

The social capital is defined as “the sum of the actual and potential resources em-
bedded within, available through and derived from the networks of relationships
by an individual or social unit” (Pérez-Luño et al., 2011). It was initially described
by Coleman (1988) as a particular kind of resource: social structures that facilitate
actions by an agent within the structure. Like other types of resources, the social
capital is productive and may be peculiar to the activity, the involved actors, and
the context. In other words, it can be seen as a network of relationships that an
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individual or an organization can mobilize and use to a specific purpose, also indi-
vidualistic; it is created by the participation to the network and the context itself in
which the agent is located.

More specifically, the firm’s embeddedness in a scientific network allows it to ac-
cess a larger amount of knowledge and technologies, from an ensemble of different
external actors, as in the mechanism of “localized learning”. A secondary, but rel-
evant mechanism is the “social comparison”, through which an institution can use
its role to influence the actions and behaviors of other actors (Slavova et al., 2015)

3.1.3 Networks and location

The absorptive capacity and the social capital have their root in the idea of gaining
new knowledge through a network of partners and other innovative institutions;
nowadays, these networks, in which the firm is embedded in, are recognized as
one of the most important resources it can access, manage and exploit. As stated
before, in the case of an innovation network the main benefit from participating are
the access to more and valuable resources and knowledge, lower uncertainty and
other barriers to innovation, to gain flexibility through macro-level specialization
and to adapt faster to the market needs.

The most important, fundamental notion to consider is the Marshall’s cluster the-
ory (Marshall, 1890) and the impact on knowledge diffusion. In his view, a district
was a place where “mysteries of the trade become no mysteries; but are as it were
in the air, and children learn many of them, unconsciously”, characterized by a
distinct “industrial atmosphere”. These concepts led to the general recognition of
the importance of localization to capture knowledge spillovers, mainly due to the
availability of skilled labor and geographical and social proximity, which enable
greater flows of information among institutions. These streams allow a social inno-
vation process, incremental and collective, which can take full advantage of these
spillovers.

These networks and districts may include firms, universities, and any organiza-
tional configuration of research institutions, i.e. public research organizations, pri-
vate research centers and alike. Peculiar to universities, a relevant contribution
to cite is the one by Audretsch et al. (2004) who investigated their on localization
choices of companies. The rationale behind their research is that universities gen-
erate knowledge spillovers, that may be accessed by firms without a full compen-
sation – thus lowering the research costs, increasing the expected profits. In this
setting, the location can be considered a competitive advantage, even with differ-
ences in the field of knowledge.

Other information on the impact of universities can be taken from Cantner and Graf
(2006) who applied social network analysis to the innovation network of Jena: in
their perspective, social proximity has a stronger relevance than geographical prox-
imity. They found that universities and other public research institutions, aided
by government policies, are the core members, key actors in gather and distribute
knowledge.
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Following their approach, Giuliani and Bell (2005) applied both social network
analysis techniques and the concept of absorptive capacity in studying the Chilean
wine cluster. Firstly, they defined the cluster absorptive capacity as its relative
ability to absorb external knowledge, diffuse it among internal actors, and to ex-
ploit it externally. At the macro level, they found significant differences among the
re-distribution of new information to internal firms, providing support for the hy-
pothesis of the correlation between absorptive capacity and the relative importance
of actors. In fact, their results suggest that firms with a greater capacity constitute
the center of the network, acting as gatekeepers, surrounded by active and weak
mutual exchangers, external stars and isolated firms.

This study provides an initial, quantitative understanding of the importance that
absorptive capacity has in shaping a network and the firm position. Zeng et al.
(2010) instead, provided an insight into the relation between the network active-
ness of actors and their overall economic performance: they found a significant
positive relationship between the cooperativeness of the firm and its performance,
especially for inter-firm cooperation and SME. However, they found weak support
for the impact of cooperation with research institutions, universities, and govern-
ments, opening a quest for further investigations.

3.2 Spin-offs

Spin-offs are one of the most important and effective channels for technology trans-
fer, but they also represent an external entity. In its industrial definition, a spin-off is
a new entrepreneurial activity born from knowledge, technology or other activities
of a parent organization. If the parent organization is a university, the new ven-
ture may be based on the licensing or acquisition of intellectual property from the
originating institution (Lockett and Wright, 2005). In other words, their business
is the exploitation of research results developed within the academic environment
(Rizzo, 2015).

Their relevance arises from an unusual ability to generate high economic returns
for the local context, both in employment and financial terms (O’Shea et al., 2004),
as well as their unique role in catalyzing knowledge and technology. They proved
themselves fundamental also to the development and the performance of innova-
tion networks (Pérez and Sánchez, 2003), through their ability to connect research
organizations and industry (Rizzo, 2015) thus the natural impact on technological
change and economic development. Similarly, Pérez and Sánchez (2003) suggested
that these firms contribute to the dynamism of Regional innovation systems, by
enforcing innovation and economic growth.

Many authors in fact recognized as one of the main drivers of their success their
strong linkages with universities and research organizations. Assuming that uni-
versities’ spillovers represent key resources in the knowledge economy, university
spin-offs may have earlier access to them, and a greater absorptive capacity to ex-
ploit due to their origin. Therefore, a better economic performance. Even more,
other actors may be located in the spatial proximity of the university, but the mere
presence or availability of these spillovers represent only a necessary condition
(Colombo et al., 2010), where the assimilation process need a social proximity.
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For a comparative evaluation of these factors, thus the spin-off performance, a start-
ing point is the “astonishing survival rate” (Balderi et al., 2007). In their empirical
research, Leitch and Harrison (2005) found a failure rate of about 5% over 20 years,
compared with the average failure rate of venture capitalists in about 21%. In fact,
the survival rate is extremely high, especially if the firm aims to exploit a radical
technology, possess broader patents and have linkages with investors (O’Shea et
al., 2004). Studying the MIT case, Rogers et al. (2001) found that spin-offs created
the 77% of induced investment and 70% of the employment, with respect to the
overall MIT activities.

However, while these new ventures may seem a particularly effective channel for
the university-industry technology transfer, they require longer periods. As exam-
ple, university spin-offs graduate later from their incubator, two years compared to
one year from private incubators. This may be due to the embryonic and high risky
projects they usually embrace (Rothaermel and Thursby, 2005), which increase the
lead time between the establishment and the actual generation of economic benefits
(Leitch and Harrison, 2005). Similarly, Pérez and Sánchez (2003) stated that rapid
growth is “both rare and often even unwanted among spin-off”, due to the high
uncertainties involved in the process.

At the base of the spin-off absorptive capacity, which allow them to gain such
performance, there are two main factors: the employment of university person-
nel, as former scientists or active academic researchers, and the high proportion of
turnover invested in R&D, evaluated in about 10% by Pérez and Sánchez (2003).
In fact, even if the common understanding of spin-off sees them as standalone
technology transfer channels, they are separate entities: this will require a trans-
fer between the original institution to the new venture, and later between the new
venture and the market.

This means that every channel of technology transfer may be applied to the spin-
off firm itself. In example, Pérez and Sánchez (2003) cited training activities in the
initial stage, consulting and product development in latter phase between the new
venture and the market. Other examples may involve the access to laboratories and
other resources, testing equipment, the usage of the university’s own networks,
formal and informal consulting with former colleagues, information services, etc.

Other common characteristics among spin-offs are the size of the customer base and
its great flexibility. For the former, they usually have only a few customers in initial
stages of technology development, which will serve as lead users and validators.
For the latter, these firms usually are smaller, flexible organizations which can adapt
faster and efficaciously to new technologies and market needs.

Their peculiarities influence the types of activity they will perform. A generic
framework differentiates among three strands of business activities (Mustar et al.,
2006): consultancy; product oriented activities, i.e. product development; and as-
sent oriented activities, i.e. R&D aimed to license and development of infrastruc-
tures. Druilhe and Garnsey (2004) further categorized spin-off activities among:
consultancy and research, licensing, product related research activities, infrastruc-
ture development.
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These activities result in specific benefits for universities and parent organizations:
firstly, they represent an effective instrument in bridging universities and the mar-
ket, capable of solving complex and difficult contracting situation between the re-
search institution and other firms (Rizzo, 2015). Secondly, these new ventures are
the best suited for obtaining the best exploitation of research results and new tech-
nologies. Lastly, they represent an employment alternative for researchers and stu-
dents, as well as an income source for tenured academics.

3.2.1 Types and differences

Spin-offs are only a small group in the landscape of new technology-based firms,
and as Franklin et al. (2001) observed: “spinouts company scenarios in practices
are highly variable and defy any formulaic approach”. In order to get a better
understanding of the phenomenon, a comparative approach can be taken.

First, corporate spin-offs are far more frequent than universities’. One of the most
significant difference relies on the difficulties they may encounter during their de-
velopment path. Corporate spin-offs may lack the necessary linkages with R&D
institutions in early stages, slowing the development process; inversely, the ones
arising from a university may lack channels for customers and suppliers in later
stages, which a parent firm would have provided.

Widening the corporate spin-off concept, Colombo et al. (2010) considered the cat-
egory of New-Technology Based Firms (henceforth NTBFs). The authors used this
categorization to better uncover the advantages that Academic Start-Ups (ASUs)
may take from the proximity to the university, in an absorptive capacity perspec-
tive. Their hypothesis was that these ASU, through social networks developed
during the previous employment in the institution, would have privileged access
to university resources, knowledge, innovations and networks; at the same time,
the research orientation of these firms should enforce their absorptive capacity.
Once combined, these factors should allow academic spin-offs to perform better
than other NTBFs, as suggested from their empirical results.

Mustar et al. (2006) used a similar category, Research-Based Spin-Offs (RBSOs)
when investigating the different challenges that academic and industrial spin-offs
may encounter. They found that the university type, born in “what is historically
a non-commercial environment” may experience specific problems as the lack of
commercial resources and conflicts in objectives among stakeholders. Lastly, Leitch
and Harrison (2005) analyzed the case of second-generation spin-offs (a new ven-
ture generated by a spin-off) with mixed characteristics from both the industrial
and the academic environment.

The same authors distinguished among university spin-offs, as new ventures based
on the knowledge generated within the institution, and university founded com-
panies, which refer to commercial opportunities exploited by academic personnel
that may be unrelated to the organizational knowledge base and research activity.
Within the university’s category, however, a difference has gained far more atten-
tion from the literature: academic entrepreneurs versus surrogate entrepreneurs.
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Radosevich (1995) in particular analyzed and compared these different approaches
to the spin-off entrepreneurial leadership. The first kind, the academic entrepreneur,
refers to a university employee, i.e. researcher, lecturer or tenured professor, who
takes the lead of the new venture both along with the previous occupation or by
leaving it. The second type, the surrogate entrepreneur, is an external figure who
is provided with the right to exploit a technology initially developed within the
institution. Both alternatives have advantages and disadvantages either.

As an example, an academic entrepreneur may bring to the new venture a strong
knowledge base, a wide network of personal contacts both in scientific and indus-
trial research environments, and a strong commitment to the technology. However,
their lack of business experience and knowledge may negatively affect the firm
growth, especially if they refuse to leave the previous employment. Their down-
sides can be overcome by a strong support structure, which will require a signifi-
cant financial effort from the institution.

On the other hand, a surrogate entrepreneur may solve the problem of an inventor
unwilling to leave his position, as well as bring business knowledge and expertise
and useful industry linkages. Moreover, empirical findings showed a faster spin-off
growth, when external figures take the lead. However, they may require a payment,
especially up-front if they are not serial entrepreneurs, apart from the obvious lack
of technical knowledge.

Lacetera (2006) instead approached the differences between university and indus-
trial researchers in engaging the spin-off process, by modeling their activities as
a game. Notably, he found that academic entrepreneurs may be both more reluc-
tant to participate in the process or move faster, depending on the benefit they can
derive from the pre-commercial research. On the other hand, industrial scientists
focus on directly applicable research, lowering the cost of entering the market but
possibly delaying the spun out.

3.2.2 Motives and factors

Academic and industrial entrepreneurs may be driven by two general kind of forces:
the opportunity, which arises from the individual level, and the necessity, mainly
due to the external context. Therefore, the variety of influencing factors can be
categorized in individual and environmental; other useful categories refer to the
characteristics of the spinning university and the technology itself.

Individual motivation factors have already been discussed; however, specific vari-
ables have a have the greatest impact on the academic willingness to start a new
venture. Apart from the generic entrepreneurial attitude, peer recognition, univer-
sity culture and the need for research funding, Rizzo (2015) found relevant the seek
for independence and tax avoidance, tightly linked to the fundamental indepen-
dence of a new organization.

On this very topic, Pérez and Sánchez (2003) found the freedom to explore new
ideas as fundamental, and more common among spin-off founders (against tradi-
tional new venture founders). Siegel et al. (2007) found determinant the involve-
ment in local groups, especially the ones with a great entrepreneurial attitude, and
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suggested as an additional, possible motive the lack of academic recognition. The
lack of prospect in the current employment may be significant (Rizzo, 2015); lastly,
Ittelson and Nelsen (2002) found that the academic’s willingness to actively partic-
ipate significantly, and positively influence the success of the venture.

Similarly, some university characteristics, even if previously describe, should be
cited for their peculiar impact. Lockett and Wright (2005) found, in their empirical
research, a positive relationship between the university’s stock of knowledge and
the amount of spin-off generated, as well as for the availability and expenditure in
the TTO and proper, professional advice. Other relevant variables are the linkages
with other universities and the faculty involvement in the spin-off management,
which however may delay, rather than facilitate, the spin-off graduation from the
incubator (Rothaermel and Thursby, 2005).

Environmental factors instead have been studied by many authors in a variety
of contexts; should be noted, in fact, that context peculiarities expose different
and sometimes unique elements. Transversal variables may include the access
to complementary resources, funding constraints, availability of venture capital
funds, presence of a supporting policy and relative tools, government expendi-
ture in R&D, patent regulation and effectiveness, legal assignment of inventions
(O’Shea et al., 2004; Fini et al., 2009; Rizzo, 2015). Similar, but loosely coupled
variables are the extent of knowledge spillovers from the university, the age of the
spinning university, the number of local universities and the amount of educated
human capital available (Audretsch and Lehmann, 2005).

Other factors seem to be peculiar to the local context, and do not appear as signif-
icant in every empirical research: these are rather linked to the geographical local-
ization (O’Shea et al., 2004). Examples are the unemployment rate, a low demand
for doctorate holders, a general dissatisfactory situation (Rizzo, 2015). Special at-
tention has been devoted to the local and regional knowledge infrastructure: a de-
veloped infrastructure should increase the ability to access knowledge, competen-
cies, expertise and relevant social networks (O’Shea et al., 2004), thus increasing the
amount and extent of local entrepreneurial activities. Similarly, empirical findings
from Audretsch and Lehmann (2005) indicate a positive impact of the technology
capacity of the region.

Lastly, the characteristics of the technology itself may influence the process, i.e. its
ability to constitute a platform, the extent of potential applications, the presence of
a market (different) standard, and incumbents. An important factor is the stage of
development of the technology: early stages are usually characterized by higher
transactional costs, making the spin-off channel a suitable alternative (Rizzo, 2015).

3.3 Other external agents

3.3.1 Research organizations

Universities do not relate only with firms, nor the flow of knowledge and innova-
tion is unidirectional. Some authors have studied various collaborative research
organizations and in a minor extent other independent research institutions. For
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the former, examples are collective research centers, consortia research centers,
university-based research centers and R&D alliances.

Firstly, Spithoven et al. (2011) studied the different approaches that SME and firms
in traditional industries might take on the technology transfer; they hypothesized
that these firms may need assistance in building their own absorptive capacity, un-
covering a potential role for collective research centers. As previously stated, R&D
performances are the most common proxy for the absorptive capacity: empirical
research shows that over a half (51.6%) of SME do not have internal R&D activi-
ties at all. In this scenario, collective research centers can perform three types of
useful and relevant activities, from which firms can take advantages: identify and
monitor relevant technology, as a proactive knowledge intelligence unit; assimilate
and transform the incoming knowledge, as a knowledge agency on demand; dis-
seminate information, as a knowledge repository for firms. Their ability to perform
these activities comes from the effort they devote to R&D activities, usually about
half of their operations. Research related activities may involve collective and con-
tract research and technology advisory services.

Collective research centers may be founded and financed in equity by the various
organizations involved, while consortial research centers are the non-equity fla-
vor of the same organization: all participants typically pay a membership fee or
subscription and receive access to the knowledge output (Hayton et al., 2013). It
is important to note that both these organizations may perform internal research
activities, taking an active role and distinguishing themselves from a mere inter-
mediary actor, such as a technology transfer center. In this perspective, they are a
mechanism for sharing the risks of the development, especially for truly innovative
projects. Other potential benefits include economies of scale and scope, reducing
the required investment, and the convergence of new technologies toward a unique
standard for the entire market. Therefore, their role as a source of competitive ad-
vantage.

R&D alliances are similar in spirit, but have a very different purpose: instead of
serving as a channel for the absorption and diffusion of new, external innovations,
these organization rather aim to recombine previously available knowledge to ac-
tively create new technologies (Lin et al., 2012). In fact, these institutions are usu-
ally participated by an ensemble of actors with the explicit purpose of exploring
and develop new technologies. Like the preceding examples, they also reduce re-
quired investments and risks, speed up the development cycle and reduce the lead
time, give access to external knowledge and technology previously unavailable.
Should be noted that of peculiar importance, in this case, is the cognitive distance
among participants: the literature suggests a U-shaped relationship between the
R&D alliance success probability and the cognitive distance, exposing the need for
different but overlapping knowledge bases.

Rogers et al. (2001) instead studied the university-based research center, which is
a similar co-participated organization but characterized by a stronger orientation
to the science approach, possibly due to the larger involvement of a participant
university. They may be more effective than the single research university, due
to the interdisciplinary nature of their research activities, but they do not have an
intermediation approach, thus not very effective in bringing research outcomes to
the market.
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Other authors investigated the difference between universities and other public
research organizations. In the most generic framework, Teirlinck and Spithoven
(2012) suggested that the latter may possess a more practical knowledge and a mis-
sion more focused on technology transfer, but they usually rely on more large-scale
and complex research facilities. However, their business orientation, practices, ex-
perience, and linkages (Debackere and Veugelers, 2005) unitedly to private man-
agement schemes, may help respond more effectively and quickly to specific in-
dustrial needs. Similarly, federal labs are characterized by a more interdisciplinary
research and the ability to gather more resources (Bozeman, 2000).

3.3.2 Technology transfer organizations

As stated before, technology transfer offices and organizations may be external
to the knowledge production institution. Some authors, in fact, found empirical
proofs of the increasing relevance of external entities, being them private, public or
government ventures.

A first example can be taken from Geuna and Muscio (2009), who observed how
European and national governments’ approaches to the technology transfer had en-
dorsed the formation and growth of TTOs associations and networks. Their main
goals are to develop best practices and to diffuse them toward any associate, to
provide training support and international connections, to collect data and influ-
ence national and European policies on the topic. Two examples are the Knowledge
Integration Community, created by the Cambridge-MIT Institute (CMI) and finan-
cially backed by the UK government, and the NetVal, the Italian network for the
valorization of the university research.

Similar entities are the technology transfer centers, which aim to promote cutting-
edge research projects and help in transferring the results also to SME and firms in
low and medium technology industries; moreover, they are significantly useful in
bridging organizations with different backgrounds, in the case of multi-disciplinary
projects, thus promoting cross-fertilization activities. Comacchio et al. (2012) found
qualitative indications of the relevance of these actors based on their boundary-
spanning activities: following a social network approach, they found a positive
impact of such organizations on the network density, besides covering structural
holes. Moreover, they act as an interface between institutions and private firms,
translating not only needs and objectives but also the very knowledge that is trans-
ferred. These results should also apply to other intermediaries.

3.3.3 Incubators and science parks

Other external entities acquire a great relevance specifically in the spin-off process.
The two main institutions considered here are incubators and science parks.

Even if incubators can be found inside the university organization, they are usually
external, independent entities. They provide several advantages, relatively to the
new venture: to conserve cash, accelerate the commercialization process, give ac-
cess to professional advice and laboratory facilities, help academic founders to shift
from the university culture and perspective to an entrepreneurial one (Ittelson and



Chapter 3. The Industry Perspective 44

Nelsen, 2002). Additionally, their involvement increase the confidence of investors,
helping spin-off in accessing financial resources.

Clarysse et al. (2005) analyzed incubators’ activities to uncover any difference in
their approach; they found three different models. The first is the “low selective
mode”, centered in advising and occasionally finance projects at a very early stage;
they do no seek opportunities and rely on a natural selection process instead of
evaluating and selecting the various proposal; due to the large number of spin-offs
and firms they usually are incubating, the funding is typically seen as a mean of
subsistence for founders, until later stages.

The second is the “supportive model”: entry barriers to this type of incubators
are higher, due to clear selection criteria and an active screening. They provide
an extensive assistance up to the validation stage, through their professional staff;
they may also provide financial support acting as a venture capital fund. Lastly,
the “incubator model” have the clear, specific intent to create financially attractive
spinouts: this needs an active opportunity seeking, a full and integrated support
and the large use of external linkages with industry and venture capitalists.

In any case, rather than simply intermediate between industrial and financial part-
ners and the spin-off, incubators provide access and integrate new ventures in their
network, ultimately aiming at assisting firms in developing their own. In fact, both
incubators and science parks are considered “intermediate organizations that pro-
vide the social environment, technological and organizational resources, and man-
agerial expertise” (Phan et al., 2005). In a sociological perspective, as an example,
incubators can be seen as micro-communities, where startuppers can develop and
test business models under a protective umbrella.

Science parks, in fact, are more oriented to provide this kind of asset. As stated by
Siegel et al. (2003b), their main missions are: to foster the formation and growth
of innovative firms; to provide an environment which promotes collaboration be-
tween large and new, innovative ventures; to facilitate the establishment of linkages
with research centers and similar institutions. Similarly to incubators, the main
mechanism is to provide the necessary business skills and knowledge, physical re-
sources and financing.

What makes incubators and science parks differ, instead, are the objectives their
mission is mapped to; science parks may be seen as an intermediary combining
a technology transfer organization and a business incubator. According to Siegel
et al. (2003b), their objectives are: to facilitate the university technology transfer;
to foster the formation and growth of NTBFs; attracting external firms; promote
the formation of strategic alliances. They may be functional also to the local and
national institutions, by aiming at the economic development, job creation, and the
enhancement of the local innovation system and entrepreneurial environment.

3.3.4 An endless list

These are only examples of the ensemble of institutions and entities that may sur-
round the university in its technology transfer activities. In fact, any actor can be
involved, due to the pervasiveness the academic’s third mission; however, many
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of them have been overlooked by the economic literature. As examples, some au-
thors cited graduates and students as channels for technology transfer (Segal, 1986;
Audretsch et al., 2004; O’Shea et al., 2005; Guerrero et al., 2014), but seems to lack
a proper, dedicated and quantitative study on their impact on the innovation sys-
tem. Another example, found cited only in Balderi et al. (2010) is the existence
and usage of external firms specialized in very narrow activities, such as patent
attorneys, firms specialized in patent valorization and patent infringement. These,
however, are only examples, in the broad economic landscape of specialized busi-
nesses, and the more competitive will grow this phenomenon, the more specialized
will be supporting firms.

3.4 Recap

This chapter delineated the three main groups of receivers of academic knowledge.

Firstly, has been described the firms’ motives in participate technology transfer pro-
cesses and their impact on the competitiveness of the company. The section further
articulated the major factors that may increase the probability of a successful trans-
fer and its performance: the absorptive capacity, as in the capability to internal-
ize and exploit new knowledge; and the social capital, networks, and localization
choices, which determine the set of technologies accessible to the firm.

Secondly, has been presented the spin-off phenomenon. The section outlined their
strengths and weakness in respect to common new venture; later, has been reported
the various definition for a number of different types of spin-offs, each with differ-
ent advantages and less favorable traits. Lastly, has been described the motives that
drive the creation of a new venture, and the factors that shape their performance
and affect their success probability. The third section provided information about
the main other groups of knowledge receivers and their characteristics: research
organizations, technology transfer organizations, incubators and science parks.

Again, while public universities and private research organizations may share these
groups of receivers, the modalities through which actors relates may be fundamen-
tal different. In example, firms may be more inclined to outsource their develop-
ment activities to private entities, spinning a new venture may be easier from a
private environment, while research and technology transfer organizations may be
perceived more as competitors than as intermediaries. The Chapter 6 will later ex-
pose the differences while discussing the shift in preferences and mechanisms for
the technology transfer.
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Chapter 4

Channels

Mechanisms and processes

Channels constitute the bridge, as in infrastructure, between the academic environ-
ment (Chapter 2) and the industry (Chapter 3). While they all eventually represent
a path through which delivery a new knowledge or technology to the market, they
may expose various differ between paradigms, for actors and activities involved,
contractual forms and bureaucratic issues. Considered their influence on the ef-
fectiveness of a transfer and the influence that the originating environment has on
them, an overview of the main channels is a necessary condition for a proper eval-
uation of the differences later described in Chapter 6.

4.1 Channels and categories

A technology transfer channel can be defined as an instrument or a mechanism
through which knowledge can flow from the academia to industry (Gilsing et al.,
2011). In other words, it is a set of actors and activities specifically configured and
aimed to a peculiar objective – the transfer of newly developed innovations, tech-
nologies, and knowledge. The specific configuration and the objective, rather than
the basic building blocks of actors and activities, are what differentiate channels
the most: eventually, the process will involve a research organization and another
institution, sharing information through training, meetings, documentation and
alike, but with greatly different objectives and organizations. It is important to
note, moreover, that channels are not mutually exclusive: they may complement
each other, and cover the respective limits.

What is implied is that exists a wide range of possible configurations, and every
channel is meant to satisfy a specific need and purpose. According to D’Este and
Patel (2007), technology transfer processes, in fact, have an idiosyncratic nature:
they depend on the specific context, the nature of the knowledge to be transferred,
the receiver firm and various other factors. Therefore, different configurations will
require different arrangements among organizations; examples of variables to con-
sider are the innovativeness and the stage of development of the technology, fre-
quency, and intensity of exchange, resources involved, the need for contractual
rules and arrangements (D’Este and Patel, 2007).
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Alexander and Martin (2013) gave instead more emphasis to the type of gover-
nance. They categorized each channel by five variables: the degree of formaliza-
tion, the extent of the effort to minimize risks through a contractual approach, the
level of previous engagement, knowledge tacitness and media richness. More im-
portantly, they found that no channel is completely relational in nature, due to
the need for risk management and knowledge codification. Similarly, Bercovitz
and Feldmann (2006) observed that knowledge is both difficult to evaluate and to
appropriate, creating the need for market transactions in the form of contractual
mechanisms, voluntary and negotiated. As recognized by Rogers et al. (2001), also
the external environment and its characteristics should be considered in modeling
the process.

Other authors use a dualistic approach in their perspective: science-based and
development-based, formal and informal, contractual and relational. Should be
noted that in these perspectives there is never a clear cut between opposites and
that these, while significant, are only examples.

The first of these perspectives come from Gilsing et al. (2011). In their view, the
science-based regime relies on the importance of basic knowledge, non-cumulative
and universal, which makes firms strongly depend on external sources through
publications, consultancy, collaboration. The development-based regime, instead,
uses a more applied, systemic and interdisciplinary knowledge, specific to the in-
dustrial application; in this case, there is a lower dependency of industry on ex-
ternal sources, shifting toward channels as R&D projects, collaborations, and con-
tracts, professional networks, the flow of students and PhDs.

Link et al. (2007) separated formal and informal mechanisms. In this case, formal
technology transfer prefers contractual and other legal instruments, based on the
allocation of property rights and obligations. Informal processes instead are based
on more relaxed and informal flows of knowledge, such as technological assistance,
consulting and collaborative research. While the property rights and obligations
are still present in this latter perspective, they assume a secondary role, more nor-
mative in character.

Lastly, transactional and relational perspectives, or “buy-sell transactions” and the
“technology transfer at the arm’s length” according to the original author (Harmon
et al., 1997). In the first case, the process is formal, contractual and usually involves
an intermediator; the information flow tends to be unidirectional, linear, driven
by contractual rules. In the latter case, instead, the relationship and collaborative
aspects acquire a central importance, the exchange is mutual and the barriers to
the information flow decrease. The author also considered the existence of a third,
hybrid model.

Other authors sorted the ensemble of mechanisms in different channels and groups,
following different perspectives. A first example can be taken from Rogers et al.
(2001), who simply listed the main channels: spin-offs, licensing, publications,
meeting, cooperative R&D. Debackere and Veugelers (2005) further differentiated
contract research from collaborative research, and includes a residual category for
cooperation in graduate education, exchange programs, informal contact and per-
sonal networking. D’Este and Patel (2007) focused on less commonly studied chan-
nels, grouping the processes into: industry sponsored meetings and conference,
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consultancy and contract research, new companies and new physical facilities, train-
ing, joint research.

More recently, Muscio and Pozzali (2013) individuated 12 different types of collab-
oration, dividing them in: physical facilities, consultancy and contract research,
collaborative research agreements, training, meeting, and conferences. Alexan-
der and Martin (2013) instead differentiated between: transactional, i.e. patents,
licenses, spin-offs, joint ventures; mixed governance, including collaborative re-
search, research contracts and consultancy; mainly relational, such as shared facil-
ities, journal publication, training, joint supervision; and relational, meaning joint
conference, networks, student placement and alike.

Elsewhere, Balderi et al. (2010) categorized the main channels, licensing, spin-off
and research contracts by modeling the choices that public institutions can take.
The two main alternatives, in their view, are too diffuse the new technology through
publications, congress, and other non-contractual mechanisms, or to protect and
privatize the research results. In the latter case, the underlying knowledge can be
either codifiable, resulting in a patent, or tacit in nature, thus requesting a more par-
ticipative channel. Again, in the first case, the choice is between selling or licensing
the patent, to another firm or a spin-off, exclusively or not. In the latter, should
be preferred mechanisms such as training, consulting, collaborative research and
alike.

Lastly, the literature mainly refers to two main channels: patents and spin-offs.
As previously stated, the concentration of research on these topics arise from the
relative greater availability and easier access to information and data; however,
many of the hypothesis and findings regarding these channels can be successfully
transferred to other mechanisms. Therefore, the following review will start from
patents and spin-offs, to later describe other contractual and informal mechanisms.

4.2 Patents and licenses

The technology transfer process has its roots from the research activity performed
by scientists. In the case of patents, as for spin-offs and other proactive approaches
to the market, the outcomes of this activity are considered as fixed, unchangeable
and with any possibility, or space, for intervention.

The successive step, which marks the entry in the true transfer process, is the inven-
tion disclosure. It requires researchers to report a discovery that is believed to have
a commercial potential; this disclosure should provide the dedicated office with
information regarding the invention itself, various relevant market conditions and
other data (Thursby and Thursby, 2002). As previously stated, this leap can be an
issue for scientists, involving various factors as incentives, opportunity costs and
the personal attitude (Owen-Smith and Powell, 2001). However, these invention
disclosures are the “key intermediate input”, or rather the raw material, for TTOs
and their officers. Some authors suggest a need for disclosure eliciting, including
proper organizational incentives (Siegel et al., 2003a), but empirical research indi-
cate that this may be unnecessary, and the institution unwilling or unable.
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Jensen et al. (2003) investigated this issue by modeling the behavior of inventors,
the TTO and the university administration as a game, which “rules” are set by the
administration, i.e. contract terms, incentives and TTO’s objectives. The inventor
has 3 choices: to disclose the invention, further develop it or switch to another
project; more specifically, he may decide to dedicate a greater time and effort to
the idea further developing it, thus increasing its probability of success and ap-
petibility for the market. However, his attitude toward this last alternative largely
depends on various factors, among which policies and the TTO’s ability to execute
an attractive license.

McAdam et al. (2005) focused instead on a relevant topic related to the invention
disclosure: many scientists initiating a technology transfer process have an “overly
simplified view of business and management issues”. More specifically, they tend
to be over optimistic and underperform activities such as specifying the customer
target, assessing the market potential, validating the technology and the business
project, and other primary business activities for startuppers. The authors sug-
gested as possible solutions a relevant management training for the TTO employees
and specific training activities for academics who want to engage the technology
transfer.

The next phase requires the TTO to assess the disclosure. The office must com-
prehend the technology potentiality, if it truly corresponds to a market, if there is
an interest from the industry and if the potential revenues can sustain the relative
costs. This activity involves the management of uncertainties and the ability to
evaluate the new technology, a difficult task in this phase. Most inventions, at this
stage, are only proofs of concepts; and only a few companies may be interested in
licensing in early stages, providing a market feedback (Jensen et al., 2003). In this
phase, the TTO is also required to choose which channel to use for the technology,
among which patents are only one viable alternative. The evaluation also depends
on the general tendency to a revenue-maximization or a diffusion-maximization
model. Lastly, according to McAdam et al. (2005), a positive decision should be
linked to the intention to endorse the project, also financially, in later stages.

If the technology is positively evaluated, other minor decisions must be taken: the
choice of which patent type apply for, whether to use external patent attorneys and
specialized firms and alike. Another relevant preparative is to write the technology
description and claims for the patent application, which will later determine the
extent and the degree of protection the patent will grant, thus its value. This phase
may require a continuous interaction between inventors, TTO and patent attorneys
and other dedicated staff. After these additional steps, the patent can be filled.

At the same time, concurrent with the project evaluation, the TTO usually starts
seeking for a potential licensee (Markman et al., 2005). In fact, as reported by Siegel
et al. (2003a), these steps do not occur in a linear fashion, and many firms will
license even before the patent will be granted. These attempts require the involve-
ment of the inventor and the faculty, in order to identify potential licensees through
experience and knowledge of the field. An alternative is to outsource this activity
to a firm specialized in the patent valorization: the patent portfolio has its manage-
ment costs, which will require proper and professionalized competencies to make
it profitable (Balderi et al., 2010).
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If a firm appears interested, the counterparts will start negotiating the license agree-
ment. In the event of a negative result of the negotiation, and in the case of a suc-
cessful one which comprehends a non-exclusive license, the process may continue
by seeking another potential partner. In any case of a successful negotiation, the
new relationship among organizations may require maintenance and, occasionally,
the re-negotiation of the agreement (Siegel et al., 2003a).

4.2.1 Performances, laws and approaches

Some authors performed quantitative, empirical analyses. One of the most inter-
esting findings regard the stage of development of the average licensed technol-
ogy: most university inventions are licensed as proof of concept (45%), with only a
prototype available (47%) but the largest part requires further development (85%);
only the 12% are ready for commercial use, and even less have a known manufac-
ture feasibility (8%) (Thursby and Thursby, 2002). In fact, many TTOs start seeking
for potential licensees already before the patent application, and only if the license
is expected to be “easy”: only the 20% of inventions disclosed will become a patent.

Regarding the probability of a successful exploitation of a patent, incomes are sig-
nificantly concentrated in a few patents: Thursby and Thursby (2002) reported on
average a 76% of incomes attributable to the top 5 inventions, little more (78%)
according to Jensen et al. (2003). The same authors found an inverse correlation be-
tween the financial success of a patent and the relative shares or royalties allocated
to the faculty. These patents are funded by federal research grants (63%), industry
(17%) or unsponsored (18%). Elsewhere, has been found a concentration of inven-
tions in a few areas, specifically arising from engineering, medicine, and nursing.
However, this concentration around specific topics has been widely discussed, but
the most of the literature agrees on the better performance of applied sciences.

Jensen et al. (2003) specifically studied the optimal license contract. Firstly, inven-
tors cannot be effectively monitored during the further development; the result-
ing moral hazard issue, unitedly to the asymmetric information issue, requires the
usage of a mixed payment. Examples are: a mix of fixed, up-front, and license-
issued fees, royalties, milestone payments and alike, which may positively influ-
ence the inventor’s effort; equity payments should be preferred. The financial value
of these incentives should outweigh the inventor’s’ disutility from the further effort
required and other disadvantages, like the publishing delay.

In the particular case of a royalty payment, other technology transfer models sug-
gest that any distribution scheme which does not allocate the entire sum to the
inventor is suboptimal, and will negatively influence the academic attitude toward
patents and licensing. Three other important characteristics of the optimal license
agreement are: to grant exclusive rights, as preferred by the firm; to clearly specify
the focus and contents of the underlying research project; the provision of equip-
ment and personnel by the industrial counterpart.

Other authors analyzed the legal perspective, since universities have become more
and more aggressive in securing and protect their patents (Wysocki, 2004). This
point of view, in fact, allow a better understanding of how critical has become the
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issue over time, and which is the true attitude of universities and their administra-
tion toward their knowledge assets.

Basically, the intellectual property protection embedded in patents is intended to
be beneficial for both inventors and the society: the former receives the exclusive
right to exploit the patented technology and knowledge for a limited period, while
the society receives knowledge that might not receive otherwise.

Earlier in the latest century, governments and courts recognized the unique role
of universities as knowledge producers and repositories, giving them a peculiar
ability to overcome, or simply ignore, the intellectual property rights of other orga-
nizations, at least in specific cases. This rule was known as “academic exception-
alism”, and allowed universities to use external intellectual property in the case of
experimental or fair purposes, without licensing it.

However, with the Madey v. Dukes case (Hayter and Rooksby, 2016) American
courts engage a different line of thinking. As the court stated, “like other major
research institutions of higher learning, is not shy in pursuing an aggressive patent
licensing program from which it derives a non insubstantial revenue stream”. The
changes in universities” attitude and behavior in patenting and licensing, in con-
flict with the open-science approach previously associated with these public insti-
tutions, made the non-profit status of the Duke University immaterial to the court.
In a legal perspective, it can be considered a milestone in the shift of university
objectives, and the relative importance of the third mission.

Other authors focused on the analysis of the Bayh-Dole Act and its effects. Promul-
gated in 1980, this law focused on the intellectual property arising from federally
funded research: at the time, only few research products were being patented by
universities, as an underutilization of federal funds, thus paid taxes. The new leg-
islative approach assigned to universities the ability to protect and possess research
results, in order to use the potential financial outcome as a secondary incentive to
firstly patent, then commercialize.

The effect of the Bayh-Dole Act and similar legislations in other countries has been
profusely studied in the economic literature. One of the most significant results is
the one of Leydesdorff and Meyer (2010), who found an increase between 250%
and 500% of patenting activities performed by universities when a Bayh-Dole type
legislation is introduced. However, the same authors found a relative decline in
their effects since the 2000s: while at a global level the university patenting activi-
ties are still increasing, in most advanced economies the impact of such legislations
has “faded away”, possibly due to learning effects or differences in incentives and
evaluation policies.

Apart from the positive impact on patenting applications, the Bayh-Dole act influ-
enced other types of patent-related activities, especially their enforcement: “the act
of threatening to sue or actually suing third party companies for patent infringe-
ment”. Specifically, even if most interviewees report to be conflicted on the topic
and to decide on a contingency base, the number of patent infringement lawsuits
which involve universities has significantly increased (Hayter and Rooksby, 2016).

One last perspective on patents should be considered when it comes to the evalu-
ation of universities’ patenting activities: the home advantage effect, which states
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that a patent applier tends to fill more patents in their home country than abroad
(Criscuolo, 2005). Causes can be cognitive in nature but also based on economic
evaluations on potential and existing markets, i.e. due to the technological special-
ization of countries.

4.3 Spin-offs

As previously stated, spin-offs are new ventures founded in order to commercialize
a technology or a knowledge developed in a research organization, as a university,
a federal or government laboratory or a private organization (Rogers et al., 2001).
Again, the spin-off can be intended as the firm itself, but also as the process that will
lead to the firm formation. Following this last perspective, many authors proposed
different models, but the fundamental ratio can be easily understood by comparing
them.

A first, simplified stage model is the one proposed by Druilhe and Garnsey (2004).
They divided the generic entrepreneurial process, with no direct reference to the
spin-off process, into 3 different stages. The first is the opportunity recognition,
from the research result to the identification of a commercial project; the main issue
in this stage is the ability to unconsciously and immediately perceive the poten-
tiality of an idea: in the author’s view, opportunities are “objectively identifiable”,
but their “recognition is subjective”. The second stage refers to the mobilization of
resources and their (re)combination to achieve the expected outcome; difficulties
in this phase arise from the scarce expertise of academic scientist in this kind of
entrepreneurial activity. The last stage is the ongoing organization of the resource
base, in order to enable and increase the revenue generation.

Clarysse et al. (2005) proposed a different three-stage model for the spin-off pro-
cess, focusing on the activities that lead to the creation of an independent venture.
The first is the invention phase, the act of creating a new technology or knowl-
edge; its main issue is the technology uncertainty. The second stage is the tran-
sition phase, in which the entrepreneurial idea is validated through small market
experiments. Lastly, the innovation phase refers to the creation of the new venture
and the growth of the project. This model, however, places a little attention into the
opportunity recognition.

Degroof (2002) instead suggested a six-stage model, which requires a more direct
involvement of the university and its dedicated offices. The process starts with
the seeking for a technology opportunity, both from TTO’s officers and scientists;
later, the office will assess and evaluate the intellectual property involved in the
idea, and select the projects based on their feasibility. The selected spin-offs will be
supported in the development of a business plan, and later in the seek for funding.
Lastly, the new venture will be founded.

Another well-recognized approach is the one of Ndonzuau et al. (2002), who mod-
eled the spin-off process into 4 different stages focusing on the relative issues.
Firstly, the business idea generation (post-recognition); it can be inhibited by the
academic culture and poor internal competencies in opportunity recognition. The
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second stage refers to the finalization of the new venture project, structuring a co-
herent and feasible plan; in this case, issues may arise in the identification of own-
ers and the most suitable method to protecting the idea, how to exploit it, and how
to finance it. Thirdly, the spin-off launch: ideally, the creation of a firm which (1)
exploit an actual opportunity, (2) managed by a professional team, (3) supported
by available resources; the main topic, in this case, is how to gather the necessary
resources. Lastly, strengthening the creation of economic value; in this phase, at-
tention should be paid to the relocation risk and a change in the business trajectory.

Similarly, Lockett et al. (2005) used a stage model to uncover the key process issues;
as other authors, they found relevant the opportunity recognition, but they focused
on two other topics previously overlooked: the decision to commercialize and the
choice between channels. For the first, they observed that the decision relies on
both the technology and the academic involved, but much reliance is placed in the
academic and his motivation. For the latter, the authors recognized the indepen-
dence of the technology from the channel: in theory, the idea can be exploited in
several different ways; however, an exploitation mechanism must be chosen. They
used as a milestone the licensing and the spin-off channels, based on the estimated
financial returns, academic willingness, the extent of the TTO’s involvement and
similar factors; however, it should be remembered that these are not the only avail-
able channels.

Lastly, one of the most recognized models has been described by Vohora et al.
(2004), who used five stages separated by four critical junctures. The process starts
with the research stage, which ends with the opportunity recognition: the authors
described this critical juncture as “the match between an unfulfilled market need
and a solution that satisfies the need that most others have overlooked”. Its over-
coming requires the ability to synthesize academic knowledge with market and
industry knowledge, thus high levels of social capital. The second phase is the
opportunity framing stage, in which researchers and technology transfer officers
assess and evaluate the identified opportunity, and try to frame it in a commercial
project. At the end of these activities, the issue regards the entrepreneurial commit-
ment of researchers; the authors identified four key obstacles: lack of a successful
entrepreneurial role model, of prior business experience, of self-awareness over
personal limitation and difficulties in accessing surrogate entrepreneur.

The successive phase regards the pre-organization, in which will be established
how to exploit the opportunity and the involved researchers and TTO’s officers
start implementing the strategic plans. At this stage, the main problem arises from
the (lack of) credibility of the new entrepreneur, which jeopardize his ability to
access and acquire the necessary initial resources; a solution may come from the
relationships established by the TTO during its networking activities. Fourth is
the re-orientation phase, the attempt to generate returns from the new technology;
this stage is highly characterized by the need of effectively reconfigure the resource
base in a competitive setting. If achieved, the new venture can overcome the “last”
issue, and reach the sustainable returns phase. In this last stage, the spin-off finally
leave the umbrella of the originating institution and enters a pure commercial en-
vironment.
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4.3.1 Entrepreneurs and teams

The spin-off process involves a multitude of different individuals and institutions,
from the inventors, the parent organization, external and surrogate entrepreneurs,
venture investors and many others (Djokovic and Souitaris, 2008). Two of the
most significant contributions to the technology transfer literature refer to the en-
trepreneur itself and the composition of his venture team.

Firstly, Shane et al. (2015) investigate the “typical” academic entrepreneur. More
precisely, they began from the hypothesis that TTO officers, venture capitalists, and
other actors tend to support spin-off and entrepreneurs that meet specific charac-
teristics, recognized in previous successful cases: “the representativeness heuristic
means people tend to favor those examples which look like the standard case”.
In fact, previous studies show the typical inventor-entrepreneur usually as a male
immigrant, with industry experience and “easy to work with”; the authors empir-
ically confirmed that this is actually the kind of inventor that TTO officers tend to
favor.

Secondly, Der Foo et al. (2005) studied the impact of the team composition and
its internal diversity on the external evaluation from venture capitalists and other
investors. The underlying hypothesis is that larger teams may not increase the
amount of information and capabilities embedded into to the new venture, rather
dependent on the marginal ability of individual employees to bring new experi-
ences and fields of knowledge. They differentiated between task-related and non-
task diversities, i.e. education, work functions and company tenure versus per-
sonal and psychological attributes. They found a little empirical support for a
positive correlation of task-related diversity and investors’ evaluations, and a neg-
ative one for non-task diversities, suggesting the relatively superior performance
of a team whose composition include different but overlapping competencies and
backgrounds, of individuals otherwise similar.

Related to this topic is the contribution of Zhou et al. (2014), who investigated the
impact of immaterial assets on the external investors’ evaluation, specifically the
ownership of patents and trademarks. The starting point is the presence of an
information asymmetry between the new venture and venture capitalists, a sce-
nario that the latter tend to overcome through the usage of proxy variables for the
startup economic performance: patents and trademark. The hypothesis, strongly
supported, is that these portfolios signal to VCs the willingness to engage and com-
mit to the new venture, which will positively influence the assessment until the
growth of an external, autonomous evaluation capability from VCs. The authors
found significant and positive coefficients for both patent applications (B = 0.35)
and trademarks (B = 0.40), even greater for the interaction term of these (B = 0.35,
up to 0.61 for early rounds).

4.4 Contract and cooperative research

While the economic literature focused on licensing and spin-offs, the sponsored
research channel is reported to be the preferred by faculty inventors (Jensen and
Thursby, 1998). As stated before, this type of mechanism allows the academic to
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continue his research activity with a higher degree of freedom in respect to the pre-
vious channels, which represents at the same time as a compensation mechanism.
It is important to note that the various forms of sponsored research are not mutu-
ally exclusive, and may take place alongside other channels, i.e. contract research
financed by licensee firms. Moreover, this category refers to various mechanisms,
including collaborative research, cooperation agreements, and research contracts.

Collaborative joint research is a formal agreement of collaboration between re-
search institutions and firms; it may include several actors, up to a consortium. In
this mechanism, different organizations confer their knowledge and backgrounds
to a unique research activity, in the form and for the objectives established by the
initial contract. The structure and contents of the process itself may vary substan-
tially, i.e. the location of research activities, infrastructures, resources and human
capital provided by actors, the legal protection adopted. The aim, however, is usu-
ally a “precompetitive” research: to gain a better understanding of a scientific field
before any kind of industry application (D’Este and Perkmann, 2011).

Collaborative research projects are usually based on a cooperation agreement, which
constitutes a legal framework for later contractual forms of cooperation. In these
contracts are described the legal boundaries of every forthcoming activity, i.e. the
appropriation of research outcomes, the usage, and propriety of scientific back-
grounds, who will oversee patent applications and its fees, and alike. The aim is
to reduce later coordination costs and information leakages with partners. A pre-
liminary legal agreement is particularly useful in the case of a great distance in
attitudes, approaches, and priorities between organizations, as between an open
science academic institution and a firm operating in a highly competitive market.

A related mechanism is the research contract, in which a company outsources the
research activities to an external organization. In this case, the firm usually pro-
vides only the financial means for the research activity or a previous protected
intellectual property, while the research organization provides human resources,
laboratories, and knowledge. The aim of this contract is usually the development
of a product or a new specific technology, rather than exploring a scientific field
and creating new knowledge. In fact, D’Este and Perkmann (2011) referring to its
objective as research and development with a direct commercial relevance, more
applied than collaborative research.

Sohn and Lee (2012) specifically investigated which is the most diffused research
contract form and its standard clauses; they focused on publication of outcomes, in-
demnity responsibility, ownership of results and compensation forms. They found
the optimal combination in a contract that (1) allows publication after the firm’s
consent, (2) in which the results are owned by the firm or together with the research
organization, and the former is responsible for patents application and mainte-
nance, (3) the responsibility of indemnification is shared or on the firm only, and
(4) compensations to researchers are in the form of incentives and benefit from both
parties.

Many authors seemed to favor cooperation over contracts, due to the better op-
portunities offered by the complementarity of knowledge and resources between
organizations. In an attempt to understand these partnering decisions, authors
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investigated the characteristics of firms and their impact on the probability of es-
tablishment and success of cooperation and research contracts. Powell et al. (1996)
found relevant the following attributes: size, position in the value chain, the degree
of sophistication, resource constraints and prior experience with alliances. Simi-
larly, Aristei et al. (2016) individuated as firm’s relevant characteristics its size, in-
dustry affiliation, previous experience, its absorptive capacity and R&D intensity.
More importantly, their empirical results indicate that the typical firm engaging in
research cooperation is R&D intensive, makes a wider use of IP rights, takes ben-
efits from public R&D support and generically relies more on external sources of
finance.

Cantner and Graf (2006) instead found that the cooperation between organizations
strongly depends on different forms of previous linkages other than the past ex-
perience, i.e. job mobility and other informal ties. In fact, their results showed
the presence of “definitively more linkages between innovators than documented
in patents”. While these informal channels of technology transfer are often over-
looked, due to the relative difficulty in gather information and data, it is important
to get at least an overall understanding of their extent.

4.5 Informal channels

The informal exchange of information between organizations has always been a
relevant phenomenon, and many authors investigated its extent and impact. One
of the most important contributions on the topic comes from Schrader (1991) who
investigated the information trading, defined as the “informal exchange of infor-
mation between employees working for different, sometimes directly competing
firms”. He found that the 83% of employees has already provided information and
a significant positive correlation of this exchange and the overall firm performance.

In fact, flows of tacit knowledge and informal relationships are fundamental to
the technology transfer (Geuna and Muscio, 2009). Despite the typically narrowed
focus of TTOs on patents and spin-offs, only a part of university knowledge and
research can be codified into patents, while spin-offs are limited in number, thus
in potential impact. Informal channels, instead, can transport a large amount of
information to the industry, independently from its tacit nature: in this perspec-
tive, informal channels can be considered as an alternative route, a fallback when
contractual mechanisms fail to take place.

Another reason for the existence and usage of informal channels of knowledge ex-
change is that “transactional mechanisms do not occur in isolation” (Bercovitz and
Feldmann, 2006). Licenses, spin-offs, contracts and alike will eventually require
the establishment of a relationship between university and industry, in a long-term
perspective, to allow more complex interactions, feedbacks and cooperative behav-
iors. As an example, a cooperative research project or a license agreement expose
an information asymmetry, to overcome through trust, thus the building of a long-
lasting relationship. If the university is not willing to fulfill this need, firms may
be interested in directly contact the scientist and arrange an informal technology
transfer (Siegel et al., 2003a; Link et al., 2007).
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Examples of informal channels are non-contractual consulting, sabbatical leaves,
participation in events, congresses and meetings, publications and alike. Apart
from the transfer itself, these mechanisms also allow researchers to perform bound-
ary spanning activities, connecting the various networks they are embedded in, fos-
tering the establishment of new relations or “bringing together entrepreneurs and
professionals for face to face encounters that can forge other university-industry
linkages” (Yusuf, 2008).

A specific but relevant case is the role of star scientists in cooperative and informal
technology transfer. Zucker and Darby (2001) studied the impact of these collabo-
rations on the firms’ innovation performance in the Japanese context, characterized
by two institutional features: the tendency of collaborating through the deploy of a
company scientist toward the university laboratory, and the keiretsu membership.
Empirical findings indicate that two co-authored articles led to a 77% increase in
patents, 60% more products in development and 18% more products on the mar-
ket, suggesting a great effectiveness and productivity of the collaboration.

This case highlight another important source of knowledge spillovers and technol-
ogy transfer: the researcher mobility. According to the previously cited Marshall’s
district theory, a higher workers’ mobility, including both academic and private
scientists, should increase the web of relationships linking individuals and institu-
tions, allowing greater flows of knowledge and innovations, thus fostering overall
technology progress (Cantner and Graf, 2006).

To better understand this mechanism, Argote and Ingram (2000) decomposed a sys-
temic source of innovation in three different repositories: people, tools, and tasks;
together, they form a network which embeds knowledge and competencies. Mov-
ing the entire system could be difficult, due to the internal interdependencies and
their linkages with the context they are born in. However, moving only the in-
volved human resources may be an effective, even if partial, solution: individuals
can adapt and reconfigure their knowledge, both explicit and tacit, to the new con-
text and the new local group they would refer to; their reallocation may also be a
preparatory step to the later transfer of tools or technologies.

Slavova et al. (2015) conducted an empirical analysis of the effect of inbound mobil-
ity on the firm performance: he found a positive, significant effect on the recruiting
of high-quality researchers on the performance of the internal incumbent scientists,
thus the overall innovativeness. The extent of the effect, however, depends on the
social dynamics internal to the organization, knowledge sharing, and collaboration
practices. The outbound mobility, especially toward spin-offs, has been found in-
stead to be a side effect of the technological advance of the organization: according
to Franco and Filson (2006) firms with wider and deeper know-how are more likely
to survive the competition and inevitably generate spin-offs and new startups.

Researchers’ mobility takes a fundamental role also in the social capital framework:
by employing an academic researcher, a firm does acquire his knowledge and ca-
pabilities, but also his network of prior relationships that may be translated into
the employer’s social capital. Murray (2004) identified two different categories of
social capital through which the prior academic career of the scientist can affect
the new environment. The first is the “current laboratory affiliation”, that refers
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to the team of research, i.e. colleagues and students; the second instead, the “cos-
mopolitan network”, broadly includes all the relations the scientist had built, even
in conferences, co-publications, grants, committees and alike. In fact, the acquisi-
tion of external human and social capital through the employment of researchers
can play a critical role in the competitiveness of firms.

4.6 Relative importance

The literature widely debated on the relative importance of these channels, mainly
in order to identify the most effective in which focus the university resources. From
the academic perspective, TTOs are usually focused on patenting, licensing and
spin-offs activities: Chapple et al. (2005) referred to licensing as the “most popu-
lar mode of university technology transfer”, based on the empirical analysis from
Siegel et al. (2003b). However, from the industry perspective, different channels
might be more relevant.

Starting points are various contributions which indicate that patents, independently
from the TTOs’ approaches, are of lesser importance and smaller entity in respect
to other channels like contract research and joint research programs (D’Este and
Patel, 2007). Link and Siegel (2005) stated that the firms’ willingness to license
technologies even before the patent application (if patented at all) suggests that the
importance of patents is “often overstated”. Patents, in fact, represent inventions
that may or may not be transformed into a commercially viable innovation: only
a portion of the university innovation output, once compared with what can be
transferred by other means to the market. As a matter of fact, a consistent share
of academic research activities focus on basic research which outcomes cannot be
patented (Fritsch and Slavtchev, 2007); the main university focus, in fact, is on pub-
lishing articles in scientific journal, a transfer mechanism recognized for its relative
inefficiency (Rogers et al., 2001).

Balderi et al. (2007) reported instead a relative increase of the effort directed to-
ward spin-offs, with respect to the resources devoted to licensing activities; they
are preferable, due to their ability to generate more revenue than licensing and vis-
ibility than grants (Rasmussen et al., 2006). However, the extent and the scope of
their impact on the society is intimately connected to their business models and
products: they may represent an expensive choice in terms of time, human and fi-
nancial resources, with a high opportunity cost if compared to other alternatives.
Moreover, patent licenses and spin-offs do not represent a stable source of income.

While codified output seems not so important, collaborative and contract research
appear to be more important channels (Bekkers and Bodas Freitas, 2008); along
with consultancy, they account for the largest part of technology transfer activities
(Muscio, 2010), more frequent and highly valued (D’Este and Perkmann, 2011). As
an example, Rasmussen et al. (2006) reported that a consistent part of the depart-
mental R&D is already “carried out in close co-operation with firms” who will later
commercialize the technology. This perspective is linked to Link et al. (2007) who
found that tenured faculty members spend about the 24% of their time seeking
for grants, which can be effectively substituted by private funding in the form of
research collaboration and contracts.
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Similarly important are also employment, researcher mobility and personal con-
tacts (Bekkers and Bodas Freitas, 2008). In fact, interviews conducted by Siegel et
al. (2003a) reported individual relationships more often than contractual ones; else-
where, Sohn and Lee (2012) considered university spillovers a “disproportionately
large source of technology transfer” referring to informal knowledge exchanges
typical of a Marshall’s district perspective. Lastly, Link et al. (2007) suggested the
potential prevalence of informal technology transfer, thus the need for its compre-
hension.

4.7 Barriers

Comparing the relative effectiveness of each technology transfer channel, a larger
and more precise perspective can be obtained through the consideration of the var-
ious barriers which may pose obstacles, slow down or reduce the effectiveness of
the process. These barriers can be categorized into three different types: cognitive,
as in the distance between “open science” and entrepreneurial academic mindsets,
as well as between the institution and firms; the lack of a supportive environment,
including ad-hoc supporting mechanisms; the characteristics of the research out-
come, the technology field and market needs, and the distance between them.

4.7.1 Cognitive distance

The cognitive distance is a broad concept, which generically defines the difference
that actors perceive between themselves. In the specific case of the technology
transfer among different types of organizations, the cognitive distance refers to the
difference in cultures, missions, objectives, activities, methodologies between firms
and researchers. This difference may present itself in various forms and different
context.

One of the largest differences is perceived between the nature of the university re-
search and the industry needs and interests. Muscio (2008) linked this distance
to the diversity in “research methodologies and in the use and interpretation of
knowledge”; in fact, his interviewees in the industrial environment indicated the
academic research is “too advanced”, with little or no practical value. Similarly,
Gilsing et al. (2011) described the problem as a “scientific knowledge being too gen-
eral to be useful”, too theoretical and rooted into the science-based regime. Muscio
and Pozzali (2013) evaluated this distance as significant on the intensity of interac-
tions (13.2% for step, in a 5-point linkert scale) but apparently with no effect on the
probability of the establishment of a relationship.

Apart from the different views on the role, type, and importance of knowledge,
firms and universities also lack a proper mutual understanding when it comes to
the respective norms, environments, expectations, objectives, priorities (Siegel et
al., 2003a; Link and Siegel, 2005; Muscio, 2010). Potentially leading to a conflict of
interests, this misunderstanding represents a true cultural barrier, that limits the
interest of industry in academic research and the university involvement in the
technology transfer. A first example is the need for academics to publish research
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outcomes versus the fear of information leakages and spillovers for firms (Gilsing
et al., 2011).

Siegel et al. (2007) approached this topic by analyzing the different objectives of
the three main agents involved: scientists, technology transfer officers, firms and
entrepreneurs. Academics seek technological and knowledge breakthroughs and a
rapid dissemination of their results; TTOs and administrators try to valorize the in-
tellectual property portfolio while safeguarding the university environment; firms
seek to commercialize technologies to reach a competitive advantage, ultimately
seeking a profit gain. Independently from being compatibles or not, these differ-
ences are perceived as an obstacle, thus impeding the establishment of new rela-
tionships and new flows of knowledge.

An example arises from the concept of innovation speed, defined as the elapsed
time between an initial discovery and its commercialization. A shorter lag between
the two events implies a higher ability to leverage research-related assets, to amor-
tize the project costs and experiment with a greater number of ideas; in other words,
it results in a greater innovativeness and efficiency, thus a sustainable competitive
advantage (Markman et al., 2005). However, even if managers stress the impor-
tance of a faster time to market and the first mover advantage, the entire process
of technology transfer is reported to require truly extended periods: Heher (2006)
evaluated the delay in the knowledge value chain in 6 to 10 years. Link and Siegel
(2005) suggested as roots of this issue the low responsiveness of universities to the
need of firms, even if exist a premium price for a faster transfer (Markman et al.,
2005).

Considering the single research institution, a cognitive distance can be found be-
tween the open, science-based approach and the need for commercial activities,
both for funding and a greater impact on the society. Examples are the issues
found by Baldini et al. (2007): lack of time, i.e. due to teaching and administra-
tive role; information-related problems, i.e. a limited knowledge of the national
and the university patent regulation and the lack of business experience; cultural
issues, as the fear of opposition within the campus. Moreover, Jensen et al. (2003)
reported that researchers might not disclose because they do not want to engage
later transfer activities, otherwise necessary to the commercial success of the en-
deavor, a requirement for about the 71% of inventions licensed.

An example of this issue is the problem of invention disclosure: as previously
stated, various authors discussed how researchers fail to report new technologies
and commercial ideas. According to Jensen et al. (2003), TTO directors believe that
only half of innovations with a potential market are disclosed, thus making the
disclosure eliciting “one of the major problems”.

Similarly, a distance resides at the administration level of universities, as a ten-
sion between the various missions of the institutions. Specifically, Guerrero et al.
(2014) cited the collegial structure and the typical decision-making pattern as com-
mon constraints. An example is the attitude toward surrogate entrepreneurship:
many institutions show an aversion to externalizing the exploitation activity, due
to lack of supporting evidence and positive cases, experience, information, uncer-
tainties about the process and a reluctance to recognize the value of an external



Chapter 4. Channels 61

entrepreneur to the university activities. Franklin et al. (2001) suggested that surro-
gate entrepreneurs may be “at odds with the current way of thinking”, bounding
the university to a more usual, but potentially obsolete, process design.

4.7.2 Supportive mechanisms

The cognitive distance among universities and firms can be effectively bridged by
an appropriate set of supporting policies and mechanisms. However, many authors
have found issues also in this topic, distancing actors instead of getting them closer:
the very organization, through its bureaucracy and inflexibility, act as a barrier to
the technology transfer (Siegel et al., 2003a). Moreover, inefficiencies of administra-
tions and organizational procedures (Baldini et al., 2007) suggest that the very “key
impediments tend to be organizational in nature” (Siegel et al., 2007).

The center of this organizational issues can be identified in the TTO. Even if it was
initially conceived as a facilitator, its position and the usually restricted availability
of resources and personnel pose a threat to its activity. First of all, TTOs must bal-
ance the different objectives of the central administration and academic inventors
(Jensen et al., 2003), which can be incompatibles rather than different, as previously
stated. TTOs also have internal agendas, especially regarding the external context,
which includes for example the need for the build of a solid reputation in the indus-
try, eventually shelving some under-achieving inventions in contrast to the interest
of administrators and academics (Siegel et al., 2007).

Potential issues regarding the TTO participation ultimately refer to an underper-
formance due to a lack of human and financial resources. Examples are: lack of the
time necessary to engage disclosure eliciting activities (Siegel et al., 2007); lack of
officers that can effectively assess the commercial potential of projects, and a more
generalized lack of business knowledge and experience (Hertzfeld et al., 2006); lack
of employees specialized in the patent process (Baldini et al., 2007), its speed and
costs (Fini et al., 2009); difficulties in identifying and securing contacts within in-
dustry, along with business representatives (Markman et al., 2005) and suitable
partners (Muscio, 2010).

It is also important to note that a low performance or improper behavior, i.e. in-
flating the commercial potential of a patent, affect both the firms’ and academics’
willingness to cooperate with TTOs, through a loss of credibility and reputation.
Similar issues usually result in the attempt by companies to bypass the office and
deal directly with the academic scientist (Link et al., 2007), leading to an unbal-
anced settlement. In fact, Baldini et al. (2006) referred to a low bargaining power
that European universities might have in respect to industry. Lastly, the presence
and active participation of TTOs is still considered fundamental to the engagement
and the success of the transfer (Muscio, 2010).

Other issues on the supporting mechanisms topic may arise from various policies
adopted by the university administration. The most cited are the insufficiency of
reward for academics, both pecuniary and not (Siegel et al., 2007), especially for the
royalty scheme of licensing revenues. Similarly, widely discussed have been other
policies, as incentives, staffing and compensation practices (Baldini et al., 2007),
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the presence of a clear collaboration policy and a patent policy internal to the uni-
versity (Muscio, 2008; Muscio, 2010; Muscio and Pozzali, 2013), for the resolution
of dispute with firms (Belenzon and Schankerman, 2007), and more generally for
knowledge and relation brokerage. Other areas of possible intervention are formal
and informal activities of information among researchers: outside the US, national
and internal patent policies are still fairly unknown to academics (Baldini et al.,
2006).

A last important strand of support mechanisms refers to the financing issue: the
lack of financial sources and resources has repeatedly been reported as a problem,
in various shades. Examples are: low incomes due to small markets for new ven-
tures (Pérez and Sánchez, 2003) seed and venture capital (Rasmussen et al., 2006),
governmental programs (Muscio, 2008), for joint research projects (Muscio, 2010),
and generic industry funding (Muscio and Pozzali, 2013).

4.7.3 Compatibility and complementarity

Other authors focused on the characteristics of the research outcome, the technol-
ogy, and the market. As a starting point, Tijssen (2006) found empirical support for
significant differences among knowledge fields, while evaluating the university-
industry cooperation intensity and outcomes. Indeed, the complementarity and
compatibility between academic research application are of fundamental impor-
tance (Geuna and Muscio, 2009).

The first element to analyze is the field of research which generate the new knowl-
edge or technology. In the largest perspective, the main difference is between basic
and applied sciences (D’Este and Patel, 2007), especially when it comes to the se-
lection of a channel for the technology transfer. As previously stated, some chan-
nels are more suitable than others for transmitting basic knowledge (publications,
consulting, cooperative research) while others aim to the transfer of a more ap-
plied technology characterized by a higher readiness (licenses, spin-offs, contract
research).

Similarly, another important difference separates codified and tacit knowledge, ex-
emplified in two major fields: natural and social science (Audretsch et al., 2004).
Again, the type of know-how involved affects the channel of choice, preferring
more direct and participative mechanisms for tacit knowledge, i.e. spin-offs and co-
operative research. Tacit knowledge may also limit the very geographical extent of
potential university spillovers, by the need of oral communication and reciprocity,
while influencing at the same time the location choices of firms.

Lastly, significant differences arise also between disciplines and faculties: many au-
thors investigate the influence of an engineering department, rather than a medical
school or biotech, information technologies and advanced materials (D’Este and
Patel, 2007), especially when evaluating the overall TTO and university perfor-
mances. Eventually, the most significant disciplines are included in the so-called
“science-based technologies”, in which the importance of the underlying scientific
knowledge can be attested through the high frequency it is referenced (Debackere
and Veugelers, 2005).
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While the research field may determine the relative availability of technology to
transfer, the technology characteristics and its industrial area of applicability will
influence the level of interest of firms and the probability of a successful transfer.
Among the many perspectives that authors have taken, three contributions have
been considered particularly interesting.

Firstly, Shane (2001) found four significant variables while determining the impact
of different technology regimes, especially in new firm formation. First, the age
of the technology field: younger ones favor new, flexible and adaptive organiza-
tions, while larger companies find the market too small to justify their investments.
Secondly, the market segmentation: the more segmented and the more specific the
market niche, the more favorable it will be for small firms. Third, the appropri-
ability and the protectability of the new technology. Fourth, the need for comple-
mentary assets in order to build a competitive advantage, which may overcome a
problem of low appropriability of the technology itself by making harder the imi-
tation of new products.

Apart from influencing the rate of new firm formation, as intended in the original
research, these relevant technology characteristics also affect both the channel that
will be used and its performance. As an example, younger fields with less scientific
publications may prefer channels that allow the flow of tacit knowledge, directly
from the academic to other human resources; a lower level of appropriability in-
stead will push firms toward contractual forms, where their interests and activity
can be covered by a non-disclosure agreement and alike. A greater market segmen-
tation can favor the establishment of new academic spin-offs, while universities can
provide little financial and industrial support, limiting the success probability of in-
ternal spin-offs in fields with a higher need for complementary assets.

On a similar topic, the second contribution of Bekkers and Bodas Freitas (2008)
aimed at clustering technology attributes and linking them to different transfer
mechanisms, eventually identifying six different groups. The first encompass truly
scientific outputs, especially publications, students and other informal contacts, to
be preferred for fields in which knowledge is fundamental, mainly codified and
interdependent. The second group is centered around the labor mobility when
knowledge is more tacit in nature. The third group include collaborative and con-
tract research, for codified, systemic and interdependent knowledge to be trans-
ferred to large firms. The fourth refer to more formal and direct contacts, i.e.
through alumni and professional organizations, particularly useful for social sci-
ence. Similarly, the fifth group of specific, narrow activities organized for aca-
demics should be preferred for systemic and interdependent knowledge. Lastly,
patents and licensing are more suitable for interdependent, applied knowledge.

Nerkar and Shane (2003) focused instead on the impact of the nature and level
of industry concentration, specifically to the spin-off channel. They observed that
while the ownership of broad patents on radical technology may positively affect
the success of the spin-off, a high industry concentration may inhibit the survival of
new firms. Thus, the increasing probability of success relies on a more fragmented
market, where the concentration and the level of competitiveness are moderated
by the size of the market.
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Other relevant technology and industry variables are: the rights of the licensee or
contractor on the technology, the time to market, the presence of know-how associ-
ated with the patent, regulations, residual lifetime of the innovation, the presence
of an established industry standard, ability to defend from imitation(Balderi et al.,
2010). Lastly, Geuna and Muscio (2009) also considered fundamental the composi-
tion and structure of the local industry and the existence of a critical mass of firms.

4.8 Recap

The chapter begun with the seek for a framework for the classification and analysis
of the various mechanisms, exposing the large number of variables that shape the
form and inner processes of a technology transfer, among which has been chosen a
formal-informal dual categorization.

Later, has been described the main channels available: patents and licensing, in-
cluding a legal perspective; spin-offs, highlighting types and characteristics of en-
trepreneurs and teams; contract and cooperative research; and informal channels.
The next section provided information on the relative importance and performance
of channels, through a comparative analysis of the contribution and opinions of
several authors. Notably, contract and cooperative research, as well as the infor-
mal exchange of knowledge, have gained a significant attention relatively to more
common channels.

The last section instead took advantage of the previous exposition to analyze the
various barriers that negatively influence the success probability of the technol-
ogy transfer. The three main groups are: the cognitive distance, in culture, objec-
tives and methodologies; the supportive mechanisms, their lack, misalignment or
poor performance; the compatibility and complementarity between the technolo-
gies supplied by universities and the actual needs of the related market.

The channels here reported will constitute the basis for the later description of dif-
ferences between approaches, especially regarding the relative importance and the
barriers that may slack the transfer (Chapter 6). The same channels will also con-
stitute a propedeutic framework in the description of the case study (Chapter 7), as
well as its discussion (Chapter 8).
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Chapter 5

Policies and Evaluation

Improving the performance

The previous chapters described both the ends of the transfer process, university
(Chapter 2) and industry (Chapter 3), as well as the channels that connect them
(Chapter 4). However, the technology transfer can also be seen as an organiza-
tional process, performed by every institution part of the knowledge chain. The
process perspective entails the need for its management and control, to foster its
performance: fundamentals are the evaluation and the design of policies aimed to
improve its efficiency or effectiveness. These issues arise a greater significance in
a private environment, as Chapter 6 and Chapter 7 will later highlight and discuss
following the same approach.

5.1 Evaluation

Before the various policies implications and suggestions, it is useful to consider
the evaluation of the technology transfer process, along with its issues. As a start-
ing point, the evaluation can be conducted on two different levels: efficiency and
effectiveness. The former refers to the relation between the process costs and the
general outcome, as in the number of patents, spin-offs, and contracts, and the rev-
enue stream they generate; the last describe the ability of the research organizations
to modify the innovativeness and the overall economic performance of its context.

While this simplified perspective may picture the evaluation as easy and straight-
forward, the availability of codified data and the identification of the true impact of
research organizations make “the measurement of the knowledge transferred from
a public research institution towards other actors [...] an impossible objective”, ac-
cording to the European Commission (Balderi et al., 2010).

The data collection is the first issue. Quantitative and financial information are
available only formal technology transfer, but even these codified information may
be incomplete. In example, data on patents usually refers to university-owned,
rather than university-invented technologies (Geuna and Muscio, 2009), while for-
mal channels do not include direct transfers between academics and firms, where
universities do not take part in the agreement. This issue uncovers the need for
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the usage of a dataset which considers both the institutional and individual levels
(Wong and Singh, 2010), including activities rather than the simple outcomes.

The second issue refers to the seek for viable indicators of the organizational impact
on their context. The first problem is to identify the true effects of the technology
transfer on the society, including i.e. the level of innovativeness, employment, eco-
nomic performance, as well as various other socio-economic indicators. The second
problem is to isolate the impact of the single organization on these indicators from
the presence and activity of other organizations in the context, i.e. other universi-
ties and public research institutions located in the same city or district. Again, a
related issue is to gather data on the entirety of the phenomenon, including infor-
mal technology transfer.

Moreover, there are divergences in the literature around the indicators, especially
the ones used to evaluate the TTOs’ performance (Muscio, 2010). Crucial indicators
identified by the European Commission include: numbers of identified inventions,
patent applications, granted patents, licenses and their income, the number of spin-
offs and industry-funded research contracts (Balderi et al., 2010). Other relevant
variables, used by Guerrero et al. (2014), are: co-publication of scientific papers, co-
invention of patents, new enterprises generated (which include, but is not limited
to, spin-offs) and the increase in the rate of employment.

Should be noted, however, that similar indicators constitute only a proxy of the
extent of the technology transfer activities carried on by universities (Leydesdorff
and Meyer, 2010). The measurement of formal or contractual channels do not as-
sess the entire technology transfer, nor the ratio of formal to informal mechanisms
will be the same for every research organization. This is particularly true when
considering the effectiveness, rather than the efficiency of universities, due to the
presence of significant indirect effects of the local system and the society more in
general.

Lastly, the two dimensions of efficiency and effectiveness refer to two different lev-
els of analysis: the organizational level, as in the single institution and its internal
mechanisms; and the macroeconomic perspective, to include the effects on its con-
text, local system or other measures of choice. Similarly, in the first case results can
be used to improve the internal policies and processes; in the second case, results
may drive instead to suggestions for government and local policies.

Given the relative availability of shared, quantitative methods of analysis, a consid-
erable part of the literature has focused on the evaluation of performances at a mi-
cro level, mainly using the production-function framework, especially the Stochas-
tic Frontier Estimation and the Data Envelopment Analysis (Siegel et al., 2007). The
macro-level analysis, instead, has long been restricted to more qualitative analysis,
given the difficulties in comparing greatly different contexts and countries; how-
ever, the social network analysis nowadays constitutes a viable and effective alter-
native to the challenging evaluation of traditional constructs such as NIS, RIS and
the triple helix frameworks.
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5.2 Common methodologies

Most analyses of the university efficiency in technology transfer activities use the
production-function approach, which relates the outputs of the process to its factors
of production. Briefly, it prescribes the construction of a best practice frontier; the
distance of the institution’s combination from the frontier represents its level of
inefficiency or inability to maximize its output. Two different methodologies can
be used to build the production function: the parametric and the nonparametric
approaches.

The parametric approach requires the researcher to specify the functional form of
the production function; later, parameters will be estimated through a regression.
Specifically, the manual specification of the functional form is at the same time an
advantage and a disadvantage of this approach. It will enable the researcher to
distinguish between the interesting variables and avoid the underlying noise in the
dataset, but it assumes implicitly that the selected parameters will be effectively
representative of the phenomenon and will be the same for every organization. A
parametric methodology often used is the Stochastic frontier estimation (SFE); two
key examples are the contribution of Siegel et al. (2003a) and Link and Siegel (2005).

Siegel et al. (2003a) used eight different variables to describe the phenomenon: the
number of inventions disclosed annually, TTO employees, annual expenditures in
external legal support, the presence of a medical school, the status of public or
private institution, the age of the TTO, the average industrial expenditure in R&D
and the average annual real output growth in the university’s state. They found
a positive correlation of the licensing output and invention disclosed, while the
number of employees influences the number of licenses but not the total income
generated; the amount of legal expenditure instead is positively related to the total
revenues, while slightly reducing the number of licenses. Lastly, older TTOs tend to
perform better and local R&D expenses positively influence the university output.

Notably, they reached the conclusion that deviations from the production frontier
cannot be explained only by institutional and environmental factors: relative differ-
ences may also arise from organizational practices. Their contribution constitutes
the very basis for any successive analysis of academic factors previously cited dis-
cussing policies and practices at the individual, TTO, faculty and university level.

In fact, Link and Siegel (2005) further developed the model found in Siegel et al.
(2003a), including two organizational variables: the percentage of licensing roy-
alties allocated to the academic inventor, and the type of structure for describing
a centralized or decentralized licensing office. The first of the two new variables,
used as a proxy for the various organizational practices that favor the technology
transfer, has the strongest impact on the relative performance: the higher the share,
the higher the overall performance. They concluded suggesting a further develop-
ment of the model to include non-pecuniary incentives, i.e. promotion and tenure
policies.

The non-parametric approach, instead, does not require to specify the functional
form of the production function, allowing researchers to identify best practices.
However, while it avoids similar assumptions, this methodology cannot distin-
guish and avoid the noise embedded in the data. The most common non-parametric
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model is the Data envelopment analysis (DEA), originally developed by Fare et al.
(1993), usually used to compare the relative inefficiencies of universities. Two rele-
vant examples are Thursby and Thursby (2002) and Anderson et al. (2007).

Thursby and Thursby (2002) used the DEA framework to examine the growth in the
Total Factor Productivity (TFP) between four different years. Specifically, they de-
composed and calculated the movement toward or away from the frontier, later an-
alyzing the change in performance at the individual level, and the frontier shift, as
the difference in aggregate results. They found a substantial increase in the propen-
sity to patent, while the tendency to disclose reported a modest increase. Notably,
they found a negative growth in licenses, which they attributed to a bias in the
analysis, precisely the time lag and other university’s factors, i.e. more demanding
and aggressive TTOs. They also found a generalized growth in the frontier, but
significant and increasing inefficiencies among universities.

Similarly, Anderson et al. (2007) used the DEA as a tool for productivity evaluation,
but they focused on the direct comparison of universities. The analysis revealed a
positive correlation between performance and the status of private institution, as
well as the presence of a medical school; however, the regression showed a surpris-
ingly little explanation power and statistical significant. Anyway, the assessment
of inefficiency scores reported considerable high results ranging from 112.5% to
619.3%.

Lastly, Chapple et al. (2005) combined the usage of the SFE and DEA in assessing
the relative performance of UK universities. For the parametric analysis, they ex-
panded the model from Siegel et al. (2003a) including the total research income of
the university, and substitute the average annual real output growth with the re-
gional GDP per capita. The first appeared significantly and positive influencing
both the number and incomes of licensing agreements; they also found a positive
effect for the number of employees. In every model, they found a substantial ineffi-
ciency: on average, universities were operating at an 18.7% of efficiency. However,
opposingly to previous results based on US institutions, they found decreasing re-
turns of scale to in licensing activities.

5.2.1 Different approaches

The production-function framework is the most widely used quantitative method,
but other authors took different approaches. Lee (2000), for example, provided
an extensive qualitative assessment of the technology transfer phenomenon, inves-
tigating 425 different US R&D projects. Notably, he reported that in 82% of the
projects is mentioned the company support, but the most frequent are the collabo-
rations with the federal government. He sought the relative importance of benefits
for both academics and firms: in the first case, 67% of the interviewees mentioned
as significant the funds necessary to support graduates, 66% the insight that can be
obtained in collaborating, 56% the possibility to conduct field tests. For firms, the
main benefits are the access to new knowledge and research, the development of
new products (76%) and the contribution to new patents.

Resende et al. (2013) instead undertook the development of a theoretical frame-
work for assessing and guiding the technology transfer process, the “master plan
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for technology transfer”. The instrument contains 271 rules and good practices, re-
ferring to 32 different facilitators in 7 groups. Eventually, they describD the “Best
Transfer Practices”, a qualitative tool that can be employed in assessing TTOs and
institutions. At its root, the tool prescribes an initial documental analysis, to iden-
tify the key actors and the main operational issues; later, strategic objectives for
the technology transfer should be formulated. In a second major phase, the goal
is to map the various facilitators, to identify the most relevant ones, bottlenecks
and critical facilitators, and measured their correlation. Lastly, facilitators should
be remapped, then the reporting of both the analysis and recommendations.

Among quantitative methods, traditional approaches based on the production-
frontier framework can assess the individual efficiency in the usage of input re-
sources. A major strength of these tools it the capability to incorporate both finan-
cial measures, i.e. revenues, attorney expenses and alike, and dummy variables for
other major traits of universities, which cannot be expressed by an economic mea-
sure: structure, the presence of policies, etc. However, these tools lack the ability
to assess one of the most relevant factors that influence the technology transfer: the
external linkages of the research organization, its context and the relative impor-
tance the institution has in it.

As previously stated while discussing absorptive capacity, brokerage, social capi-
tal and other constructs, networks and the networking activity are essential to the
technology transfer. To assess this aspect of the process, in latest years the literature
had widely employed a tool called social network analysis. This methodology uses
both information about the individual actor and its relations, intended as presence
and possibly intensity, to specifically assess the network position and performance
of the institution and uncover the social structure in which it is embedded (Pinheiro
and Lucas, 2015). This methodology can also be used to assess the organization’s
efficiency, but its ability to compare the relative importance of actors among the
network makes the tool best suited to evaluate the effectiveness of the technology
transfer process, providing one of the few quantitative measurements available for
the performance at a systemic level.

5.3 Policies

One of the goals of the aforementioned econometric analyses is to use results as
guidelines for policies suggestions and modifications: in fact, many of the previ-
ously cited authors concluded with the policy implications of their work. How-
ever, since they mainly treat the micro-level of the university itself, the largest part
of quantitative-driven policies suggestions refers to the university-level policies,
practices and alike. These will be the first to be presented here.

To investigate the government-level policies, instead, a different approach must
be taken: this level mainly refers to the efficacy, rather than the efficiency, of the
technology transfer. Since the issues in its assessment stated previously, the liter-
ature focused instead on qualitative and comparative approaches to evaluate the
performance on a systemic level, mainly using frameworks as the triple helix and
regional innovation systems instead of the pure technology transfer process. Few
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other authors used social network analysis tools and narrow quantitative analy-
ses to uncover specific trait of the process. This second level of policies will be
discussed later in this chapter.

A final level of analysis, proposed by Rasmussen et al. (2006) instead seems to be
overlooked: the author differentiated between top-down policies, imposed by uni-
versities administrations and government, and bottom-up policies, emerging di-
rectly from individuals. This last type mainly refers to informal expectations, pro-
cedures, and instruments arising spontaneously from the academic social environ-
ment: due to the difficulties in gathering data on this phenomenon, no research
seems to have been performed in this perspective. However, institutional policies
regarding the organizational climate can provide useful insights on this topic.

5.4 University-level policies

As noted by Geuna and Muscio (2009), some universities made the strategic de-
cision to institutionalize technology transfer activities, instead of letting them be
driven by individual researchers and their network. However, this decision must
also involve the writing and enforcement of internal policies, in order to promote
and manage these activities. In fact, Debackere and Veugelers (2005) cited as re-
sponsible for the low levels of European university-industry linkages, among is-
sues on both sides, specific factors and incentive structures on the “science side”.
In this perspective, universities must take an active role in fostering academics mo-
tivation and institutional supportiveness, and policies have been considered the
most valuable tool.

Moreover, institution-wide policies are the most suited instruments for changing
and shaping the university attitude toward technology transfer: as previously noted,
the traditional open science approach can be a very restraining issue; procedures,
mechanisms, and specific policies can regulate single aspects of the transfer and
provide support. Among other instruments, a charismatic, illuminated leadership,
context, and networking activities can shape the attitude toward commercializa-
tion, but policies are in fact the most widely used, easier to manage and broadly
researched tools for this task.

An example of their relevance can be taken from Bercovitz and Feldmann (2006):
policies can bridge the open science attitude and commercialization activities by
seeking a “compromise that accommodates the public good nature of knowledge
spillovers while providing the property rights that are required to guarantee re-
turns for the additional private investment required to commercialize academic re-
search”. Considering the organizational mission as one of the many policy instru-
ments available, Debackere and Veugelers (2005) observed that the implementation
of industry relations as a central component of the institutional mission could be an
“especially successful” tool for improving the technology transfer capabilities and
performance.

A proper management of these policies, however, is fundamental: D’Este and Perk-
mann (2011) for example stated that undue policy emphasis on commercial ac-
tivities, usually linked to the financial need of the university, may obscure other
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considerable benefits that industry engagement might have on research activities,
especially non-pecuniary ones. Similarly, Debackere and Veugelers (2005) reported
the need to balance the portfolio of activities and financing sources, between gov-
ernment funds for long-term, fundamental research and industry financing for ap-
plied, short-term research.

Another potential failure of these policies refers to tacit knowledge and informal
transfer channels: according to Muscio (2010) in this case management policies
“can achieve little” in fostering informal transfer, especially considered the higher
difficulties in assessing and evaluating the commercial value of this kind of knowl-
edge.

5.4.1 General policies

The first strand of policies has as its subject the entire organization, encompass-
ing every office, faculty and researcher, through a range of mechanisms oriented
toward two different objectives. The first is to foster the development of an en-
trepreneurial climate at the organizational level, i.e. through TTOs, procedures and
policies for the IP management, engagement with industry partners etc.; the sec-
ond refers to a set of human resource practices to intervein at a more individual
level, like entrepreneurship education programs, mentoring and the enrollment of
individuals with relevant expertise to act as role models (Guerrero et al., 2014).

To foster the entrepreneurial climate, Klofsten and Jones-Evans (2000) suggested
the creation and maintenance of a proper organizational culture, along with the
provision of separate courses for entrepreneurship and training programs. In fact,
the main use for intervening at the organizational level is to modify the perception
that researchers have of the environment, its acceptance and supportiveness for
entrepreneurial activities, thus their willingness to engage such activities.

Hunter et al. (2011) investigated this perspective further differentiating among the
commercialization-support climate and the boundary-spanning climate. The first
case refers to the presence of a strong, oriented leadership, procedures on engag-
ing in technology transfer and in managing relations, the creation of normative
expectations of entrepreneurial activities arising from researchers. The second case
instead includes practices, procedures and organizational structures aimed at fos-
tering the exchange of information and collaboration among different teams, units
and faculties. In fact, empirical results from Hunter et al. (2011) evaluated the im-
portance of this climate. They found that an increase in the supportiveness percep-
tion lead to a 4.44 times increasing of invention disclosures, 30.57 for boundary-
spanning climate.

Other critical organizational factors have been listed by Debackere and Veugelers
(2005), i.e. the policy for royalty and equity distribution to researchers and the or-
ganizational role and position of the TTO, which specifically influence its ability to
act as a gatekeeper or boundary spanner. Among practical suggestion they made,
are the combination of basic and applied research within teams, to promote direct
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transfer and day-by-day proximity, the build of relationships with venture capital-
ists, the usage of external technology transfer organizations and consultants. Fur-
ther attention should be placed on the creation, management, and monitoring of
research contracts and knowledge policies.

Similarly, Guerrero et al. (2014) exposed the need for a university leadership highly
committed to transforming the institution into entrepreneurial and innovative or-
ganizations. Other organizational tools may be: cross-functional research teams,
the availability of positions for external and foreign researchers, alliances and net-
working activities with other organizations, the provision of financial capital to
support the various transfer processes. Other themes from Owen-Smith and Pow-
ell (2001) are the publicity and widespread awareness of university successes in
technology transfer and the status benefit ascribed to commercial accomplishment.

Building an entrepreneurial climate, however, does not influence only the indi-
vidual attitudes, motives and incentives: it shapes also the organizational struc-
ture. Rasmussen et al. (2006) suggested to treat them not as separate entities,
but to let culture and structure to mutually reinforce themselves, and to take ad-
vantages of the synergies. Also Guerrero et al. (2014) expressed the need for en-
trepreneurial organizational structures, specifically linking them to the university
ability to transmit and communicate its willingness to engage in technology trans-
fer and entrepreneurial activities to both internal researchers and officers, and to
external entities.

Lastly, O’Shea et al. (2005) suggested a four-point policy roadmap for developing
an organizational context that can positively influence the technology transfer: to
build and maintain a commercially supportive culture; to engage active partner-
ships with the financial support from both industry and government; to recruit
and develop academic stars; to develop a commercial infrastructure in support to
commercial and valorization activities.

Elsewhere, the need for proper human resource practices arises from the funda-
mentality of the human capital in technology transfer processes. Many universities
already have formal policies for encouraging researchers to seek industry collabo-
rations and assignments (D’Este and Perkmann, 2011); basic examples are the pref-
erential treatment for inventors, the provision of specific contractual arrangements
and access to R&D laboratories and other university resources for any further re-
search required by the transfer (Fini et al., 2009).

Among individual policies, a considerable part of the literature agrees on the pri-
mary importance of personal evaluation and tenure promotion policies, and their
link to technology transfer activities (Debackere and Veugelers, 2005). One of the
most important contributions on this topic is Genshaft et al. (2016), who made five
recommendations on the topic which can be summarized as follow:

• Policy statements should acknowledge the importance of the technology trans-
fer, but they should also regulate the relation between research, teaching ac-
tivities and the third mission, including specific safeguards against conflicts
of interests among activities.

• Technology transfer and commercialization activities should be included ex-
plicitly among the relevant criteria for the personal evaluation and tenure



Chapter 5. Policies and Evaluation 73

promotion; they should be assessed with enough flexibility to include many
relevant characteristics of the transfer, i.e. the relative importance in various
disciplines, innovativeness, and effort required, using the intellectual contri-
bution and the expected social benefit as guidelines.

• While it is important to acknowledge and evaluate such activities, it is funda-
mental to consider them as an optional component of the researcher perfor-
mance, not among mandatory objective. Rasmussen et al. (2006) highlighted
the importance of a voluntary contribution, including the freedom to publish
results and the possibility to choose between commercialization and tradi-
tional research activities.

While organizational practices and policies may enable and support technology
transfer, they should also sustain the individual motivation to engage these activ-
ities: the opportunity for additional incomes may be insufficient, apart from its
need to be managed. Similar in spirit are pecuniary and non-pecuniary incentives
for academics (Link et al., 2007), i.e. attractive individual remuneration packages
(Debackere and Veugelers, 2005). However, non-pecuniary incentives as tenure
and promotion policies should be preferred for policy intervention, since Friedman
and Silberman (2003) found that greater pecuniary rewards are not significantly as-
sociated with higher commercialization activities.

Among financial incentives, Beath et al. (2003) specifically investigated the two ma-
jor alternatives that universities have for exploiting technology transfer activities as
a source of income. They considered two major alternatives, specific to the chan-
nels of consulting, collaboration and contract research: overhead charges and to
hold down academic pay. Four factors shape the optimal “taxation” level: relative
productivity of researchers in fundamental and applied research; relative amount
of time required by keeping up with the literature; the intrinsic preference for fun-
damental research. However, the authors individuated a rule-of-thumb for estab-
lishing the tax rate: the ratio between university wage and industry wage.

Alongside with researchers, some of these policies may be extended to students
themselves: access to laboratories, financial incentives, positive impact on their
academic evaluation and career and alike. Eventually, as stated by Rasmussen et
al. (2006), one of the university’s objectives is to “educate and support students in
their commercialization efforts”, by integrating commercialization into education
activities and academic curricula.

Lastly, it is important to take a strategic approach in managing these different poli-
cies (Siegel et al., 2007). They must match the overall institutional goals and prior-
ities, research fields of choices, effort in the regional development, resources allo-
cation and similar institutional factors. However, Rasmussen et al. (2006) empiri-
cally found that university initiatives are “mainly set up to support individuals and
projects already in process, while few measures are taken to motivate and stimulate
the creation of new projects”. This lack may be linked to an insufficient usage of
technology transfer and related policies as a strategic lever, thus an undervaluation
of the entire phenomenon.
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5.4.2 Patenting

Patents are considered a primary mean of technology transfer, because of their in-
fluence on the individuals’ ability to appropriate the economic value of the newly
generated knowledge and technologies (Bercovitz and Feldmann, 2006) thus their
ability in bridging commercial and academics reward structures (Owen-Smith and
Powell, 2001). Following the results from Tijssen (2006), university patenting out-
put is determined by university endogenous factors, and unitedly to their rele-
vance, these two factors eventually lead to the need for patent strategies (Siegel et
al., 2007) and patent regulation.

According to Baldini et al. (2007) a university patent regulation describes: which
steps the inventor have to take to patent their inventions; actors and mechanisms
for relative decision making; duties and benefit for both the academic and the uni-
versity; the royalty distribution scheme; which part bears the costs of patenting and
control the licensing process. The presence of a similar policy significantly reduces
the perceived obstacles, with an impact evaluated in a triplication of patent filled
(Baldini et al., 2006; Baldini et al., 2007). Contrary to the previous forms of policies,
centered on the royalty distribution formula, a more comprehensive regulation can
be useful in determining organizational changes and supporting inventors: among
possible improvement for technology transfer activities, it ranked third thanks to
the effectiveness due to its large scope.

Another important area for policy intervention is the modality through which the
TTO starts and manages the patenting and licensing process; as previously stated,
an appropriate behavior of the office is a necessary condition for the researchers’ at-
titude to disclose inventions internally instead of contacting firms directly. Specifi-
cally, Panagopoulos and Carayannis (2013) observed that in the worst case scenario,
in which academics do not take advantage of the TTO’s professionalized services,
the difference in bargaining power between researchers and firms might lead to a
considerable loss of efficiency in the overall technology transfer process.

The authors proposed indeed as a solution the institution of an “insurance” for
proceeding through institutional channels, specifically the TTO: this insurance, that
can be both pecuniary and not, should be granted on disclosure, and to guarantee
the researcher some return in case the licensing fails to take place. To establish
its amount, administrators and TTO officers should compare the expected payoff,
for both the university and the researcher, to the probability of licensing, possibly
adjusting it iteratively through learning by doing.

The obvious necessary condition for these two, as well as any similar policies, is the
diffusion of information among researchers about their existence. In fact, the same
can be stated for any of the potential benefits of technology transfer activities, given
the previously cited empirical demonstration of the misinformation surrounding
this phenomenon.

While there is a need for the establishment of relationships with industrial actors
(Baldini et al., 2007), there seems to be a lack or misalignment of strategic choices
in technology transfer policies. For example, Phan et al. (2005) reported that the
most attractive combination of technology development stage and licensing strate-
gies for industries is at the same time the least likely to be favored by universities.
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Lastly, it must be reported that, according to Leydesdorff and Meyer (2010), patent-
ing activities in the most advanced economies are decreasing since the 2000s; the
authors suggested that the motivation may be the disappearing of institutional in-
centives to patent, due to the changes in the evaluation and ranking procedures for
universities.

5.4.3 Spin-offs

In respect to the patenting and licensing process, spin-off activities require a larger
involvement of researchers and inventors, which in fact are the ultimate responsi-
ble for the success of the process. Therefore, a different set of policies should be
deployed, specifically focused on the training and supporting of these academic
entrepreneurs.

A viable first area for policy intervention is the so-called “knowledge gap” for
new ventures, defined by Lockett and Wright (2005) as “the difference between the
knowledge endowment of the start-up and the knowledge it requires to succeed”.
In other words, spin-offs may lack certain knowledge resources, as in business and
market knowledge, networks and relationships with industry partners and alike,
that may jeopardize the probability of success. Therefore, the first objective of poli-
cies should be to bridge this gap, through the development of an appropriate cul-
ture and infrastructure, active partnerships with industry and government, the re-
cruiting and development of star scientists.

These activities might be confused with those previously cited as general policies
for shaping the attitude of researchers toward industry and commercialization ac-
tivities; however, in this case, the intensity and scope of the intervention must be
greater, to urge academics to embrace entrepreneurship and start their own ven-
tures.

More specific policies may regulate the spin-off process, i.e. steps to take, rules for
decision making, financial contribution, surrogate entrepreneurs and alike (Franklin
et al., 2001), the relation between the new venture and the university, as in the ac-
cess to infrastructures and laboratories, and the licensing of university-owned tech-
nologies (Fini et al., 2009). Other policies may institute business plan competitions,
university incubators, science parks and venture funds. Siegel et al. (2007) specif-
ically cited policies for supporting the building and maintenance of a network of
peer scientists, which may significantly influence the performance of the spin-off.
Lastly, these policies should also include students as possible entrepreneurs.

5.4.4 TTOs

TTOs and their management are other major strands of policy intervention of uni-
versities. Their position in brokering relations and technologies make them essen-
tial to the technology transfer process, but they have to be managed properly in
order to achieve a good performance both in efficiency and effectiveness. In fact,
they can undertake their central position as facilitators, as originally intended, or
as bottlenecks in the process (Siegel et al., 2003a; Geuna and Muscio, 2009).
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Litan et al. (2008) studied this issue using a historical perspective. They linked the
creation of the first TTOs to the Bayh-Dole act, in which they were not originally
intended: they rather arose to cope with the increasing demand for specialized
services in commercializing universities’ technologies, thus acting as facilitators.
Over time, however, two series of academic policies encouraged their shifting to
bottlenecks: the most relevant example is the type of policies that concentrated on
maximizing revenue streams, rather than the volume of innovations transferred,
giving them the direction toward bottlenecks. Secondly, the institution of TTOs as
university monopolies on the commercialization activities gave them the ability to
assume the role of gatekeeping, thus enabling them to become bottlenecks.

Nowadays, this issue can be found in the kind of incentives TTOs’ officers are sub-
jected to: their rewards are usually linked to the gross income of the office, im-
plicitly suggesting to prefer patentable and patented technologies, with known po-
tential licensees to which grant exclusive rights. While this kind of management
might seems flawless in a competitive, open market, the profitability of the tech-
nology transfer is not the only objective and mission of both the office and the
administration. Indeed, these policy do not consider the impact extent of innova-
tions and open science incentives, i.e. publication and diffusion objectives, failing
in motivating academics to disclose and transfer.

Litan et al. (2008) in fact advocated for a decentralized and more specialized organi-
zational structure for TTOs, which should further the institutional entrepreneurial
culture, increase the involvement of academics, leading to a higher performance
due to the increasing specialization. Moreover, they suggested other management
models as alternatives: the concurrent usage of external agencies, among which the
researcher can choose; the externalization of TTOs’ functions to regional alliances,
if properly managed; to use internet-based matchmaking tools; to automatically
assign any intellectual property right to the faculty, making them more responsible
for commercial activities.

Another area for policy intervention is the role and participation of the TTO: its
supportiveness is determined by the stock of financial and human resources at dis-
posal (Siegel et al., 2007). The demand for skilled and competent resources can
be undertaken by proper policies intended to attract and remunerate appropriate
human resources and capital (Rasmussen et al., 2006).

Apart from skilled, TTO’s staff must also be specialized in different areas (Guerrero
et al., 2014): lawyers and managers with previous experience in both industry and
academy, preferably former researchers (Debackere and Veugelers, 2005), with sat-
isfactory marketing and negotiation skills (Siegel et al., 2003a) and generally broad
commercial skills (Siegel et al., 2007), who are also able to significantly contribute
to the university networks with their own social capital (Geuna and Muscio, 2009).

5.5 Institutional-level policies

As previously stated, the technology transfer phenomenon has a deep geograph-
ical connotation, both as proximity to other actors as well as the institutional and
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economic context the organization is embedded in. As examples, the geographi-
cal proximity enables a more direct communication among organizations, which
allows an informal flow of knowledge and foster the performance of any channel;
location choices also largely influence the pool of potential partners and the prob-
ability of establishing a successful relationship, let alone incentives from the local
government, taxation, etc.

In a general perspective, the existence and the effect of a functional relation be-
tween organizations and their context have been studied since the Marshall’s clus-
ter theory, published within Principles of Economics (Marshall, 1890). Every school
of economic thought has added its contribution on the phenomenon, considering
different angles and perspectives, especially on the role of national government,
local institutions and their legislative activities.

However, it is not the aim of this work to present and discuss a literature review on
this specific but wide theme. In what follows, will be presented some of the most
important concepts on the topic, in the perspective of understanding what matters
the most for the technology transfer processes.

5.5.1 Geography does matter

Apart from its value for the technology transfer, geography is fundamental to the
very innovation process itself (Asheim and Gertler, 2009). Proximal partners, which
belong to the same context, should share a common language, code of communi-
cation, conventions and norms, possibly intra- and inter-organizational routines.
Similar factors facilitate the exchange of knowledge, especially if tacit, and so-
cially organized learning processes, which constitute the most important basis for
innovation-based value creation. This is the source of the importance of innovative
clusters: only a firm embedded in this context can take advantage from the region’s
unique endowment.

Moreover, clusters tend to specialize by industrial sectors, therefore by the knowl-
edge base, which should be similar among embedded organizations, further en-
hancing their mutual absorptive capacity. Agglomeration of actors and knowledge
is even more important in the case of tacit knowledge, which require mechanisms
as the learning by interacting, exposing the relevance of a common, shared con-
text. In fact, characteristics necessary for an effective technology transfer are highly
space and time-specific (Asheim and Gertler, 2009).

Florida (2002) made a relevant example of how the context and its attributes deeply
influence the kind and the performance of knowledge-related activities. He started
from the concept of the creative class: a workforce of creative professionals and
knowledge workers, which demonstrated themselves as increasingly fundamen-
tal for both corporate profits, economic growth and social development. In his
book, the author showed that while firms’ location decisions are influenced by the
presence and extent of this working class in the local context, the creative class’s
location choices are determined primarily by the openness, the diversity and other
social factors of the region. Thus, the significant impact of the context on economic
and knowledge activities, plus the need for local and national institutions, as well
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as the individual firm, to actively and effectively manage the cultural trait of the
context.

Yokura et al. (2013) instead used the social network analysis as a different approach
to uncover the relevance of the geographic specialization; specifically, they ana-
lyzed the Japan innovation system, along nine regional blocks of technology spe-
cialization in six different technology groups. Notably, they found that the spatial
reach of R&D networks is different for each field, but over the 50% of them are lim-
ited at 100kms, regardless the domain. They also suggested that intraregional and
interregional R&D relationships are both important, but for new and smaller firms
shorter distances are crucial, thus the location choice of establishment. In this per-
spective, also peripheral universities may have a prime role in technology transfer,
not as producers but as a provider of skilled labor and as a knowledge provider, an
antenna for new technologies developed elsewhere.

Similarly, Azagra-Caro et al. (2010) focused on intra- and extra-regional university-
industry cooperation, by investigating the relation between firms’ absorptive ca-
pacity and academics’ R&D activities. They found that an increase in the first
will increase the actors’ participation in the regional university-industry interac-
tion, while an increment of universities activities will strength the extra-regional
collaboration. The authors suggested that the maximization of university-industry
interactions, along with technology transfer activities, might be in contrast with
local development policies.

Relevant is also the regional economic structure and organization, which has been
found by Agrawal et al. (2014) to have a significant impact on innovative perfor-
mance. They suggested that the contemporary presence of at least one large re-
search laboratory and a “sizeable” population of smaller laboratories and satellite
firms may, in fact, increase the regional innovation productivity. In fact, the au-
thors empirically evaluated this effect in a 17% increase of citation-weighted patent
count per inventor, and a 28% increase of spin-off formation. Specifically, a larger
research center should expose a greater number of “misfit ideas” in respect to the
main activities, thus producing more spillover and spin-offs, competitively fitted
for a context constituted by a large population of small firms.

Lastly, policy attempts to artificially establish a cluster, a district or a high-tech
region require a significant effort, both in financial resources and in time. As an
example, the North Carolina’s Research Triangle Park required 50 years to real-
ize valuable economic benefits (Bercovitz and Feldmann, 2006). However, there
are different policy objectives that institutions can achieve to in shorter spans, to
improve the performance and competitiveness of regions: human capital, organi-
zations and institutions, investments in R&D, industrial structure, and ‘sequences’
(a chain of events ignited by a single public investment) (Niosi2002). Moreover,
Heher (2006) observed that similarities in performance among different countries
and cultures suggest that the innovation process might be similar whatever the en-
vironment; this should imply that also governmental policies among countries may
share strategies and tools.
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5.5.2 Short-term policy objectives

There are many narrow and selective policy interventions that institutions can make
to improve local systems in the short term, actions that are considered essential nev-
ertheless. Tijssen (2006) found indeed that the patent intensity of universities, as in
the ratio between patents and publication productivity representative of the overall
commercial performance, are determined by exogenous factors: domestic policies,
regulatory frameworks, support systems. A relevant example is the case of SMEs
in university-industry cooperation.

SMEs mostly present a passive attitude toward technology transfer, especially the
acquisition of external technologies (Yusuf, 2008). However, Zeng et al. (2010)
noted that government policies “can be effective only when they focus on the need
to promote cooperation between SMEs and innovative partners”: it is necessary,
anyway, for policies to create and foster a favorable context for cooperative projects
and technology transfer in general. An alternative is to establish or enforce differ-
ent forms of intermediaries, i.e. consortia and technology transfer centers.

Similar in spirit are policies aiming to increase the amount of R&D expenditure of
local firms. As previously stated, internal R&D activities are fundamental in fos-
tering the firm’s absorptive capacity, as well as generating spillovers in favor of the
local economy and community. Fritsch and Slavtchev (2007) investigated the extent
of the impact of local R&D activities on the innovative performance of the region;
using the number of employees, they found a strong correlation coefficient with
the number of patents (0.73). Moreover, their empirical results strongly suggest
that the geographical proximity to the university significantly influence the R&D
employment, with an elasticity between 0.22 and 0.17 in a radius of 50kms, falling
to 0.07 between 50 and 75kms, a distribution that has a “remarkable degree of cor-
respondence” with the academic’s external funding. Policies suggestions in this
cases include the fostering of private R&D, urging universities to seek for industry
funds, to favor the spatial concentration of firms.

Another issue frequently reported by universities is the funding of their commer-
cial endeavors. The financial support from national governments is essential, but
there is a widespread believe in the economic literature that a more competitive
and diversified funding might in fact further the university’s willingness to en-
gage in technology transfer and commercial activities (Rasmussen et al., 2006). On
the other hand, policies should also consider the relative importance of financing
intermediaries, i.e. venture capital funds, which have proven themselves as “par-
ticularly helpful” for both funding and business knowledge they can provide to
spin-offs (Yusuf, 2008).

On the topic of business know-how, Chapple et al. (2005) also suggested that policy-
makers should also intervene in guarantying the availability of appropriate human
resources. This purpose that can be partially fulfilled also by public policies fos-
tering the employee mobility (Franco and Filson, 2006), which eventually lead to a
greater technological diffusion and knowledge exchange, both regarding scientific
discoveries and business experiences and methods.
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Fini et al. (2009) summarized the different mechanisms that local and national in-
stitutions have to support the innovative context: financial development (VCs, in-
stitutional funds, etc.); specific entrepreneurial support services (training, loans,
physical infrastructures and direct services); and the local industrial composition
(providing networks and related services). They also pointed at Bayh-Dole type
legislations and similar reforms as fundamental.

5.5.3 RIS, NIS and triple helix

For more long-term policies for innovation-based economic activities, the literature
based its suggestions on the concepts of regional innovation systems and the triple
helix. The first refers to a more static perspective of the phenomenon, while the
triple helix focuses more on a dynamic view.

The regional innovation system can be defined as the “institutional infrastructure
supporting innovation within the production structure of a region” (Asheim and
Gertler, 2009). The starting point is the previously stated tendency of local systems
to specialize their economic activities in a relatively narrowed knowledge base, ex-
hibiting a path dependency that bonds local organizations and institutions. There-
fore, the regional competitiveness could be enhanced by promoting stronger rela-
tionships at a systemic level, both between organizations and between them and
the region’s knowledge and institutional infrastructure.

The literature proposed different definitions for the RIS; the simplest incorporates
universities, public and private research institutions, private organizations and
firms, local government. A broader definition instead includes “all parts and as-
pects of the economic structure and the institutional set-up affecting learning as
well as searching and exploring” (Etzkowitz and Leydesdorff, 2000). Moreover,
Asheim and Gertler (2009) distinguished between three different types of RIS: the
first is the territorially embedded regional innovation systems, in which innovation
activities take place mainly in firms with limited cooperation with knowledge pro-
ducers. Secondly, the regionally networked innovation systems, where the emer-
gence of the system meet stronger policy intervention and institutional planning.
Lastly, regionalized national innovation systems are driven by and integrated into
the entire national innovation system, with the highest degree of policy interven-
tion.

More dynamic is the triple helix framework, which expands the RIS concept to
its evolution over time. The model is based on same three institutional spheres:
university and research organizations, industry and government. Again, actors
are characterized by their function, as in their set of competencies and roles in the
system, and are connected by various kind of relationships: technology transfer,
collaboration, networking activities. However, the triple helix suggests that the
equilibrium and the connections among actors are dynamic: in the evolutionary
perspective, institutions are a “co-evolving sub-sets of social systems that inter-
act through an overlay of recursive networks and organizations, which reshape
their institutional arrangements through reflexive sub-dynamics” (Ranga and Et-
zkowitz, 2013). In other words, the social dynamics underlying the innovation
systems autonomously adapt to the circumstances, constituting an evolutionary
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mechanism that leads to institutional transformations (Etzkowitz and Leydesdorff,
2000).

The RIS and the triple helix frameworks can be used to picture the objective that
governmental and local policies should aim to: a system in which the driving force
for collaborative activities is indeed the expectation of profits, but moderated by
utility functions and proper opportunity structures (Etzkowitz and Leydesdorff,
2000). Building blocks should be the technology innovation, which provides the
variation necessary for the evolution, as its engine; markets, which should be the
prevailing selector for survival; and institutional structures to provide the con-
trol system, as guidance. The resulting system should favor the collaboration and
conflict moderation, especially through collaborative leadership and substitution
between institutional spheres, and leave room for uncertainties and the change
process, without necessarily seeking to resolve the tension among different roles
(Ranga and Etzkowitz, 2013).

5.6 Recap

The technology transfer can be challenging to evaluate. The chapter indeed began
with the description of the two major issues in the assessment of the process: the
data collection and the availability of proper indicators. The successive section
reported the common, quantitative approaches (SFE and DEA), along with some
examples of less usual, qualitative methodologies.

The ultimate objective of these evaluations is, in any case, the improvement of the
process through the discovery of inefficiencies. The most important instruments
for the resolution of these issues are the policy at the organizational level (mainly
affecting the efficency) and the government level (for its effectiveness). Therefore,
in a first section was described the various contributions of the economic literature
on the university internal policies, distinguish between the general and specific
approaches.

The next section described the government level, starting from the geography and
localization choices as both the effect and source of the importance of these inter-
ventions. The successive section reported the most common suggestions for short-
term policies, and three well-known frameworks for long-term policy design.

In Chapter 7 the evaluation approaches stated earlier will be used for the assess-
ment of the performance of the case study, while the government-level policies
described will constitute a basis for various considerations on the relationship be-
tween the firm and the local government. In Chapter 8, instead, the university-level
policies delineated before will establish a ground for the case study discussion.
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Chapter 6

Different approaches

U-I versus B2B

To describe the university-industry technology transfer, the previous chapters re-
viewed selected topics from the literature, including: the academic environment
(Chapter 2), the industrial counterparts and other receivers (Chapter 3), the vari-
ous channels that bridge the two realities (Chapter 4), the evaluation and policies
(Chapter 5). Following the same outline, this chapter will decline the university-
industry framework in a business-to-business approach, pointing out the differ-
ences in perspectives. This analysis will be later used in Chapter 8, as a baseline for
the discussion of the case study and to draw the conclusions.

6.1 Introduction

As previously stated, the largest part of the aforementioned authors focused on
the technology transfer between university and industry. In example, many of
them longer discuss the academic open science approach, the scientists’ willing-
ness to engage transfer activities, the best management practices for the commer-
cial performance of the institution. Thus, the literature covers almost any issue of
an otherwise very specific topic: a scenario in which the only knowledge producer,
repository, and distributor is the university, a scenario clearly and fundamentally
characterized by the various characteristic of this kind of institutions.

In the modern knowledge economy, however, universities are not the only sources
of knowledge and technologies: other research institutions have emerged as rele-
vant and competitive alternatives, i.e. public and national research centers, publicly-
funded and non-profit research organizations, private development firms, etc. These
are only examples of the large ensemble of entities that the complex economic land-
scape has generated, but helpful in exemplifying how restrictive can be to consider
only universities.

Therefore, the question is whether this narrow focus of the literature jeopardizes its
effectiveness when analyzing and modeling other types of private entities. More
specifically, the issue does not refer to the applicability itself of the technology
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transfer literature to private agents; it relies instead on the identification of fac-
tors and constructs that should change and what instead can be held constant, to
successfully use the previous literature in a different environment.

Has to be noted, in fact, that universities and private research organizations do
share a major behavioral trait: even if with different extent and modalities, they
both perform research and development activities, and both try to valorize their re-
sults through commercial exploitations. By and large, academic and private scien-
tists are driven by similar motivations and objectives; exploitation activities follow
similar paths; their management may encounter the same issues and make use of
similar tools. However, private organizations do have very different and narrower
priorities, and can take advantage of various instruments not available to public
institutions.

In this chapter, the topic will be analyzed by focusing on the differences between
paradigms. Following the same structure of the literature review, in each section
will be drawn a comparison of actors, channels, evaluation and policies. For prac-
tical purpose, except where explicitly mentioned otherwise, the basis for compar-
ison in the private environment will be an entirely private organization, mainly
involved in applied research. At the same time, the university side of the compar-
ison will be expected to show at least a minimum entrepreneurial activity among
all channels.

6.2 Actors

6.2.1 The institution

Private organizations and universities do share some traits: both are structured in-
stitutions, which make use of units or teams of researchers to generate new knowl-
edge. However, the activities they perform might be very different: universities,
especially the public ones, mainly focus on basic research with an open-science
approach; private firms instead may need to focus on more practical research, cen-
tering their business models on requested, on-demand R&D services.

In fact, private research organizations are characterized by a different organiza-
tional culture. They may borrow a few traits from the open-science approach, but
they also rely on the excludability of their research results, through instruments as
patents, copyrights, NDAs and alike. While they may perform basic research and
publication activities, these will not overcome the relative importance of knowl-
edge exchanges for a financial reward. Private organizations have not the historical
baggage of universities, thus the acceptance of an economic model for knowledge
production and share comes with fewer difficulties in respect to the academic en-
vironment.

Research firms also lack one of the three academic missions: the educational pur-
pose. Specifically, teaching and training activities are still present, i.e. the offer of
collaborative Ph.D. programs, training, and apprenticeship. However, these are
not a core element of the business model; instead, students might be seen as a hu-
man resource, with significant specialization but no experience. Moreover, these
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activities might be a requirement to access to local or European research grants,
i.e. through policies that aim to improve the skill and competencies set of the local
workforce.

The research activity, as in the basic science approach, may also be required by the
context or be included in the main business model. In the first case, related research
grants and networking activities based on the open science system may be neces-
sary to sustain the organization, through funding and relationships in various kind.
In the second case, the firm might recognize the basic research as a distinctive and
advantageous activity, to perform in order to build a stronger knowledge base, thus
a greater competitivity in the research market. In this case, the objective is to man-
age at the same time short- and long-term objectives; potential ground-breaking
patents might also be an incentive.

However, the largest part of research activities should be expected to be tightly
linked to the commercial endeavor, represented by the third mission in an aca-
demic environment. In this latter case, the economic literature has pictured it more
as development and a distinct activity from research, but in the case of a private
organization that survives by selling its research outcomes, the boundaries are less
clear. In the traditional academic approach, in fact, the commercial activities are
profitable, but accessory to the research, pillar in which autonomously and inde-
pendently generated ideas and prototypes are brought to the market.

In a private environment, the relative importance is inverted: leading activities are
commercial in nature, especially development, while research is more of an internal
service, functional to the ability to realize and deliver a product or service. This dif-
ference can be seen in the driving force for the research activity: academics choose
to investigate a topic according to their interests, personal agenda, and funding
opportunity. Firms’ research, instead, is driven by the needs that the organization
spotted from the market. These institutions usually work on commission, or sell
discoveries to the highest bidder.

This different perspective pushes the private organization to focus mainly on ap-
plicable knowledge fields, transferring the choice from the individual to the institu-
tional level. However, the duality of basic and applied research, and their relative
approaches, has to be managed also in the private environment. Eventually, re-
searchers have the strongest expertise, thus the ability to successfully predict the
next shift in the industry their work refers to: it might be useful to weights the mar-
ket pull and the force from the technology and knowledge field, bringing together
the research and the commercialization pillars.

This issue is strongly connected to the differences in the funding sources among
the types of organizations. Universities mainly rely on public funds, block and
research grants, from private, local, national and European institutions; the usage
of industry incomes is limited in its extent. These funds are mainly directed toward
research and teaching activities.

Private organizations once again invert the relative importance of their funding
sources. They might also use public funds and grants, but their size implicates
the need to raise other, substantial incomes elsewhere: the market. Private re-
search firms are required to gain funds through research and development services,
as in research contracts, cooperative research, consulting. Therefore, the need for
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competitive business models, a flexible organization, and the responsiveness to the
market requirements.

Also the organizational structure and the internal processes should be properly
configured. Firstly, commercial exploitation of research outcomes is no longer an
emergent activity, relying on the individual attitude and willingness: it should be
institutionalized, mandatory for research positions. The organizational structure
instead should include a commercial structure, among which a TTO, legal and fi-
nancing office, a marketing function, etc.

The degree of complexity increases in the case of a public-funded research organi-
zation. Along with the financial support, public institutions can improve in various
forms the local relationships and generally cooperation and networking activities
of the private firm. In example, greater and easier participation to the local context,
driven by these institutions, may bring the organization new technologies, devel-
opment partners, customers, suppliers.

However, the public interference in private matters can influence the mission and
the modalities in which a private organization act. In example, it may push the
organization toward low competitive choices, in topics of technologies, products,
and partners. The issue arises from a divergence in interests: the growth of the
context for public institutions, competitiveness and the economic survival for firms.

6.2.2 Researchers

Along with the type of activities performed, also researchers and their character-
istics should change. In the collective imagination, universities should seek for
scientists with a preference for theoretical research and hypothesis testing, with lit-
tle interest in individual financial gain. Private organizations instead should prefer
researchers with a strong preference for applied research and development, its ben-
efits and outcomes: possibly less recognized by the scientific community, but nev-
ertheless ground-breaking and with a powerful, tangible impact on the society. At
the same time, publications should not be as important for private as academic re-
searchers, especially when it comes to the need to postpone publications for patent
applications.

In fact, research firms should need human resources for short-term developing
projects, for example stage-gate commissioned projects with an outcome designed
by the customer. The focus of the activity shift from the objective of the research,
the “what”, to the process itself, the method and approach to achieve the required
goals, the “how”. Private researchers might lose the control over their short-term
tasks, while eventually maintaining the control over the long-term choices.

More specifically, they should understand and value the economic protection of
their ideas, not only in the form of patents but also as secrecy and excludability
of economic outcomes, for competitive purposes. These reasons should not be an
exogenous factor, enforced by the organization, but an endogenous driving force:
as long as researchers have the best knowledge of their technological fields, there-
fore deciding on the prosecution of their research, they should exhibit the economic
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attitude to choose the most competitive alternatives, while comparing projects to
develop further.

Another significant change between environments involves mechanisms and pro-
cesses for the evaluation and management of these researchers. In the organiza-
tional structure of universities, faculties and departments are the best suited for the
assessment of their personnel; researchers are evaluated by peer academics, with a
similar area of expertise and specialization, i.e. the head of their department. Other
offices provide accessory services, for mobility and visiting professors, research
funding, grants and alike.

The organizational structure of firms, instead, might include a central office for the
human resource management, which oversees evaluations, rewards and promo-
tions. However, this office has no competencies on the research fields, thus it lacks
the necessary resources to evaluate the scientists adequatedy. To overcome this is-
sue, the HR office might base its assessment on the evaluation that the heads of
units make on their subordinates, as a reference for the individual activity.

Therefore, in the case of a university setting, the evaluation is mostly direct and
research-related. In a private environment, instead, the evaluation can be split:
each scientist can be evaluated along multiple dimensions of its work, i.e. quality
and complexity of his research, the effort required, the income he was able to gen-
erate, the number of contracts he was involved in, further projects that derive from
his work. The evaluation can also take advantage from traditional firms’ instru-
ments as the 360-degree feedback, therefore including the concurrent assessment
of other offices, i.e. TTOs and legal offices, for the same human resource. Eventu-
ally, private research organizations have the tools for a more precise and effective
evaluation.

The same argument holds for promotion decisions and reward policies. In the first
case, career development patterns can be borrowed from other publicly-funded or
public research institutions, while the decision on whether and how to promote
can be made in concert between the administration, the HR office and the head
of unit or research center. For the reward policies, private organizations should
provide both pecuniary and non-pecuniary incentives, i.e. preferences for mobil-
ity programs. In fact, these policies might be fundamentals in acquiring the best
human resources: as previously stated citing the work of Stern (2004), scientists
do prefer universities and public research institutions, while private organizations
must provide a premium to compete in the labor market.

Related is the topic of the legal framework that the different organizations are sub-
jected to. For public entities, available contractual forms usually provide stronger
protection for the employees, depending on the country and its legislation. Firms
instead have at their disposal a larger number of employment contracts and any
configuration of legal protection, reward and promotion clauses, the length of the
contract, etc. Again, contract forms can be used as a competitive element in the
labor market.



Chapter 6. Different approaches 87

6.3 Channels

Differences in channels between private organizations and universities are mainly
limited to the preference toward specific channels, with minor adjustments in their
usage. In fact, has to be noticed that choices and management on this topic are not
entirely up to the transferring organization.

On the one hand, knowledge producers might follow a technology-push approach,
autonomously deciding to perform R&D activities in fields of their own choices,
producing results to place in the market. In this case, organizations might choose
themselves channels and terms for the transfer.

The market-pull approach instead requires these organization to act on the basis
of the market needs, being them unexpressed desires or specific requests from the
industry. In this case, the industry representative has a significant influence on the
characteristics of the transfer: the specific technology to develop or the issue to
investigate, channels, prices, legal agreements, etc. Moreover, firms tend to have a
higher bargaining power on the research organization, mainly due to the character-
istics of the research products market: highly specialized, with strongly customized
services, limited in its dimension both for demand and supply.

On the other hand, also researchers concur in determining the characteristics of
the transfer: their competencies and interests in the selected knowledge field, their
willingness to participate in future developments, the time they would devote to
the project. They also shape the technology trajectory of the research institution,
influencing the field of expertise, objectives for future developments and their ap-
plicability.

6.3.1 Preference

The traditional economic literature suggests that private institutions have a pref-
erence for easily controllable outcomes and less uncertain activities; in the case of
research organizations, this risk aversion should be one of the most influencing
factors in shaping the channel preference, thus their choices. Therefore, different
effects may lead to a significantly higher utilization of contractual forms of transfer,
short-term oriented and less risky projects.

The primary effect affects the usage of informal channels, especially direct trans-
fer between researchers and firms, and more indirect ones, like publications and
conference. Considering the process perspective alone, the impact of the private
organizational status might be negative; however, strategic issues come into play.
Participation in the scientific community, mainly made through publication activi-
ties and the contribution to the literature, strongly influences the reputation of the
research center, thus the ability to absorb new scientific advancement, hire skilled
researchers, collaborate with prestigious institutions. Moreover, this participation
might be necessary to build a competitive company image.

Informal channels might also be fundamental for research organization embedded
in favoring local contexts, especially high-tech clusters. In fact, the informal partici-
pation in the local community might bring to the organization various advantages,
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among which customers, suppliers, new technologies, new ideas to develop, tech-
nology validation and alike, that can easily outweigh the short-term loss in incomes
and profits. The decision should also consider the potential effect from and on lo-
cal and national governments, including the influence of their policies, legislative
activities, funding strategies, and decisions.

A very particular case, but not uncommon in these high-tech contexts and indus-
tries, is the usage of informal channels as market development tools. In example,
scientific publications surrounding a newly developed technology, as well as the
open-sourcing of a patented technology, may help other firms to get on board.
While it might seem counter-intuitive, markets for new and immature technolo-
gies are usually small, and may encounter difficulties in reaching the momentum
needed for an autonomous expansion. In similar markets, producers do not com-
pete over each other’s market share, but in expanding the market frontier: as the
cumulative investment in marketing and communication arise, the total market
size increases, thus the economies of scale, let alone opportunities for product test-
ing and technology validation. Disclosing information, the core of informal transfer
mechanisms, may be the basis for a successful long-term strategy, while sacrificing
potential profits in the short-term.

In this perspective, spin-off might also not be the preferred channel for private or-
ganizations. The creation of a new venture eventually requires the spinning organi-
zation to leave a significant part of its management and control to the entrepreneur
and other equity partners, resulting in the mere ability to influence the project,
rather than drive it. Moreover, this activity may require the loss of valuable human
resources in favor to the spin-off.

At the same time, the financial profile of the originating firm may negatively in-
fluence the extent of spin-off activities: they require considerable investments, pro-
longed in time. With the increase in the number of spin-offs, the issue growth expo-
nentially, but extended activities might justify the institution and usage of specific
instruments. Examples are the creation of, or the establishment of relationships
with external venture funds and incubators, business development consortia, even
specific agreement with the local government. On the other hand, these instru-
ments might lower the financial need of the channel, but will require a substantial
effort in networking activities and contractual management.

Moreover, spin-offs might be one of the less risky channels: as previously stated,
these ventures have a significantly low ratio of failures with respect to conven-
tional firms. In respect to other channels, especially informal transfer and licensing
of patents, spin-offs can be considered a safer but profitable choice, but their effec-
tiveness largely relies on the availability of skilled and trained human resources in
supporting the project, i.e. the incubator personnel. Eventually, other processes as
licensing can be modeled to include similarly specialized employees, bridging the
gap in the relative risk perceived.

Licensing requires similarly high costs and time: apart from the development re-
quirements, the granting process itself might easily need years. The licensing pro-
cess can be challenging, especially in the case of immature technologies hard to
evaluate. Specific institutional-level strategies and policies might be required to
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make this process successful and profitable. In example, focusing the research ac-
tivity on a narrow knowledge field, or even on a single technology, may result in
an ensemble of results that can generate a thematic stack of patents, significantly
more effective and valuable than the single one.

For specific choices and tasks among the process, it is also strongly advised the
usage of external, specialized firms: patent attorneys or consultants specialized in
the valorization of patents or the protection from their infringement. In fact, the
ultimate value of a patent largely relies on how the application - and especially
the inventor’s claims - are written, which requires professionalized and specialized
skills. These external agents might also reinforce the bargaining power of the re-
search organization and make use of their networks in seeking potential licensees.

Eventually, patenting and licensing activities might be considered safer, while their
cost structure, mostly variable costs, allow greater control over resources and costs
involved. Their profitability instead is reported to be limited (Balderi et al., 2010):
only a small number of patents will become “blockbusters”, but their incomes
might be able to sustain the entire organization, alone. Thus, this channel may
indeed be preferred over spin-offs and informal mechanisms.

Consulting, contract and cooperative research instead can be expected to be the
preferred channels. Firstly, these processes start from a formal contract with other
firms, therefore their profitability is known from the beginning, while institutional
effort and investments required are relatively smaller. The contractual form also
allows the transferring organization a larger control over the process, its resources
and outcomes to dedicate, while being compatible with other research activities.
On the other hand, these channels might generate a sizeable amount of incomes
and, if properly managed they could sustain the entire organization.

The downside of these contractual forms are the legal costs associated with the
writing and negotiation of contractual arrangements. In example, an internal legal
office or specialized attorneys might be required. At the same time, the bargaining
power of the research organization might be lower than the firm’s, limiting the
profitability of these projects.

6.3.2 Mechanisms

Another relevant question is whether, and how, the private status of an organiza-
tion influence the modalities through which each channel is managed or used.

Informal transfers, if performed, should be managed and controlled at the institu-
tional level rather than the individual. As previously stated, informal knowledge
transfer might be essential for the creation and development of a network of ex-
ploitable relationships; thus, the organization may establish different institutional
moments for informal exchanges, in order to take advantage of these mechanisms
while retaining some level of control over them.

Examples are the hosting of conferences and contests, the participation to fairs and
similar events, or the provision of mobility programs for employees. Depending on
the institutional focus on local, national or international contexts, scientific publica-
tions might still be discouraged, while preferring more personal forms of exchange
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for tacit knowledge, i.e. co-development activities that not include public disclo-
sures.

The spin-off channel and its characteristics largely depend on the particular policy
chosen by the parent organization: at the two extremes, the question is whether or
not to support these activities. On the one hand, a spin-off-friendly organization
might provide instruments as business plan competitions, business development
services, access to their industrial networks, seed funds, favoring licenses and alike.
In respect to a university, in a private environment should be expected a stronger
pressure and larger responsibilities and accountability over new entrepreneurs, at
least in an informal way. Elsewhere, non-supporting organizations may choose
not to provide any assistance, or take legal precautions from the establishment of
spin-offs.

Moreover, if the institution is willing to support spin-offs, a major effect can be
foreseen. In respect to a university or a public entity, a private organization should
achieve higher performances in supporting spin-offs, especially in network devel-
opment activities. The roots of this effect reside in the connections that private
organizations should have in their economic context, expected to be larger in num-
ber and stronger. Thus, business and network development activities should be
facilitated.

Similarly, differences in the patenting and licensing process mainly reside in the
relative importance of these channel in the business model of the private organiza-
tion, especially if it contemplates basic research along with the on-demand R&D.
Basic research may be performed in order to acquire the knowledge necessary to
future research contracts, but also patent applications and license incomes. Else-
where, patents might be required by research contracts, as a clause, or arise as a
by-product of the required development activities.

These approaches differ in the extent of resources dedicated to the patenting pro-
cess, as in financial terms and employees. In fact, if patents arise only as a by-
product, the need for specific skills and competencies may lead the organization
to continuously outsource the process, increasing the costs and progressively low-
ering the institutional attitude toward licensing. In the case of institutional basic
research activities, internal professionalized services may be provided.

A relevant issue on this topic is the ability to grant exclusive licenses. Public in-
stitutions are usually advised against this practice: according to the largest part of
the economic literature, public funds should lead to public-domain knowledge and
technologies. In this perspective, private organizations may be preferred by firms
for their ability to exclude other parties from the appropriation of economic and
financial results of research outcomes.

For consulting, contractual and cooperative research, the main difference among
institutions should reside in the larger contractual freedom of private organiza-
tions. Examples are funding options, accountability, NDAs, exclusivity and the
generic assignment of research outcomes. Therefore, contracting firms may exhibit
a higher willingness to engage with private organizations, rather than public ones.
The examination of legal differences is left to the competent literature.
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6.4 Evaluation

The evaluation of technology transfer activities in an entirely private environment
should be more straightforward, once compared with the university case. Among
other differences, one of the most outstanding is that private research organiza-
tion have a clear primary mission: sell technologies and knowledge, thus generate
incomes and profits. These objectives arise from a unique purpose: to survive in
a competitive environment. Eventually, the evaluation of the entire organization
along a single aim, instead of the university’s triple mission, simplify the process.

Moreover, private organizations can make use of all the standard economic tools
for evaluation and management; these include HR practices, project management
tools, specific contractual forms and clauses, hierarchy and many others. These
tools are available also for public institutions, but they are designed and best suited
for a private environment, enabling a selective but greater relative performance.
However, these newly available instruments have to face various of the same issues
that may be experienced by public institutions, arising from the kind of activities
performed rather than the type of organization.

The first, major issue still presents in a private environment surround the person-
nel, including its motivations, orientation, and evaluation. While the private con-
tractual forms of employment give the company more control over the personnel,
their effectiveness will be useless if they push toward misleading objectives incom-
patibles with the organizational mission. The issue of identifying the right objec-
tives and evaluate their achievement arise indeed from the characteristics of the
common activities of research and development activities.

Firstly, the outcomes of the research process are not certain: evaluate and incentive
the personnel on the basis of the process results may be counter-productive. The
outcome, in fact, may or may not be the one expected, or even available to be as-
sessed: inconclusive research, unreachable objectives, etc. If researchers are evalu-
ated only on the fit of their achievement to the original project’s aims, their willing-
ness to embrace technology transfer activities, especially the riskiest projects, may
be fundamentally diminished, as well as the relative performance and the choices
on the allocation of time among concurrent researches. They may even refuse to
engage fundamental, ground-breaking proposal because of their relative risks, the
kind of projects from which the firm can profit the most.

This issue refers to the larger concept of risk-aversion, and it affects researchers as
well as other employees, especially TTOs’ officers. More specifically, the problem
has its roots in the individual evaluation along concurrent projects, projects that
all differ for their risk factors. Therefore, the scientist will choose considering the
value of the outcome, moderated by the probability of achieving it.

Secondly, research projects may require different degrees of effort, capabilities, and
skills. Evaluating researchers only according to the presence of an outcome or its
fit to the project requirements may discourage the most qualified and valuable hu-
man resources, by jeopardizing their ability to distinguish themselves from other
scientists. In an era in which the competency-based human resource management
is more of a necessity than an accessory, it is necessary the use of another, differ-
ent approach. To balance the choices of scientists, the organization might consider
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offering an insurance, as seen in Panagopoulos and Carayannis (2013), or use dif-
ferent approaches for the evaluation, as in a mix of weighted factors.

At the same time, the evaluation of research personnel along task-related factors
instead of the outcomes is not safer. In this case the issue is more on the identifi-
cation of indicators that can universally represent the participation of an employee
in the project. These indicators should be applicable to every researcher in every
project, in order to be perceived as fair, thus shared and trusted. Examples may
be the number of hours spent on the project, financial income, number of partners
involved, patent generated, subsequent child projects.

However, a set of quantitative indicators cannot represent the research process in
its entirety: qualitative indicators should also be considered. On the other hand,
an entirely different set of issues arises in the establishment and usage of quali-
tative indicators: subjectivity, reliability, trustworthiness, etc. If the organization
makes use of both these types, an additional issue might be the understandabil-
ity of the evaluation process: to be effective, it should be simple, clear, complete
and perceived as righteous at the same time. In fact, the process-based evalua-
tion does not resolve opportunism issues and the deviations of behaviors that may
arise from an incomplete set of factors or non-fundamental variables: allocate more
working time than needed, generate useless patents, grant agreements with low-
contributing partners, etc.

Eventually, the evaluation of the daily R&D operations exhibits several issues re-
gardless the type of institution. However, a private organization might be better
equipped for the task. On the one hand, the activities researchers are involved in
are narrower in scope, more focused and centered on development: in respect to a
university environment, private researchers do not have to deal with the teaching
activity, simplifying the evaluation. Secondly, applied research which character-
izes private institutions is easier to evaluate than the basic research of universities.
Thirdly, private researchers might also be involved in a smaller number of projects,
avoiding the need to evaluate them over more teams, research groups or tasks.
It is also easier to manage the individual responsibility and accountability, once
considered the impact of private organizational structures, hierarchy and clearer
assignments. Lastly, contractual forms of employment may contain specific objec-
tives and metrics, easing the evaluation process and reinforcing the institutional
ability to drive the individual efforts.

Apart from the evaluation of researchers, significant differences arise also in the
performance evaluation of administrative and supporting personnel, i.e. TTO’s em-
ployees, marketing and communication, lawyers and patent attorneys. Again, the
different characteristics of private organizations should easier the evaluation, con-
trol, and management these human resources.

Among the supporting structure of the organization, the most significant differ-
ences arise in the management of TTO’s employees. In a university environment,
many authors reported the activity of this office as contingent, on a case basis; offi-
cers try their best on an ensemble of projects that are uneven, hardly structured and
disorganized (Jensen et al., 2003). In a private organization, instead, specialization
may dictate the activities and processes of the office: skilled and trained personnel,
larger in number, competent in different functions. The institution, its structure,
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missions, and policies, should also drive officers toward a unique methodology, i.e.
preferred channels or mechanisms, further the structuring of the TTO’s activities.

On the other hand, if the input is planned, structured and expected, TTO’s activi-
ties can be further standardized, easing the management of transfer mechanisms,
thus the evaluation of the office performance. If the input value is known and fixed,
the relationship between research inputs and commercial outputs will be easier to
evaluate, along with its efficiency, efficacy and added value. For activities that have
no direct relation to the research results, i.e. marketing and business development,
more standard approaches can be taken from the traditional management litera-
ture, except for the need to decline these tools to a research environment, where
uncertain results and knowledge asymmetries may represent additional issues.

Similarly, employees belonging to other support functions, like HR, legal office,
administration, etc. may be evaluated with traditional methodologies. In example,
HR officers can be assimilated to their colleagues in other knowledge producing
industries dominated by creative employees: designer, writer, advertiser, and alike.
Best practices can be borrowed from successful organizations involved in those
sectors.

The evaluation of management positions should be similarly influenced, and sim-
plified, by the type of organizational structure. Specifically, the relative strength of
institutional policies and the hierarchy structure, in addition to methodic internal
processes, should clarify the impact of these roles, and ease their assessment. As
an example, the performance of heads of research units and support offices may
be evaluated through the comparison of the ongoing and previous achievements,
weighted for the known variation in office’s inputs.

A particularly useful insight on the performance of the top-level management might
arise from the analysis of inter-unit indicators, as in the number of collaborative
projects, shared patents and alike, and networking activities, i.e. through the num-
ber of signed framework agreement, variation in public funds, etc.

6.5 Policies: examples

The easier process design and evaluation influence also the identification and im-
plementation of effective policies: methodic and structured processes make the as-
sessment clearer, enabling a faster and more precise discovering of ineffective or in-
efficient tasks along the process of transfer. Later, these issues constitute the direct
objectives of policies, improving their speed and efficacy. In other words, a better
representation of the process leads to a better analysis, thus discovering failures to
address and the best method to correct them. What follow are examples of policies
that private organization should consider: firstly policies of general purpose, then
specific for process or office involved.

Firstly, in a private organization technology transfer activities should not rely on
the individual attitude, propensity or willingness. In a similar environment, the re-
lation between researchers’ activities and results and the TTO’s activity should be
structured and organized, substituting the spontaneous trait of universities with
institutionalization. These activities are no longer additional and voluntary: they
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are a fundamental task in the researcher’s job description. Thus, the need for the
provisioning of structured services from the TTO and other supporting offices, and
the development and structure of the connection between these different organiza-
tional units.

Moreover, in private research organizations transfer activities should emerge from
institutional activities, as in marketing and business development activities: planned,
as part of the normal daily operations. Researchers may still be activated by the re-
quest of the TTO and vice versa, depending on who receive a request from external
entities; again, scientists may propose commercial activities based on previously
unforeseen new technologies developed. However, the organization’s economic
survival should not rely on these spontaneous triggers, but on more institutional
mechanisms.

In this perspective, continuous communication and an instructed relationship be-
tween researchers and transfer units are necessary for the success of a development-
based organization. There is the need for policies that describe which actions should
be taken, and by whom, when a request comes from a potential customer, the con-
sequent line of actions, responsibilities, channel choices, mechanisms for market
development, and alike. Even in the case of an “emergent” transfer, it is essential
to picture it immediately into the landscape of the entire organization’s activities
and external relations, in order to take full advantage of the synergies that may
arise.

In fact, the management of different units and offices as relatively independent may
be misleading and eventually jeopardize the profitability of the firm. The organi-
zation could still survive if processes are managed in complete isolation, but it will
generate inefficiencies that in the long-term run could affect the competitiveness.
Apart from the suggestions the management literature make toward the complete
exploitation of internal resources, another important reason resides in the type of
industrial knowledge that is mostly profitable nowadays: in an era in which single
knowledge fields have grown exponentially, the cross-contamination of ideas has
become more and more important.

Markets that relies on the convergence of multiple fields have become more and
more attractive. Examples are the diffused need for (ergonomic) design, the eco-
nomic value of hybrid projects that include both hardware and software, the com-
petitivity of high-tech products based on the combination of traditional know-how
and new technologies. Similarly, a research center should focus on distinctive ca-
pabilities and knowledge base, including projects that involve two or more fields
that the organization may master.

Another general policy worth considering is the writing and improvement of the
mission statement; as found by Fitzgerald and Cunningham (2015), they are of-
ten underestimated. In the case of a private environment, a clear and useful mis-
sion statement should include the description of the orientation toward the market,
fields of interests, vision, overall strategy, and alike. Private research organizations,
still an economic movement limited in its extent, should never be confused with a
public or academic environment, but the common understanding of the difference
should not be taken for granted.
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Lastly, specific policies may aim to single teams and office (research units, TTO,
HR, administration, legal office, etc.) or a process, which encompass more units
along the same channel or transfer mechanism. In the first case, useful policies may
consider the implementation of HR policies, especially evaluation, reward and pro-
motion practices tailored for a research organization. Other examples may involve
the internal structure of the TTO, its process flows, and its human resources.

Other policies may regulate the single transfer channel or process, i.e. spin-offs,
patents and licensing, contract research. In this perspective, the private organi-
zation and the university do not differ: they both need clear, understandable poli-
cies to manage each channel; any misunderstanding from researchers may decrease
their motivation and performance. Again, policies should establish which internal
actors are involved, their tasks, responsibilities, process flows, legal management,
etc.

6.6 Recap

After a brief introduction on the emerging phenomenon of private research organi-
zations, which lead to the present work, the chapter followed the same outline of
the literature review to analyze the major differences between paradigms.

The second section began with the recognition of research activities shared by the
organizations, while reporting the fundamental difference in their balance, along
with the influence on the organizational structure. Later, the chapter described the
need for different type of researchers, for motives and objectives.

The next section analyzed the difference among organization on the relative prefer-
ence of channels, thus the preferential choices, starting from the greater risk aver-
sion and control need of a private environment. The section reported then the major
expected differences in the structuring and usage of transfer mechanisms.

The fourth section described the factors that entail an easier control and manage-
ment of research and transfer processes in private organizations, yet with signifi-
cant difficulties due to the intrinsic characteristics of R&D activities. The last section
provided various examples of organizational policies aimed at fostering the overall
performance, both institution-wide and specific for different offices.

These hypotheses will be later confronted with the case study discussion and the
relative major conclusions in Chapter 8, in order to refine the supposed difference
betwen paradigms.
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Chapter 7

Case Study

Fondazione Bruno Kessler

In this chapter, will be presented the case study of the Bruno Kessler Foundation
(henceforth, FBK); the case will be later discussed in Chapter 8 to test the hypothesis
made in the previous Chapter 6, to provide the conclusions. Specifically, FBK is a
non-profit research institute, largely financed by the local public government, a case
particularly fitted to present real world applications of many of the previous con-
siderations. In fact, it includes problems from both a private and publicly-funded
organization, while its historical luggage offers the space for some consideration
on an entirely public institution.

At the same time, FBK represents a significant case in the European research land-
scape, where its importance will be tested with the aid of social network analysis
tools. At the same time, its relevance can also be assessed by the proxy of its di-
mension, both in revenue flows (about 30M euros) and the number of researchers
and other personnel it employs (over 450), which both classify this institution as
one of the largest private research institutes in Italy. Its localization in the Trento
province, one of the most technological advanced areas of the country, and a region
in which peculiar institutional settings positively influence the power and impact
of local policies, makes it also fitted for the analysis and evaluation of government
technology transfer policies, which however will be demanded to a more proper
literature.

Due to the specific objectives of this thesis, the case study will point toward the
organizational structure and the process perspective. The chapter will begin with a
short introduction of the organization, including a historical perspective and a brief
description of the local government’s influence on mission and operativeness. Af-
ter a short presentation of the organizational structure, another section will provide
specific information about the structure and the organization of its TTO.

Later, the chapter will describe channels and processes: firstly, an external perspec-
tive will be taken to focus on the various products and services provided to firms,
research organizations, and spin-offs, through a generic description of channels.
These will be later decomposed and analyzed, following an internal perspective on
the corresponding processes and mechanisms. This analysis will be an effort of pro-
cess modeling, in an organizational structure that actually has grown and evolved
over time as an emergent auto-adaptation that shaped the structure concurrently
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with the organization designs provided by policies. Eventually, the Foundation has
indeed adapted itself to the specific requirement progressively made by the market
and the local institutions.

Lastly, will be discussed the evaluation perspective. On the one hand, will be as-
sessed the efficacy of its research activities, through instruments of social network
analysis, with the objective of providing a quantitative evaluation of a typically
qualitative topic. On the other hand, will be discussed two methodologies to eval-
uate the efficiency performance, investigating the involved issues. Will follow a
brief examination of the main organizational policies on technology transfer activ-
ities.

A last, fundamental note: the insights provided here refer to the organizational
structure in 2016, during the analysis. However, the Foundation is facing signifi-
cant changes in its structure, activities, and institutional setting, due to the intro-
duction of new, stronger relationships with Innovation Hub Trentino, which should
act as a technology transfer center for various organizations in the entire Trento
province.

7.1 The institution

Nowadays, the Bruno Kessler Foundation is a nonprofit research institute of “pub-
lic interest”, funded in 2007 by a law of the local government but autonomous and
regulated by the private legislation.1 It has two primary objectives: the scientific
excellence and the local economic development.

The history of the institute begins in 1962. In this year, Bruno Kessler, the president
of the Autonomous Province of Trento, founded the predecessor of FBK: the Trento
Institute of Culture (ITC).2 At the time, Trento had not a local public university,
and the ITC was instituted with the long-term objective of providing a favorable,
scientific and innovative context for its later creation.

In 1972, the Free University of Trento was finally founded, thus requiring a change
in the objective and future of the ITC. With a functional university, the Institute
finally could invest its energy in the knowledge- and research-based kind of activi-
ties and services that the context still needed, but the academic institution could not
provide. Therefore, the focus shifted to a more applied research, utilizable by the
context and characterized by a long-term development perspective, capable also of
maintaining and develop of the local culture.

A remarkable milestone, in fact, was the institution of a research center dedicated
to more technical research and applied science: the Institute for Technological and
Scientific Research (IRST). Along with other institutes, i.e. the Italian-German His-
torical Institute (ISIG), the Center for Religious Studies, and later centers, the ITC

1For “public interest” is intended an organization that is subjected to the legislation dedicated to
private entities, while one or more conditions (in this case the presence of the Autonomous Province
of Trento among the founders) entails the respect of secondary obligations for public institutions, i.e.
higher requirements for transparency.

2 Provincial law n.11, 29 August 1962 [accessed: February 2, 2017]

http://www.consiglio.provincia.tn.it/leggi-e-archivi/codice-provinciale/archivio/Pages/Legge%20provinciale%2029%20agosto%201962,%20n.%2011_565.aspx
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could cope with both the need for a technological development of the region and
the need for preserving the local culture.

A more recent, major change in the strategic trajectory of the institution started in
2005 when the local government decided to reorganize the local system of research
and innovation. This action ended with the dissolution of the ITC in the form
of a public institution, with its transformation into the Bruno Kessler Foundation,
officially funded in 2007.3 The Foundation has, in fact, the local government (in the
form of the Trento Autonomous Province) among its founders, but the institution
is mainly regulated by the private legislation, the same that rules the activities of
foundations and other non-profit organizations.

While FBK may have lost its public status, the substantial interference of the local
government deeply influenced and still influence both the mission and the method-
ologies of the Foundation. First, the financial impact: the local government ac-
counts for two-thirds of the total income of FBK, with about of 30M in a 45M euro
total revenues. By all means, without the public sustain and support, the institution
would not be able to cope with the financial requirements needed to perform both
applied and basic research, necessary to the accomplishment of its organizational
missions.

A second major influence is on the mission and business model. Differently from
other private research organizations, FBK explicitly stated among its main objec-
tives the positive impact for the local society, equal for importance to the scientific
excellence and the economic survival. This set of goals, in fact, reflect the pure
identity of a non-profit organization, but it is not clear if the actual interests and ac-
tivities of FBK do descend from the influence of the public institutions or its history
and legacy.

Eventually, the two primary objectives of FBK are the scientific excellence and the
local development, suggesting the first as a necessary condition, a tool in achieving
the second. The underlining idea is to hire star scientists, include them in a favor-
ing structure, and employ them in (1) producing excellent basic research and (2)
perform industry-led, research-based activities, i.e. contract development. Implic-
itly, by furthering the knowledge and technology bases of the local industry, FBK
should be able to help the local economic growth by improving the competitiveness
of local firms, attracting high-tech finances and other star scientists.

7.1.1 Organizational structure

A brief description of the organizational structure should help to understand this
continuous duality, between technological progress and historical luggage, basic
science and development services, local development and economic survival. More-
over, a blended framework of the organization will be useful in understanding the
internal processes.

Main entities in the administration are the President, the Board of Directors, and
the Secretary General. Notably, the Autonomous Province of Trento, as a founding
member, nominate both the President and six of the eight members of the Board,

3 Provincial law n.14, 1 March 2005 [accessed: February 2, 2017]

http://www.consiglio.provincia.tn.it/leggi-e-archivi/codice-provinciale/archivio/Pages/Legge%20provinciale%202%20agosto%202005,%20n.%2014_12567.aspx?zid=6003d625-228e-4e5d-820d-d6cf459dfc36
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therefore the extent of the influence of the local government. In staff to the Board
of Directors, the Scientific Committee, tasked with the ex-ante evaluation of an-
nual and long-term plans, i.e. the long-term Program for Research Activities and
Investments (PPARI), and the Budget and Annual Plan of Activities (B&PAA).

Under the administration, the structure includes the research structure and vari-
ous support offices in staff. The research body is firstly divided in two different
hubs: the (1) scientific and technological, and the (2) human and social science hub.
Each hub is further divided into research centers, specialized for knowledge and
technology topics, led by different directors:

• Scientific and technological hub:

– Information Technology Center (ITC)

– Center for Materials and Microsystems (CMM)

– International Center for Mathematic Research (CIRM)

– European Center of Theoretical Physics (ETC*)

• Human and social science hub:

– Research Institute for the Evaluation of Public Policies (IRVAPP)

– Italian-German Historical Institute (ISIG)

– Religious Sciences Center (ISR)

Main centers are ICT and CMM, which account for the largest part of researchers.
Given their size, these centers are further divided into different research units: 6 for
CMM and 23 for ICT. While they employ in fact a similar number of researchers,
CMM’s projects tend to be larger, structured and demanding, requesting substan-
tially larger teams; an example is the management and maintenance of the internal
clean room. The structure also comprehends independent research units, that arise
from special projects; i.e. the framework agreement with the Italian National Re-
search Council (CNR) which led to the creation of a dedicated micro-center, with
three internal units.

Other offices are in staff to the Secretary General and the research subsystem; the
most important are Human Resources, ICT support, Infrastructure and Corporate
Assets, AIRT (the organizational name for the TTO), Legal Office, Communication
office. These are autonomous and independent from the research structure; they
can activate or be activated by the research centers or units while performing activ-
ities at the request of the administration and other operations of maintenance.

The entire organization employs more than 450 human resources, clearly inclined
toward the research structure rather than administration and support offices. Ac-
cording to the 2011 Integrated Report4 the Foundation counts 462 employees, 347
researchers and 115 resources among administrative and support personnel. This
ratio describes the organizational effort to maintain its flexibility in an otherwise
massive structure: a lightweight support structure, with a network of relatively
independent and agile research units.

4 Integrated Report 2011 [accessed: July 31, 2016]

http://airt.fbk.eu/it/report-sociale-2011
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7.1.2 TTO structure

In this organizational setting, the office in charge of technology transfer activities
is called “Innovation and Territorial Relationships Area” (AIRT), an institutional
name for the Technology Transfer Office. It is tasked with two primary objectives:
to maintain and manage the relationships with external entities and seek for exter-
nal financial support to the research. In the widest perspective, the office employs
more than 12 peoples, both with specific tasks or more generic supporting func-
tions.

The head of the Area is directly involved in building, developing and maintaining
relationships with relevant external actors, i.e. spin-offs and important entities in
the local context; on the other hand, the resource manages the internal connection
with other prominent positions, as the President, the Secretary General, and the
Centers’ Directors. Along with these networking activities, the employee adminis-
trates the office and his subordinate, yet mostly on matters of strategic importance.
In fact, his employees might have a greater knowledge on the specific topics and
issues, while they may also lack the larger, strategic perspective to manage individ-
ual key relationships.

The organizational role and position are also greatly shaped by the individual char-
acteristics of the resource: prior to his engagement in FBK, the employee had ac-
quired a relevant experience both as a Ph.D. researcher and in various, major com-
panies. His double background is believed to be fundamental in understanding
and cope with the needs and requirements of both the research and the industry
side of his activity. Moreover, significant personal relationships in the local context
should ease and foster the local institutional networking activities.

Next to him, a second organizational position is specialized in the management of
industrial contacts. More specifically, the employee performs any activity related
to: (1) developing an initial relation of mutual interest and trust, instrumental for
the later development of the relationship; (2) manage the relationship and main-
taining contact for already established and active exchanges, especially bridging
the communication between researchers and firms. Examples of day-by-day activ-
ities are the participation to acquaintance and technical meetings, economic and
contractual arrangements and alike.

Again, the resources gained a background in both the scientific research, mainly
internally to FBK as a former Head of a research unit, and in the management of
industrial relationships, essentially through his previous transfer projects. In this
case, the availability of scientific know-how is essential to participate and support
researchers in the most technical exchanges, while his personal network of industry
contacts and the understanding of industry needs help in increasing the probability
of a successful transfer.

A third specific position is dedicated to business development activities, includ-
ing the scouting of potential industry partners and customer, and the support to
researchers in delineating technology-push commercial actions. Daily operations
include the elaboration of value propositions wrapping research products, indi-
viduate potentially interested industry segments, contact firms, gain their initial
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interest. Others include the strategic management of the patent portfolio, counsel-
ing to potential spin-offs, marketing operations. The related employee, differently
from the previous examples, do not have a deep understanding of the technical
content and the research processes, but he possesses a relevant experience in firms,
business development and technology transfer activities.

Two distinct offices follow, each one operating in a more traditional fashion in pro-
viding assistance to researchers: a legal support office, for contractual matters, and
the Research Funding office, which offers support for research grants.

The legal support provides internal services as the analysis and evaluation of prior
contracts, as well as the literal writing and the negotiation of any research-based
contract, including research contracts, cooperative research, licenses, grants and
framework agreements. The office employs two human resources, combining both
the experience and the knowledge needed, in economic and legal issues: the ne-
gotiation process, part of their daily operations, surely require a legal knowledge
and training, but also the skills and competencies needed to evaluate the economic
value of any project and contract.

The Research Funding office has instead the objective of providing a specialized
support for the application and management of research grants. The employees
actively seek for research grants from local, national and European institutions,
screening the calls for projects that match the internal competencies and knowl-
edge. Later, the project will be forwarded to the best-suited research Unit, while
providing support in contacting potential partners, writing the grant application
and the eventual consortia agreement. These activities clearly require the aware-
ness of the research topic of every internal unit, deeper than the mere field of re-
search, while personal contacts and relationships with researchers can offer a dis-
tinctive advantage in the successfulness of their activities. For this purpose, both
the involved human resources have a long-term, decennial experience in these ac-
tivities, in this very organization.

The last core office of AIRT, the Territorial Relationship Office, has the primary
purpose of managing the relations that FBK established with other institutions in
the local context. In fact, one of the channels available and chosen, for a positive
impact on the Trento province, is the active involvement of academic institutions
and schools, i.e. in the form of curricular and formative internships; similar are
the hosting and organization of conferences, meetings and alike. While this office
might have not a direct impact on the foundation’s incomes, it is necessary for
accomplishing the second of the two main missions and purpose of FBK.

A separate mention should be made for an independent employee in staff to the
Director of the CMM, due to the continuous and structured collaboration among
him and AIRT. More specifically, the peculiar organizational role of this employee
places him in the best-suited position to support researchers in a more informal
setting. His daily activities comprehend the evaluation of patent proposals, the
management of technical and informal aspects of industry relationships, and tech-
nology scouting. Peculiar to his position is the experience and credibility that is
required among researchers, in order to be spontaneously involved in their work,
developed in over 20 years of experience in FBK.
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7.2 Channels

In this section will be presented channels and processes related to the technology
transfer activity of FBK. Firstly, an external perspective will be taken to outline
the various channels as in the kind of services and products that the organization
provides. Secondly, the channels will be described through the analysis of internal
processes that constitute the development and delivery of the product or service.
This methodology will also expose both the external appearance and the internal
mechanisms of the activity.

7.2.1 External perspective

The external perspective considers each channel as a single product or service that
the organization provides. While it might be useful in exemplifying the entire of-
fer, it may picture the process as more market-pull than the reality. In fact, con-
sidering external, independent actors alone, the analysis will proceed through the
various products that a firm can request to FBK, momentarily leaving aside a more
proactive, technology-push approach in which the commercial activity is led by the
emergent, deliberate actions of the research organization, rather than the interests
of external entities.

For firms

The main service that FBK can provide to firms is the development of a technol-
ogy or investigations and feasibility studies, on rather specific topics. The main
contractual forms for this kind of service, which allow external entities to acquire
technologies and knowledge, are contract research, cooperative research, consult-
ing and licensing.

The contract research is a legal contract in which the research organization under-
takes the development of a technology, the investigation of an issue, the feasibility
study of an idea or project, the delivery of a specific knowledge to another organi-
zation in exchange for a “contribution”. While the compensation usually assumes
the form of a financial flow, it could also contain contributions in nature, as in the
right to access and use a protected idea or technology and alike; contracting firms
can also provide resources in kind, i.e. employees, laboratories and other assets.
Despite the form of the compensation, the core idea of a research contract is the
commissioning of activities, not unlike the outsourcing, of something that cannot
or will not be performed internally.

Cooperative research shares most of its legal traits with research contracts, but it
starts with a different assumption: neither the research organization and the firm
have, individually, the entire knowledge base and resources (in any kind) to suc-
cessfully complete the project. In this case, the organizations agree to cooperate on
a specific activity, that can range - similarly to the research contract - from technol-
ogy development, knowledge generation and others previously cited. Therefore,
in this category falls every contract that has the R&D as the object and both the
organizations as active researchers.
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Consulting usually refers to the transfer of knowledge rather than the technology.
The primary example is for firms to request a support in ending or further the
developing of their technology, product, etc. The main corpus of knowledge and
technology for the ultimate successful development already resides in the request-
ing firms, but its exploitation requires an external intervention; exemplary is the
routine of performing any further activity at the firm location and with their assets.
A particular case is the provisioning of training activities for human resources, but
these are clearly minor activities among the services provided by FBK.

As previously stated, licensing is a contract in which an organization acquires the
legal ability to exploit or make economic use of a technology or knowledge al-
ready developed by the licensing organization, an ability otherwise forbidden by
the patent or other forms of protection. Tools tend to be relatively specific to the
knowledge sector: in example, in many countries, software cannot be patented,
while the copyright can provide a similar degree of protection and excludability.
License agreements can widely differ, according to the type of utilization, contri-
bution and other legal clauses, thus providing a degree of personalization for the
exchange without other specific contractual forms.

For research organizations

FBK also establishes contractual relationships with other research organizations.
Specifically, exchange contracts between research institutions can assume any of
the form previously described, i.e. the provision of a service or a license; however,
some acquire a greater importance, especially research cooperation, with the two
organizations collaborating on a shared topic.

Another example of a contractual form more specific to the case is the framework
agreement. This contract describes the mutual interest of the organizations to col-
laborate with each other, framing the structure and topics in which the further col-
laborative research will be performed. The contract may include resources, rules for
decision-making processes, the propriety of the results and similar clauses. Even-
tually, this contractual agreement constitutes the basis for any further development
of the relationship.

A separate mention should be made for a very specific contractual form: the grant
agreement. Similarly to the previous forms, while it may involve both research
organization and production companies, it is usually signed between research or-
ganizations, both public or private in nature, as a necessary step in applying for an
open call for research grants. The funding source may be a generic public institu-
tion, but the most relevant case involve the EU Commission and the FP7 or H2020
grants. Briefly, to apply for these funds, the organization must deliver a proposal
for the call’s research question or topic, assigned by the Commission. The proposal
will state the modalities and resources (including material, immaterial, financial
and human capital) through which the research organizations mean to achieve the
prescribed objectives.

Since the begin of the H2020 program, applications for these grants have become
more and more competitive: given the rising number of organizations that apply
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for these funds, the increasing specialization of calls and applications, and the rel-
atively fixed amount of financial resources, these grants are becoming harder and
harder to win. To overcome this issue, and to increase the probability of a success-
ful application, the usual solution is to secure the presence of the needed exper-
tise, skills and capabilities, and resources through a collective application, made by
consortia of research organizations. If the proposal is selected, the group will de-
liver a consortium agreement, a contract between the participants that describe the
modalities through which the research will be performed: individual tasks, results,
resources, the share of the grant funds, responsibilities, the central coordinator and
alike.

For spin-off

For spin-offs, FBK differentiates its support services among potential, in develop-
ment projects and already founded new ventures. In the first case, the organi-
zation provides a set of services centered on the provision of (1) a favorable en-
trepreneurial organizational environment, (2) scouting for spin-off opportunities,
and (3) supporting services in shaping potential projects, their business models
and their appetibility for external investors. The first two cases share extensive
similarities with the generic foster of a commercial-friendly organizational culture,
as common, basic and multipurpose policies.

In the first case, activities mainly encompass the structuring of comprehensible and
supportive policies, entrepreneurial courses, training, conferences with successful
scientists entrepreneurs, meetings, and the provision of useful and exploitable re-
lationships into the industry. In respect to the standard activities for the organiza-
tional climate, these activities are more focused on the main spin-off-related topics:
business modeling, seed and venture capital, legal aspects of the creation of a new
venture, and alike.

As any other commercialization activity, the opportunity scouting can be intended
and performed as proactive, institutional, not dissimilar to the disclosure eliciting
in an academic setting; in the simplest case, the technologies available are known,
and the question is on the modalities through which exploit it. In the most complex
case, AIRT officers must ask researchers for their current activities, then individuate
and suggest a commercialization path. The phenomenon can also be emergent,
provided by a self-selecting environment. The most significative example is the
provision of business plan competitions: the spin-off process will begin with the
emergent, individual willingness to start a new venture, while the evaluation and
selection activity will be provided by the contest itself.

Support activities, instead, range from the aid in business modeling to business
development activities. Examples include specific training activities, suggestions,
and validation of the business model and business plan, the introduction of the en-
trepreneurs in the network of the parent organization, aid in developing personal
contacts, support in human resources practices. Other forms of support are finan-
cial, in grants or equity, favorable licenses, access to machinery and workspaces.
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FBK offers its support also to already founded spin-offs, especially networking ac-
tivities. If the process involved the acquisition of an equity share, in the first two
years the parent organization can directly influence the choices of the spin-off.

7.2.2 Internal perspective

The inner processes behind these channels have been initially structured by the
statue and other policies, but the actual design has also bene refined by the expe-
rience of the involved human resources, who helped in further shaping the pro-
cesses’ flows in an emergent fashion. Eventually, it appear as unique and unified,
where different offices and employees will be activated on the basis of the ongoing
needs.

From a comprehensive perspective, the most of the technology transfer activities
are performed by the Innovation and Territorial Relationship Area (AIRT). Apart
from the advisory role for the various economic aspects of the research, AIRT holds
five main processes: patenting and licensing, support for spin-offs, grants, and
contracts, relationships management.

Patenting process

The sole Research Centers responsible for the origination of patentable technolo-
gies are the Center for Materials and Microsystems (CMM) and the Center for In-
formation and Communication Technologies (ICT). The process of patenting, in its
beginning, differ among the Center of origin, due to the presence of a specific or-
ganizational position in staff to the CMM Director, which act as facilitator through
informal preparatory activities

Within the CMM, the process usually begins with researchers delivering a patentable
technology, or a commercial idea, to the facilitator employee, through informal
meetings or presentations. Specifically, researchers may directly suggest the patent
channel; however, the decision is usually postponed to the examination and as-
sessment of the potential commercial value of the technology, while comparing
concurrent exploitation alternatives. The researcher is expected to expose key facts
of the new technology, how it differs from the previous state-of-the-art, and how to
extract economic and social value from it.

After a first evaluation from the facilitator employee, especially for the anteriority
research, a basic template will be written to clarify the most common and impor-
tant contractual aspects. It contains information and clauses about the proprietary
structure, financial incentives for the inventor, the legal process, and alike. Lately,
the patent attorney will be contacted to better assess the feasibility and potential
value of the endeavor.

Otherwise, if the invention originates within the ICT, researchers should directly
contact AIRT, to ask for an initial evaluation of the project, replacing the support of
the CMM facilitator. In both cases, after different initial phases, the process flows
will converge in a more formal procedure that begins with the so-called “invention
notice”.
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It consists in a notice, similar in spirit to a dossier, which notifies AIRT and the Cen-
ter Director of the reaching of a potentially patentable research product; it should
include information about the discovery, its applicability to industry, identified
market segment, novelty, and alike. The invention notice will be therefore eval-
uated, to be eventually accepted or refused. A necessary condition for a positive
evaluation is the recognition of a clear potential customer or customer segment,
already identified.

If the notice is positively evaluated, the patent attorney will be involved to support
researchers in developing it into an inventor declaration, which will be deposited
initially as an Italian patent. After twelve months, the application will be converted
in a PCT or EU patent, in order to gain additional time to invest in commercializa-
tion activities before the nationalization process and its relative costs.

Valorization activities will begin immediately after the first deposit. Since the char-
acteristic early stage of the patenting technology, AIRT and the CMM facilitator
will start seeking for a potential investor, specifically interested in further develop-
ing the technology (1), apart from the usual organizations interested in licensing (2)
or acquire (3) the pending patent. In the nearest future, a specific partner will be
engaged in this phase: a firm specialized in patent valorization, who will perform
activities like market analysis, partner scouting and customer seeking.

While the described process matches a typical academic case, it represents only a
fraction of the potential patents: the largest part of patent proposals seems to arise
from EU-granted projects and direct assignments. In the former case, EU funds
(especially H2020 funds) are reported to be assigned preferentially to consortia of
organizations which include at lease one firm; according to the interviewee, the
industrial partners usually participates EU projects because interested in any child
patent that can be originated. Therefore, apart from the possible direct request
of patenting of participant firms, even their sole presence will influence FBK and
other research organizations to patent the results, simplifying the decision process
and the seek for a licensee.

For the latter case, instead, the direct research contract can anticipate the need for
the patenting of research results: FBK already establishes and agrees, at the signing,
to patent the research output. However, the property of the patent may be shared
or entirely of the firm, therefore influencing the licensing process.

In both these last cases, the patenting process eventually differs for the absence of
the invention disclosure and the initial evaluation of feasibility and profitability,
resulting in a simplified seek for a licensee.

Relationships development and management

One of the most important tasks for AIRT is to manage the relationships with firms:
the source for contract and cooperative research, the primary technology transfer
channel for FBK. The inner activities behind the task can be decomposed in three
different processes, due to the involvement of various employees with different
objectives, which eventually constitute several points of contact between the orga-
nization and the market.
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In a chronological perspective, the first is the business developer employed by
AIRT. Along with marketing activities, the resource actively elicits information
from researchers on their research projects, to later seek for a match between these
and potential markets and customers. Differently from other employees involved
in this process, his approach usually points at new, unexplored markets, in a dis-
ruptive rather than incremental perspective.

More specifically, once gained information about a project, the employee will model
any business opportunity that may originate from internal research, seeking any
market niche or segment in which the technology may be deployed. After the iden-
tification of the best competitors in these markets, the employee will contact them
and try to gain an initial interest, in order to establish a relationship. After this
first contact, the potential customer will be redirected to other specialized AIRT’s
employees.

The main process of relationship development, in fact, is held by a different re-
source, whose sets of activities includes: the identification and contact of potential
customers, focusing on regional promotion based on FBK competencies; the recep-
tion of interested firms; the maintenance of relationships.

The identification and contact of potential customers and partners begin with the
seek for technological issues in entire industrial sectors related to FBK internal re-
search areas. A necessary condition, which will be discussed later, is the knowl-
edge of internal strengths and the applicability fields of any internal research ac-
tivity. Technological issues mainly refer to a limitation in current processes, being
qualitative, quantitative or in terms of efficiency, which can be overcome by a tech-
nological leap. Once spotted a similar issue, if an FBK’s technology can achieve, or
help to achieve this leap, will be compiled a list of potential customers or partners,
along with a brief documental analysis for every actor.

Then, a first contact will be made. Even in initial stages, the approach is relational,
direct and informal: usually, a meeting which involves a presentation on the entire
organization and its projects. The main objective of this stage is the understand-
ing of the firm, its activities and industrial context, to better adapt the technolog-
ical offer to its peculiarities: the perspective shift from a resource-based view to a
market-based approach.

In this phase, the tendency is to rely on personal, local and previous networks of
collaboration, rather than different contexts and industries, which can be seen as
an effect of the local development mission of the organization. In example, the first
contact will be made through a common acquaintance, if available. However, this
approach may have an adverse impact, such as a self-limitation in the market scope
and auto-financing opportunities.

Direct firms’ requests, instead, can be made directly to the office, to a researcher,
or to external partner organizations, i.e. Hub Innovazione Trentino and Trentino
Sviluppo; in any case, the request will be forwarded to the office, for its analysis
and development. The necessary condition for the acceptance is the innovativeness
of the project and the final objective of an advanced demonstration of the newly de-
veloped technologies. Otherwise, the interviewee suggests that extended projects
could compromise the FBK’s role of research institute, shifting from a knowledge
generator to a “supervisor”, distracting resources from core activities of research.
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In this scenario, the relationship evolves as follow:

1. A preparatory phase dedicated to the assessment of the counterpart;

2. The exchange of specific technical information about the potential project,
under a non-disclosure agreement;

3. Contract drafting and negotiation;

4. Additional bureaucratic procedures;5

5. Sign of the final contract and its technical annexes;

6. The actual research phase, based on stages defined by contract;

7. Continuous follow-up;

8. Final demonstration;

A secondary share of this process is held directly by the CMM Director’s staff.
In this case, external requests usually involve the development and production of
specific hardware, which constitutes the core competency of the CMM and its re-
searchers. Secondly, the seek for customers is performed as a secondary and resid-
ual activity, mainly through the participation in various exhibitions and fairs.

Spin-off process

In respect to the patenting and licensing process, the spin-off process is less struc-
tured and standardized. Even if a specific policy does exist, and it anticipate dif-
ferently, the process usually begins in an informal fashion. In fact, the standard
exploitation channels for FBK are the research contracts and licenses: the opportu-
nity to found a new venture is more of an exception, with the chance being usually
considered during informal meetings and alike.

The initial proposal may come directly from researchers, or driven by AIRT; which
explicitly suggest the opportunity to the scientist. It may take the form of a com-
munication of intent or more informal, in a simple inter-office meeting; after a first
analysis and discussion between researchers and the TTO, the proposal will be ar-
ticulated in a business plan, which will be officially submitted to the Entrepreneur-
ship Evaluation Committee.

The committee consists of 6 members, aiming at gaining a complete evaluation by
including perspectives from different professional backgrounds and areas of exper-
tise. Half of the committee is composed of FBK members, representing the mission
and scientific knowledge of FBK; the other three members are representatives of in-
stitutional partners, involved in different industries: startups and spin-offs, venture
capitalists, patent attorneys. Together, they should be able to provide a complete
assessment, including the mere market value and the strategic value the proposal
may yield to FBK and the local context.

5The most significant example is for local firms: the “Legge 6”, a law promulged by the Au-
tonomous Province of Trento, act as a financial aid for research collaborations; if the contract is el-
igible, the process will include an additional precontractual agreement and the submission of the
proposal.



Chapter 7. Case Study 109

After this preparatory phase, a more complete report will be redacted by the pro-
ponent, including a business plan and the draft of the new venture’s statue. Even-
tually, the report will be presented to the Board of Directors for a more formal and
complete assessment. The main objective of the entire process is clearly to exten-
sively assess the robustness of the proposal and to ensure its alignment with the
FBK mission. If the project receives a positive evaluation, an investment can be
made, both in equity, grant or loan.

A final note on this process must be made: the process is currently being redesigned
at its root. No startup has been spun off in the last years, to describe the recent
form of the process flow, and no final design of the process has been implemented
yet. This analysis is based on previous projects and different spin-off opportunities
arisen in past years.

Grant support

The Research Funding Office can provide a separate support for EU grants, espe-
cially in the form of H2020 calls, and local, less known and participated calls.

In the first case, the support for H2020 projects is mostly limited to the administra-
tive and bureaucratic assistance for the application. This restriction is due to the
scientific specificity embedded in each project: the researcher himself, over years
of experience and activity in a specific field and its relative network, has a deeper
knowledge regarding available calls, their financial entity, and feasibility, as well
as other external individuals or firms to involve. The single office can not outper-
form the researcher in such activities. The focus of its activity, in fact, is sharper: to
relieve researchers from any bureaucratic, organizational and legal affair, while ex-
ploiting their personal networks and scientific capabilities, enabling them to focus
on the scientific aspects of the application.

The office performs activities such as budgeting, documental management, control
and package of the proposal, submitting the application. If many actors are in-
volved, the employees will coordinate them, at least on the overall administrative
affairs instead of scientific matters. Later, if the application is granted, the office will
manage the successive negotiation phase, especially the contractual phase for any
Consortium agreement and the introduction of amendments. Lastly, no scouting
activity will be performed.

In the second case, for local, smaller and less known calls, the office will provide
a more extensive support. As a preparatory activity, the scouting for potentially
interesting calls will be made through institutional communications, alerts, and
channel such as official EU publications. After an initial evaluation on the eligibility
of FBK researchers, these last will be contacted for any call related to their research
area.

More specifically, the documentation will be sent to any scientist possibly inter-
ested: the assumption here, as for many other activities in the Area, is to know
the actual interests of every researcher. In this particular case, the main tool is the
experience of the employee involved, gathered through direct interviews and the
development of personal contacts in almost any research unit. An example of the
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importance of these relationships is the continuous and spontaneous follow-up that
researchers send to the office: in this scenario, no eliciting is needed.

Later, the willing researcher will be supported in every aspect of the proposal pro-
cedure. As usual, the office may also be activated by a direct request from scientists.

An interesting insight gained from interviewees is about the characteristics of re-
searchers this support activity is aimed to, both on the organizational and indi-
vidual level. Specifically, smaller units tend to be less competitive, negatively in-
fluencing their probability to successfully apply for major grants, i.e. H2020 calls.
At the individual level instead, apart from the individual ability and talent, great
emphasis has been placed on the personal network of the researcher.

Contractual support

The legal support office performs activities of contract drafting and negotiation; it
can be activated by the individual researcher, for single collaboration with firms
and grants, and by other FBK positions, i.e. Center Directors and the Secretary
General, for institutional agreements with a variety of actors. Types of contracts
include:

• Collaboration Agreements;

• R&D Agreements;

• Patent, know-how and software licenses;

• Services, for the prototypation and production of hardware;

• Feasibility Studies;

• Program Agreement, frameworks for the development of relationships with
public institutions;

• Grant agreements for European projects.

• Non-Disclosure Agreements;

The contractual support typically begins with a formal internal request. The initial
phase requires the employees to discuss with the researchers the basis and the evo-
lutionary pattern of the contractual relationships. Later, a basic contractual model
will be customized to the specific circumstance, which will be sent to the counter-
part to begin the negotiation of inner clauses.

This process can easily require several weeks and requires a continuous strategic
evaluation of the economic, financial and strategic means of every change. Eventu-
ally, the process ends with the reaching of a satisfactory combination of FBK’s and
the counterpart’s interests, as the compromise the contract represent. This process
is performed alongside with researchers, to ensure the desirability of the technical
contents of the contract.

Among others, a standard contractual model includes three significant elements:
intellectual property, publication, and the clauses of licence-back and best-effort.



Chapter 7. Case Study 111

The intellectual property describes the property structure of knowledge and tech-
nologies involved in the process. It differentiates between: the background, known
at the beginning of the process: the sideground, generated during the project, but
not directly linked to the research objective; and the foreground, the actual results.
The first two are usually property of the partner which developed it, while the third
can be conjoint or individually assigned to one organization.

The publication is another important element for any research contract. The typical
clause states that any potential publication will be sent to the counterpart for a
formal control prior to the public release; the organization may deny it, presenting
a report that clearly defines the motivation. In any case, publications must not
jeopardize patenting activities, i.e. by postponing every external communication to
the patent application, as well as no confidential information disclosed.

Two minor but relevant are the licence-back and the best-effort clauses. Firstly, FBK
usually requires a clause of license-back for the non-exclusive, unlimited use of the
foreground generated, in the case in which the property is entirely assigned to the
counterpart. The best-effort clause instead protects the Foundation from the poten-
tial absence or incompleteness of research results, due to the intrinsic uncertainty
and risks of these activities.

In any case, researchers have the control over, and responsibility for the resulting
contract: they lead the negotiation process and decide which form will be the ac-
cepted for final; the office act only as a support, providing skills and competencies
and having little control over the economic and scientific content of the contract.

Additional insights

Interviewees involved in this process highlight several interesting topics.

Firstly, the need for a correct identification of internal competencies and research
areas. In similar, highly-structured organizations with clear boundaries between
research teams, inter-unit and inter-area communications become harder: the TTO
may encounter difficulties in gathering this knowledge, especially considering the
esteem and trust needed for a continuous and spontaneous communication. In
such scenario, it might be fundamental to have a relevant experience in research,
in order to gain a reputation before researchers, to be seen as a peer, therefore im-
proving the communication performance. Formal and institutional moments of
exchange may be useful but also potentially insufficient.

Moreover, disclosure eliciting is harder in the case of a research unit led by a re-
searcher whose vision for its group is a “strongly independent, autonomous isle”.
These units usually have a low auto-financing ratio, due to few cooperation con-
tracts and little cooperation with the TTO and external firms. On the other hand,
more proactive and propositional units show a positive attitude in collaborating
with other entities, leading to a higher auto-financing ratio. This difference can be
due both to the leadership, in a top-down approach, but also the individual behav-
ior, as in a bottom-up approach.

Secondly, interviews highlighted the importance of the perceived credibility, both
for FBK as institution, its representatives, the researchers, and the patent attorney
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(if the contract anticipates the patent application). Specifically, the interviewees
consider helpful to appears, as FBK, more application oriented, lean and flexible
than a fully public institution; the representative credibility instead seems to be
directly linked to the experience in industrial contexts and previous relationships
with other firms.

Another topic is the researchers’ perspective in the technology transfer activities.
According to the interviewees, one of the main reasons for them to participate in
these activities is actually the financial incentive, both as potential royalties and
generic rewards. However, these incentives may be for the individual benefit, but
also resources for consecutive research projects.

Elsewhere, interviews have highlighted the need for researchers to participate in
every phase of the relationship development, in an active and propositive fashion.
Specifically, the initial stages can be used to build a direct channel of communica-
tion between the researcher and the firm’s technical office, improving the flexibility
and efficiency of exchanges in the prototypation phase.

Regarding the contract objectives, instead, has been highlighted the strong prefer-
ence of firms for incremental R&D instead of a more disruptive innovation, which
influences the innovativeness of projects. In fact, interviewees reported that at the
initial request, during the very same meeting, the researcher is usually capable of
immediately assess the feasibility of the project, indicating that the scientific com-
plexity of the proposal might be less challenging than expected.

Lastly, a perspective on the origin and localization of FBK relationships. Accord-
ing to the interviewees, about 70% of the external relationships arise from the per-
sonal network of employees, reflecting the importance of the involved social cap-
ital. Moreover, direct external requests seem to origin prevalently from firms in
the Trento local context. Apart from the local development mission of FBK, the
phenomenon can be directly linked to the Autonomous Province of Trento and its
legislation, especially for financial incentives, i.e. the previously cited “Legge 6”.

7.3 Evaluation

As previously stated, the performance of an organization can be evaluated for its
effectiveness or its efficiency. Especially in the case of research institution, which
processes are not as clear, known, and standardizable as the ones of a production
firm, these evaluations require different perspectives and approaches. In the first
section, an attempt will be made to assess the efficacy of the research activities; later,
will be discussed two different methodologies to evaluate the process efficiency.

7.3.1 Effectiveness

Partially following the example from Giuliani and Bell (2005) and Cantner and Graf
(2006), this section will provide an attempt to evaluate the effectiveness of the FBK
performance through the usage of Social Network Analysis instruments.
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The Social Network Analysis (SNA) aims to study an ensemble of actors, or nodes,
characterized by simultaneously operating in a certain context, economy, supply
chain, or simply the same system. These actors may be or not connected each
other with a relationship, a tie, that can be evaluated for its presence (in a boolean
fashion) or its strength, whenever this information is available. The social net-
work analysis uses this nodes-edges representation, called graph, as the object for
a quantitative, statistical analysis; the analysis can aim to describe it, as in descrip-
tive statistic, or to provide some information about its dynamics and evolutionary
patterns, similarly to a predictive approach.

In the specific case of a research organization as FBK, the social network analysis
is particularly fitted to evaluate the effectiveness of its performance. Assuming
that the most fundamental of its two main missions is the scientific excellence, and
assuming that the organization operates in an open science approach, it derives that
the performance can be evaluated through the comparative analysis of its relative
status in the scientific community.

This approach will require a suitable data source, which can be easily found among
the publications of the European Commission, namely the data relative to the EU
Framework for Research and Technological Development, a phenomenon that is
similarly based on the same open science principles. Briefly, it is a funding pro-
gram aimed to support and foster the extent and quality of the research activities
of the European Research Area, by the provision of grants for research-based and
innovative projects through open and competitive calls for proposal. The FP7 cover
the 2007-2013 period, while the H2020 span between the 2014 and the 2020.

The general tendency for the selection process of these calls is to favor projects
presented by ensembles of research organizations and private firms, usually orga-
nized as consortia. The “aggregativeness” of these applications suggests that the
participation in these consortia is directly linked to the scientific reputation. It will
influence the willingness of other entities to contact, relate and cooperate with it for
the purpose of these research grants: the higher the reputation of an organization,
the more and more valuable the projects an institution is involved in.

Assuming that the co-participation to a common project is a favorable condition for
the establishment of a continuous and proficient relation between organizations, it
can be used as a proxy for the presence of a relationship, leading to a method for
building a social network. The graph will be composed of the individual institu-
tions, tied by the co-participation to a common project. In this analysis, the graph
will reflect the FP7 network, because of its closeness and the larger dataset with
respect to the H2020. The dataset will also be purged of useless data, especially
grants entitled to a single organization.

Following this procedure, the network has been generated on the basis of 12.126
projects, about half of the FP7 grants, resulting in 851.655 relationships among
29.717 organizations.

Once represented the European research network, the graph can be used to eval-
uate the relative position and importance of FBK. The literature regarding SNA
tools for the descriptive analysis refer to a broad landscape of standard metrics,
all differently useful in evaluating the individual position. Among them, the most
important are the centrality measures; the most common and simple are the degree
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centrality, closeness centrality, and the betweenness centrality, which will be used
in this case.

The degree centrality is by far the widest used and simplest measure. It repre-
sents the connectedness of a node as its total amount of relationships; in fact, it is
calculated as the number of ties that connect the node to the graph. Specifically,
FBK scored 909 ties, filling the 257th position in the entire FP7. In other words,
FBK is among the top 1st percentile of actors by degree centrality. It can be con-
sidered a remarkable result, given the presence and competition of significantly
larger institutions, among which top-tier universities and massive public research
organizations.

Closeness centrality instead represents the average distance of a node from every
other actor in the graph. Basically, this index assumes that the higher the centrality
of a node, the more directed will be its linkages, instead of being mediated by other
nodes. It is calculated as the reciprocal of the total distance, or length d of the
shortest path, between the actor v in analysis and every other node t in the graph;
it is usually normalized for the total number of nodes not in analysis.

CC(v) =
n− 1∑
t d(v, t)

The closeness centrality of FBK has been measured in 0.41493, ranking 1448th in
the top 5th percentile. The difference between the degree and the closeness cen-
trality indexes is attributable to the presence in the network of a sizeable number
of independent sub-graphs, isolated from the network, which members present
a relatively higher score in a smaller environment, thus affecting the evaluation.
Nevertheless, it can be considered a positive result.

Betweenness centrality instead evaluates the position of the node as an intermedi-
ary, a broker in the graph: the higher the number of shortest paths that cross the
node, the higher its index. Its determination require, for the node v in analysis, to
compute every shortest path j, k between every possible pair of nodes σ ; for each
of them, will be calculated the fraction of shortest paths σj,k(v) which pass through
the node in analysis; finally, the results will be aggregated.

CB(v) =
∑

v 6=j 6=k

σj,k(v)

σj,k

The betweenness centrality of FBK has been evaluated in 1644274, 168th in the
graph, in the 1st percentile. Again, a remarkable result, which places the organiza-
tion in a truly central position in the network, where it assume the role of bridging
different sub-graph, realities, or local contexts.

Eventually, this analysis suggests that FBK has gained a position of primary impor-
tance in the European network of research and innovation, a result that would be
hard to achieve without the performance of an “excellent” research, as prescribed
by the organizational mission. Thus, relatively to the period 2007-2013, during the
FP7 project which refer the data, it can be stated that the organization has in fact
performed in according to, and reached, its objectives.
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7.3.2 Efficiency

To evaluate the efficiency of an organization or its processes, the economic literature
usually refers to two different methodologies. The first contemplates the tracking
over time of the changes in its inputs and outputs, as in the available resources and
the resulting products. The second approach requires the comparison of the orga-
nization’s performance to other similar institutions, assessing its efficiency through
the comparison. Both these methodologies, however, present some issues.

Performance comparison over time

In the first case, the basic necessary condition for the applicability of this method
is the presence of an effective information system, especially for the analytical ac-
counting, which should keep track of the input resources and the products or ser-
vices in output. Secondly, to evaluate the very process, it is implicitly assumed the
absence of major, uncontrollable change between periods of evaluation; otherwise,
the analysis may not be able to distinguish between a difference in performance
and the change in context or institutional framework. In the specific case of FBK,
these issues do represent a clearly recognizable limitation.

In regard to the first issue, it does exist an informative system, but its effectiveness
is limited by a set of different elements. The main reason is the need for this evalua-
tion to track the current amount of resources involved in each process, at an institu-
tional level. However, in a technology transfer process, relevant resources include,
but are not limited to: the time and effort of researchers and supporting personnel,
among which TTO, legal office, administrative, and alike; materials, acquisition or
use of machinery; external services unavailable internally. More specifically, the
most relevant issue is the ability to keep track of the working time dedicated to
each project.

The most representative example regards TTO’s officers, especially when the entire
office is divided into different units specialized per thematic sets of activities, i.e.
marketing and communication, business development, legal counseling, etc. In this
case, projects compete for the time of TTO’s employees, being them involved in any
transfer that requires their specific competencies. Therefore, the impossibility of
estimating the cost in human resources for each single result. Moreover, extensive
differences among projects preclude the alternative evaluation through the mean
time devoted to each one: the average measure will not be a reliable proxy. In fact,
the issue at hand has been cited many times during the interviews of FBK TTO’s
officers: no employee, from any office, has been able to estimate the average time
spent on each project, with lapses that ranged between hours and days.

In the second case, relative to the time series approach, the issue is to distinguish
between the impact of external factors and the incremental, endogenous improve-
ment of the process. The first set of factors includes local policies, changes in mar-
kets, industries, technologies, industrial context, national and supranational poli-
cies. The latter refer instead to the process flows, skills and capabilities of human
resources, dedicated financial resources, different inputs, the overall institutional
setting, and policies.
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The temporal analysis should be based on an economic model sophisticated enough
to account for the impact of external factors, in order to not wrongfully ascribe pos-
itive or negative trends that can not be controlled by the organization. More specif-
ically, assuming that this kind of instutions has a manageable impact on its context,
the model should also distinguish between controllable factors, i.e. the impact on
the local workforce training and the market development due to collaborative, gov-
ernment level policies, from truly exogenous factors.

The problem that FBK faces in this specific case, instead, is an ever-changing envi-
ronment. The continuous refinement, but still a change, in the local government’s
policy, as well as in the organizational leadership by the Autonomous Province of
Trento as founder, blur the distinction between exogenous and endogenous factors.
Unitedly to the limited accountability - and process standardization - possibilities,
these issues make the evaluation the FBK efficiency over time clearly complex and
unreliable. Any further discussion is left to a more competent literature.

Performance comparison between competitors

In the absence of the necessary deep knowledge of the organizational cost struc-
ture, the economic literature usually points at the comparison between competi-
tors’ performance as an effective, alternative method for evaluating the individual
performance. The rationale is that while the process itself may be too complex or
unstable, similar organizations that perform the same activity should encounter the
same issues, opening the possibility for a comparison and the potential discovering
of best practices.

Again, this methodology relies on an obvious, necessary condition: the availability
of a similar organization. While the degree of similarity is somehow questionable,
some condition should be respected nevertheless. In a general perspective, the
institutions should share the context, or at least its major traits; examples are: the
degree of technology advancement, R&D intensity and expenditures, the academic
environment, local policies, level and competencies of the workforce, neighbour
firms and, to some extent, the organization’s level of specialization and economic
performance, as well as the knowledge and research fields.

At a more operative level, other traits that the organizations should share are: the
scale of operations, as in the size of economies of scale at play; the institutional
mission; the main type of activity; the income structure. Otherwise, the analysis
may highlight the various institutional and economic differences among context or
unmanageable organizational factors, rather than discovery the difference in per-
formance that arises from structure, personnel, resources, activity and alike.

This comparative evaluation, however, presents some issues arising the peculiar-
ities of the Italian context in general and the Trentino context more specifically.
For the first issue, examples are: the smaller average size of firms, which impact
their innovation capabilities and processes; the performance of Italian universities
in technology transfer activities, on average lower than the EU mean (Balderi et al.,
2007); the limited number of private research organizations to use for a comparison;
the related tendency of research organizations to be public, entirely founded and
financed by the local or national government. Moreover, the Trentino context itself
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represent quite an exception to the Italian landscape, for legislative and historical
conditions.

Thus, the issue in identifying a suitable organization for the comparison. In the
local context of FBK, R&D is performed by the local university, which is not di-
rectly comparable due to its public mission and structure; and the Edmund Mach
Foundation (FEM), which is, in fact, is the “sister” foundation of FBK. Other tech-
nology transfer entities, i.e. the Trentino School of Management and the Trentino
Innovation Hub, do not perform internal research activities.

Similarly to FBK, FEM is a publicly-funded research foundation. It performs teach-
ing and training activities, through its internal high school and cooperative doc-
toral programs. Secondarily, FEM conducts R&D in technological fields, especially
biotechnologies and genomics. At the same time, the foundation performs pro-
duction activities, through the connected winery, and provides specialized services
to the local agricultural industry. Lastly, it formally operates technology transfer
activities and its organizational structures include a TTO.

However, the differences between these organizations outweigh their similarities.
Firstly, the size: FEM employ twice the personnel, of which researchers represent
only a secondary component: about 150 scientists. Similarly, the total income is also
doubled, while activities focus on the provision of teaching and training activities,
and services to the local agricultural industry. Moreover, its organizational struc-
ture is significantly heavier and less flexible than FBK: at its foundation, the Au-
tonomous Province of Trento gathered different public institutions, merging them
together while maintaining internal separate administrative units for each of them;
the result can be seen in the high number of administration personnel, which ac-
count for almost half of the employees.

Lastly, and more importantly, the approach through which FEM conceive, design,
and perform technology transfer activities is significantly different. FEM conduct
basic research on topics that are less applicable to the local industry, thus the nec-
essary change in the object of transfer activities. The applied research instead is
limited in its extent, as well as its relative impact on the TTO input resources. Last
is the provision of specific services, which is actually the focus of the FEM’s TTO.
This mix, in fact, inverts the FBK primary attitude toward basic and applied re-
search.

The wide differences between FEM and FBK indicate that the former is not a suit-
able alternative for a comparative analysis of performances; yet, comparable or-
ganizations could be fund in different contexts. The seek should start from the
comparison of local innovation system and government policies; whenever a simi-
lar context is individuated, the researcher could investigate the internal actor to this
environment seeking a similar organization. However, considering the focus and
the objectives of this thesis, this procedure, as well as other further developments
are left to a more competent literature.
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7.4 Policies

FBK addresses its commercial activities through five main policies. While their re-
sults have already been described by analyzing the various internal processes, this
section will describe the letter of the individual policies. Firstly will be described
the major, central policy, which describes the organizational attitude toward com-
mercial activities; later, will be described other four minor policies related.

Policy for the valorization of FBK research

This is the most generic policy, which describes the attitude and orientation of the
research organization. It delineates the general system for the commercial exploita-
tion, spin-offs, and patents while leaving the description of the inner processes and
bureaucratic affairs to successive, specific policies. The same policy instituted the
internal TTO and declares its functions and objectives.

• The Innovation and Territorial Relations Area is a TTO invested with two
main tasks: to promote the sensibilization of internal human resources for
the direct commercial exploitation, especially spin-offs; and to manage the
intellectual property, spin-offs and other activities, including negotiation and
contractual activities.

• The policy for the creation of spin-offs and subsidiaries. This policy grants
FBK the ability to participate in the foundation of spin-offs, by investments in
equity, and to sustain the new venture through other means of economic and
financial support. FBK may also provide supporting activities as tutoring,
networking and alike. The main requirement for the potential spin-off is to
have as main objective the valorization of research and know-how internally
generated; in later stages, at least one member of the Board of Directors must
be nominated by FBK.

The initial proposal must contain a business plan, a draft of the statue, busi-
ness partners and the composition of institutional bodies. The project will
be firstly evaluated by the Entrepreneurship Evaluation Committee (CVI),
composed by members with significant experience and knowledge; later, the
Board of Directors will deliberate on the endorsement and financial aid to the
project. Equity shares will be released after five years; other financial invest-
ment instead will be withdrawn after two years.

• Exploitation through patenting. This short policy describes the decision to
outsource a significant share of the activities surrounding patents to exter-
nal entities (i.e. patent attorneys and patent valorization firms). The policy,
however, requires the first application to the Italian Patent Office, as the first
step in the patenting process; at the same time, researchers and AIRT will
start seeking for potential licensees. In the consecutive twelve months, patent
fees and legal costs will be sustained by the TTO, but if the patent has gained
no interest in this lapse, it will be abandoned, sold back to the inventor, or
maintained directly by the research unit.
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• Commercial exploitation of research results. This last short policy states the
limit of commercial activities, which do not comprehend research projects
funded through research grants or direct research contracts from private firms.
Therefore, the origination of commercial activities is left to the internal, inde-
pendent research, and collateral discoveries in the excluded activities. If a
financial income is gained, the amount will be shared with the researcher and
its research unit.

Child policies

• Policy for the management of the intellectual property.6 The policy de-
scribes the willingness to protect and valorize the intellectual property, mainly
as an instrument for the local economic development. To achieve this objec-
tive, researchers are required to disclose the results of their research to the
TTO and other dedicated employees; it also anticipates the requirement for
researchers to transfer the entire intellectual property relative to the project.

To foster the individual willingness to participate in commercial activities, the
clause for the “fair compensation and protection” of the inventor states that
for economic results outside the usual contractual research, results will be ac-
knowledged and fairly compensated. The policy also describes the decisional
process: the Center Directors, Unit heads, AIRT and the CVI are in charge of
the evaluation of the project and the decision to pursue it, including the re-
quirement for a preliminary market analysis. AIRT can also act proactively,
by discovering the market needs and contacting the researchers.

• Procedure for patent exploitation. This policy describes the general process
flow for patenting and licensing FBK research. The policy firstly describes a
preliminary phase, in which AIRT will provide training activities surround-
ing the major topics related to patents, and explicitly mentions institutional
moments for the internal scouting of commercializable research, through pe-
riodical meetings between research representatives and TTO’s officers.

On the procedure itself, the policy divides the process into three stages. The
process begins with the proposal, through a formal communication that in-
cludes: the description of the technology, its competitive advantages, an esti-
mation of the potential market value and impact. Successively, the CVI will
assess the proposal. Lastly, an external organization will be appointed for
the legal procedure. Again, contemporary to the first, national application,
the valorization activity should start. On the licensing process, is explicitly
described the preference for non-exclusive licenses, then the exclusive ones,
then the sell of the entire patent.

• Procedure for the creation of startup - spin-offs. The policy describes the
internal procedure for the creation of spin-offs; this activity is, in fact, more
of an institutional objective, with its roots in the original statue and mission
which describe the willingness to further and support new entrepreneurship

6 FBK Policy for the management of Intellectual Property [accessed: Jenuary 31, 2017]

https://airt.fbk.eu/sites/airt.fbk.eu/files/policy_gestione_proprieta_intellettuale_fbk.pdf
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projects based on internal research. Similarly to patenting and licensing, the
policy anticipate a preliminary phase and the actual process.

The preparatory phase includes the evergreen training activities, the internal
scouting for ideas and projects suited for this channel, the external scouting,
i.e. matchmaking tools and events, and the organizational support in the core
concept, as in design, of the project. The procedure itself is structured in
seven different stages: the formal communication of intention (1) and the
first, generic evaluation by the CVI (2) on its potential. Later, the preliminary
stage (3) includes the structuring of the business plan, the statute, and other
documents; then, the formal evaluation stage, firstly by a delegate (4) then
by the Board of Directors itself (5). Eventually, the NewCo is activated (6)
and the formal contractual arrangement between the spin-off and FBK can be
made (7).

• Procedure for the monitoring of subsidiaries. The statute of FBK, along with
granting the ability to spin off new ventures and participate other economic
realities, requires the continuous monitoring of these relations. Specifically,
external organizations are required to periodically report their financial and
economic situation and position to the parent organization. The policy de-
scribes two different types of reports: a qualitative one, bimestrial, which
should include an analysis of the ongoing performance, and its comparison
with the forecasted values presented with the business plan; and a quanti-
tative, semestral communication that should include patrimonial, economic
and financial information.

7.5 Recap

After the presentation of the case study, including the motives behind the selection
of FBK as the basis for the analysis, the chapter begun with a brief report of the
historical development of the Foundation, discussing the major impact of the local
government on its mission and objectives. Then, has been described the structure
of the entire organization and the technology transfer office.

The next section outlined the services offered to the various typologies of cus-
tomers, and the different processes behind them, as well as the services for internal
customers. Specifically, the patenting and spin-off processes, the contractual and
relationship management, and the grant support for employed researchers. Worth
noting are the additional insight offered by the various interviews conducted.

The third section evaluated the performance effectiveness through the social net-
work analysis methodology applied to the European system of innovation, later
describing the issues and obstacles in assessing the efficiency of the process. Lastly,
the fourth section described the major internal policies.

The next Chapter 8 will discuss the case study and provide the conclusions.
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Chapter 8

Discussion and Conclusion

After the literature review, Chapter 6 presented the most significant differences be-
tween the Univerity-Industry and the Business-to-Business approaches to the tech-
nology transfer. The previous Chapter 7, instead, reported the significant case of a
private research organization. Bearing in mind the theoretical differences and the
real-world phenomenon, this chapter will initially discuss the case study, by high-
lighting three major positive and negative arguments. Lastly, will be drawn the
final conclusions, extending the case discussion to an entirely private environment.

8.1 Case study discussion

The previous chapter exposed the case study of the Bruno Kessler Foundation,
highlighting the main organizational structure, the Technology Transfer Office, re-
search products, and the transfer processes. This section will provide a qualitative
evaluation of the FBK overall administration, management, and performances, fo-
cussing on the areas in which the Foundation excels (the pros), and the weakness
of their business model (the cons).

8.1.1 Pros

By all means, the most evident and positive result of FBK is the research perfor-
mance. As seen in Chapter 6, the social network analysis of the European system
of innovation shown a significant and positive performance, easily framing the in-
stitution as one of the top 200 research organizations participating in FP7 projects,
even considering the competition from research centers of national and European
levels. According to Chapter 2 and following the Chapter 6, the source of the posi-
tive performance can be traced back to two main factors.

The first, and most obvious, is the quality of the human resources employed. The
performance level heavily relies on the competencies and skills of the researchers,
their personal networks, and reputation. Eventually, the organizational success can
be seen in the efficacy of the scouting and selection process, among which stands
out the ability to attract new researchers. This may constitute one of the most sig-
nificant and defendable competitive advantages of the organization.
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The second factor refers instead to the ability of the Foundation, in its entirety,
to constitute an organizational environment and culture that actively support re-
searchers in achieving their best performance. Therefore, the overall evaluation of
the structure, hierarchy, reward and promotion policies and alike is, in fact, pos-
itive. However, should be noted immediately that the organizational factors that
foster the research performance may influence negatively transfer and commercial
activities, as later discuss.

Another positive result that should be highlighted is the impact of the institution on
its local context, through various modalities. The first and most evident is the im-
pact of a highly skilled workforce, the creative class of Florida (2002). Effects range
between informal and involuntary knowledge spillovers, attractiveness for other
valuable human resources, higher payroll and their impact on the local economy.

THe second element of local impact is the number of spin-offs generated over time.
Specifically, FBK spun off 17 new ventures in the last decade, each of them exploit-
ing internal research.1 Again, the spin-off impact can be evaluated in a number
of mechanisms: the diffusion of technologies in the industry first and the market
later, the knowledge impact on the local context, the number of employees, finan-
cial flows brought to the Trentino economy, the ability to attract external companies
or furthering the economic performance of pre-existent local firms.

As for the research, also the spin-off performance should be considered positive,
since the Foundation outperforms many Italian public universities and research
centers. However, the quantitative economic assessment of their impact is not cur-
rently available, nor a comprehensive evaluation model has been developed, and
further studies should be performed on the topic.

A third area in which the Foundation excels is in balancing three levels of network-
ing activities: local, national and international. Firstly, an example can be extracted
directly from the data on the various contracts (including grant consortia) that FBK
signed with companies and research organizations.2 Among the first 44 partners,
selected by the monetary value of the relationships are:

• In the local context: OptoElettronica Italia, Informatica Trentina, Spaziodati,
PerVoice, AdvanSiD, Edmund Mach Foundation, Muse Science Museum, CaR-
iTRo Foundation, Create-Net, EIT ICT, Trentino Innovation Hub (former Tren-
toRISE), University of Trento, Marconi Institute and the local Health Board;

• In the Italian context: SunEdison, Engineering Ingegneria Informatica, En-
vironment Park, RF MicroTech, Thales Group, LFoundry, Telecom, Cariplo
Foundation, National Institute of Nuclear Physics, National Research Coun-
cil, University of Padova, Verona, Milano, Milano-Bicocca, Pisa, Rome "Tor
Vergata", Politecnico di Milano, di Torino;

• In the European context: ST Microelectronics, University of Leuven, RWTH
Aachen University, Delft University of Technology, German Research Center
for Artificial Intelligence, SAP, Fraunhofer Society for the Advancement of
Applied Research, European Space Agency, French Alternative Energies and

1The list can be found at techtransfer.fbk.eu/startup
2Examples can be found at techtransfer.fbk.eu/story

https://techtransfer.fbk.eu/startup/
https://techtransfer.fbk.eu/story/
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Atomic Energy Commission, CERN, French National Center for Scientific Re-
search, University of Catalunya, University of Valencia.

While this balance may be seen as trivial, it acquires relevance once considering
the main modality through which FBK aims to achieve its mission of local devel-
opment: by connecting the main local innovators to the national and European
research network. The nature of research activities greatly influence the business
model of research organization, especially for the key partners, and the scale of op-
erations; thus, the largest part of the relationships maintained by these institutions
may be expected to be on an international level.

FBK instead demonstrated to possess the necessary ambidexterity to handle the re-
search side of its activities at the national and international levels, while managing
the national and local relations with firms and other institutions. More interest-
ingly, this balance seems to have emerged autonomously from the daily operations,
without the intervention a specific and structured policy. Thus, the natural con-
clusion is that, given the original mission, the organizational climate and culture,
autonomously and without the influence of internal and external policy-makers,
precisely fit the objectives of the organization, and successfully shaping the daily
processes.

8.1.2 Cons

While the research performance can be evaluated as positive, the first issue that
arises from the study of the FBK’s business model is financial in nature, recog-
nizable as a threat in a SWOT analysis. This issue can be recognized in the latest
income statement, which reports a total income of 44.5M euro: 30M are provided
by the Autonomous Province of Trento (70%), the research grants account for 9.4M
(21%), while industry funds represent the 5%, with 2.3M.3

While the statement reports a positive balance, it also expresses a major concern:
the financial dependency on the funding from the local government. In neutral
perspective, the dependence arises from the historical luggage of the organization,
previously a public institution; the actual situation can also be considered an ad-
vancement from the initial starting point, as well as a natural condition for a non-
profit foundation. However, regardless its internal strengths, FBK truly depends
on a financial flow granted from an external entity: without the public funds, the
institution will face a considerable resize of its structure, both in term of activities
and workforce, including a fundamental change in its business model.

The nature and extent of the financial risks embedded in the external dependency
could be evaluated through the assessment of the local policies and government.
While this evaluation is left to the proper literature, a significant observation can
be made. In Chapter 2 has been described the government approach to the uni-
versities’ administration, mostly pointing toward a greater responsibilization for
their incomes, the self-financing and the economic valorization of public-financed
research. Since this shift, the same approach may be expected to take place in the
relationship between the Foundation and the Autonomous Province of Trento.

3The report can be found in the institutional website

https://trasparenza.fbk.eu/Bilanci/Bilancio-preventivo-e-consuntivo
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In fact, the change has already begun: the public funds exhibit a slight decrease
from 31.5M (2011) and 30.5M (2012-2013) to 29.5M (2014), and the perspective is
of further and generalized reduction. Therefore, the safest choice may be to foster
internally the research commercialization and the self-financing to anticipate the
decrease in external funds. In other words, to reshape autonomously the research
orientation toward a more commercial approach, according to the internal culture
and environment, rather than being forcibly driven by the lack of funds and strug-
gling in the path. Eventually, a suitable role for FBK in the most long-term perspec-
tive on the local innovation system, may be the one of a non-profit organization that
primarily perform research for the market, with a positive influence on its context
arising as a positive externality of its activities.

This last perspective exposes the next issue: the influence of the local government
on the mission and activities of the Foundation. Today, the two main objectives
are the scientific excellence and a positive impact on the local context, the result of
both its history combined with the newest local policy. This public mission may be
a perfect fit for a truly public institution, but it should be re-interpreted for the par-
ticular case of an organization that, regardless its legacy and the non-profit form,
has clear financial and economic requirements for its survival in the open market.

The original mission required FBK to perform both basic research and applied re-
search. The first, fundamental to the business model, dedicated to gain a reputa-
tion in the European research network; the last, as a secondary or residuary activ-
ity. This perspective has been further shaped from several interviews inside FBK,
which highlighted the perception of employees of the Foundation as a research
organization that works within a pure open science system - as in a truly public
institution.

While the predecessor ITC was, in fact, a public institution that can afford this
model, FBK is a private organization, that must bear with the economic require-
ments for its survival, needs that acquire a stronger relevance in the perspective of
reducing public funds. Therefore, may be advisable an organizational shift, addi-
tional and incremental in its evolution, toward a greater orientation to the market;
the main objective should be the increase of industry funds, while decreasing the
dependency on public funds, eventually fostering the probability of economic sur-
vival of the foundation.

The modalities through which implement this shift lead us to the last argument.
The question is on what, and how, needs to be modified in order to gain a better
commercial performance. In the previous section, has been highlighted how the
organization is capable of handling both the research and the industry side of its
external relationships; however, the ability does not ensure a greater performance,
nor the lack of space for improvements. Specifically, a positive outcome of this
ability is the need for a development and evolution that is incremental in nature,
rather than disruptive, possibly easier.

The first area for possible interventions arises from interviews among TTO officers,
who exposed various difficulties in the disclosure eliciting and, more generally, in
gathering information on the actual research interests and topics of internal scien-
tists. These activities actually rely on the pre-existent network of relationships that
officers have already developed in the organization, an alternative which exhibits a
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degree of inefficiency and unreliability. Three levels of solutions may be suggested:
the improvement of the organizational culture, the enforcement of internal policies
for disclosure eliciting, and the restructure of the TTO.

On the organizational culture, the main objective of any change should be to clarify,
communicate and foster, both internally and externally, the institutional attitude
and orientation toward commercial activities rather than the open science system.
Specifically, the nature of private foundation should be clearly communicated, in-
cluding the need and willingness to perform research for the market, while the ba-
sic research should be seen mainly as a competitive advantage, a tool for building
new knowledge to later transfer to customer firms. The positive impact on the local
context, indeed, will be the strong but still an externality rather than the primary
focus.

Intervention on policies may start from the mission itself, to give institutional rel-
evance to the message stated above. Additional and more specific policies may
involve the obligatoriness of disclosure, the structuring of a system to codify and
share information about current research projects, the establishment of more formal
moments of exchange between researchers, and between them and TTO officers.

Thirdly, policy interventions may consider a major change in the organization and
structure of the TTO, especially toward a decentralized model. This shift should
entail the establishment of bridging position in every research unit, which act as
a TTO representative: being this officer already embedded into the research unit,
the disclosure should be ensured, while main tasks should include the structuring
of commercial ideas, the management of the technical content of ongoing relation-
ships, and alike. The decentralized structure implies the ability to take advantage
of the central TTO’s specialization for legal activities, marketing operations, and
similar processes that entail scale economies.

In fact, the second issue highlighted by interviewees is the need for a more ex-
tensive and effective commercial structure, especially for marketing activities and
any process related to the seeking for customers and the relationship management.
Examples are market analyses, the contact of potential clients, commercial commu-
nications and advertisement, and alike.

The obvious solution is to hire specialized employees, but this solution is incom-
plete: the inclusion of new personnel will entail the need for reconfiguring the
organizational structure and the process flows, especially to support the efficacy of
the new activities and a suitable connection between them and the original orga-
nizational structure. The enlargement of the commercial structure may be coupled
with the shift toward a decentralized model, by operating on both levels, fostering
the effectiveness of the policy intervention.

8.2 Conclusions

The discussion of the case study leads to conclusions in three main areas: the orga-
nizational mission, culture, and structure. The original question was on whether,
and how, the technology transfer between private organizations differ from an
university-industry setting. From Chapter 2 to Chapter 5 has been reviewed the
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literature concerning the university-industry transfer, and in Chapter 6 an attempt
has been made to draw some differences between systems, which however con-
stitute only a preparatory work for the following conclusions. Finally, in Chapter
7 has been presented the case of a private research organization, publicly-funded
but still a private organization closer to the market than a public institution as the
university. At the beginning of this chapter, has been discussed the case study,
highlighting different positive and negative factors, laying the ground for some
conclusion on a larger scale, here presented.

8.2.1 Organizational mission

The first conclusion regards the centrality of the organizational mission and its per-
ception. Discussing the case study, the mission emerged as the factor that influ-
ences the most the approach to the technology transfer and its relative performance,
the largest differences between public and private research institutions. While it
may seem trivial, this idea can be further decomposed into more interesting ele-
ments.

The starting point is the consideration that the various kind of research organiza-
tions can be represented on a continuum, between a public university with a com-
plete adhesion to the open science approach, and a research organization that per-
forms exclusively commissioned research. In different ways, both extremes deliver
only a few technologies to the market: while this university focus only on non-
commercial research, an organization that performs applied research exclusively
on contract does not have the ability to build through basic research a sustainable
and competitive knowledge base. In other words, if a private research company
does not perform at least a minimum basic research, in the mid- and long-term it
will not have the knowledge necessary to perform the commissioned research.4

In the continuum between these two extremes, lie a discrete number of alternatives
in the modalities through which an organization can perform and deliver research
to the market. Two specific factors should distinguish them the most: the original
mission and the organizational structure. Therefore, the most influencing individ-
ual factor should be expected to be the mission, as in the overall objective that
guides direction and activities, while the structure represents the "supporting envi-
ronment" that will allow the organization to reach these aims.

The case study enforces this perspective. Similarly to a public university, FBK does
have a public mission: the development of the local economy to further the lo-
cal society. Similarly to a private research organization, the mission also concerns
the delivery of new technologies to the market. The original statue seems to put
more emphasis in the first group of objectives, therefore the organizational effort is
greater in accomplishing them. On the other hand, following a historical perspec-
tive, the balance of these activities has changed over time, toward a more market-
oriented mission.

4A solution may be the continuous hiring of researchers with new, cutting-edge knowledge; how-
ever, this practice will lead to a turnover that suggests to consider this organization as an inter-
mediary between the researcher and the market, rather than a research organization. While these
organizations should be studied, they are not the subject of this thesis.
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Bringing this set of objectives in continuum previously stated, the Foundation ex-
hibit a distance both from the “public mission” and a “private mission”, therefore
indicating the discrete number of shades between the two extremes. In a historical
perspective, can also be observed how the position of FBK in this line has changed
over time, following the need for different approaches for different times and level
of local development. The direct consequence is that among alternatives, the mis-
sion or group of objectives may seamlessly float to fit the market needs and the
local context and society, while balancing short-term applied with long-term basic
research for a sustainable advantage.

Mapping to the same space the picture that the economic literature made of public
universities, they seem less flexible in changing and adapting to the newest needs,
both in time and scope. The public mission of a university, mostly aimed at the
historical objectives of basic research and teaching, obstacles the implementation of
the third mission, the commercialization of research products, resulting in a limited
capability in adapting to the ever-changing economic context, especially in a timely
fashion.

Therefore, the factor that differentiates the most universities and private research
organizations is the organizational mission. Beyond the obvious differences in
their relative objectives, private research institutions exhibit a greater flexibility and
adaptability to the economic contest. Eventually, this difference influence also the
approach to and the performance in technology transfer. Faster and lighter private
organizations achieve the best in rapidly changing contexts, as in the role of ap-
plied researcher in the knowledge economy, while massive and slower institutions
like universities perform the best in research that requires more time, effort and a
more stable environment.

Different kind of organizations are best suited for different tasks. The suggestion
is that the contents of the mission, the historical condition that led to it, the abil-
ity to change and adapt it, should be a fundamental element in discriminating the
activities and the research that should be performed by a private or a public insti-
tution, thus the available technology to transfer and the commercial performance.
The outcome is the need to further investigate how the differences in content, im-
portance, and adaptability of missions influence the performance in technology
transfer among types of research activities.

8.2.2 Organizational culture

The case study highlighted how the ensemble of researchers and officers inside
FBK, as in an organic view of the organization, seamlessly and emergently adapted
to the change in the organizational mission. As previously stated, despite the pres-
ence of specific policies, i.e. for the patent and spin-off process, they are usually
completed by the emergence of organizational practices tacit in nature, surrounded
by a network of informal relationships and sustained by flows of knowledge, infor-
mation, suggestions, opinions.

In this perspective, the organizational culture of private research firms seems to
differ greatly from the academic culture and environment. Chapter 2 reported
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how universities might struggle in shaping and spreading an entrepreneurial cul-
ture toward a more positive attitude for commercial activities. Private research
organizations, instead, do not suffer from this issue: given a commercial-friendly
mission, the FBK’s case demonstrated how in private organization the culture au-
tonomously embrace, to some extent, commercial activities and technology trans-
fer.

Clearly, the cultural difference entails distinct management practices: whereas uni-
versities may need to undertake prolonged and widespread activities for changing
the academic culture, the private organization will need more subtle and narrow
actions. However, while the culture may be already commercial-friendly, firms are
still required to govern its development, in order to employ it as a positive driving
force. Universities, instead, may be more involved in initiatives suitable to start
the culture shift. Therefore, different backgrounds and cultures entail a change in
focus for initiatives and management practices, including objectives, mechanisms,
and tools.

The main implication of this perspective is the need for the top management of pri-
vate entities to (1) establish a clear and proper mission, compatible with the market
conditions and the local context, and (2) set up and lead activities for shaping and
orienting the evolution of the organizational culture. Specifically, the mission sets
the foundations, policies sketch out processes and mechanisms, while the fine tun-
ing, which eventually actively contributes in determining the final performance in
both effectiveness and efficiency, may be the organizational culture.

The consequence is a greater importance of the human resource management, espe-
cially in the selection process for new hires. Specifically, they must be selected not
only for their academic achievements, the crude knowledge, but also and foremost
for other basic competencies: the attitude toward the market, the ability to recom-
bine previous knowledge, the willingness to work with and for external firms, the
attitude to work with colleagues in different fields, and eventually to promote an
informal, continuous flow of information, opinions, ideas, projects. Later, these
competencies must be fostered, through training, exchange and alike, through the
provision of organizational tools suitable for promoting the further development
of the entrepreneurial culture.

By and large, the management of a private organizational culture may borrow
some practices from the fostering of an entrepreneurial culture in universities, once
adapted for a starting point that greatly differs. Similarly, a research organization
may adopt several instruments from the literature of innovation management in
private (production) firms, once reconfigured for the difference in activities and
processes. Further research is needed to precisely identify the tools that these dif-
ferent realities may share.

8.2.3 Organizational structure

After the differences in organizational missions and cultures, the next step is the
organizational structure, which is required to follow this new pattern. The “force”
brought in the process by the culture need to be reined and oriented toward the
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aims stated in the mission. The most suited tool is the structure: it must be compat-
ible with the culture and objectives, efficient and effective, able to drive and foster
the organizational momentum.

Needless to say, the first difference between the university and private organization
structures is the presence of a structure for teaching activities, as well as a different
size and hierarchy of the basic and long-term research structure. Instead, a research
firm will need a larger and structured department for applied research and the
various commercial support offices. In fact, in a private environment, an obvious
suggestion is to expand the commercial component of the structure over the single
TTO, including marketing and communication, market and business developer,
patent attorneys and lawyers.

Another significant change may be the TTO’s decentralization. This model requires
the presence of an officer in every research team or unit, in charge for: keeping up
with researchers’ projects; provide them consulting services; maintain the commu-
nication with the central TTO; seek for potential customers; manage the ongoing
relations for technical contents. At the same time, the central office should retain
only the tasks that entail scale economies or specific competencies and knowledge,
i.e. contractual and patent support, marketing and alike.

Significant differences also arise from the hierarchy and the leadership positions in
the research structure. The leadership should be stronger, advocating for commer-
cial activities, with a comprehensive perspective both on the internal competencies
and the external technology trend and market needs. Leaders should also foster
the usage of institutional moments of exchange and cross-contamination of ideas,
as well as endorse researchers in the development of their own projects of technol-
ogy transfer.

A specific topic is the evaluation of private researchers, which should be performed
through other means with respect to the university environment. Indicators may
include the number of active and successfully achieved projects, weighted for their
challenges and the relative difficulty, the number of projects proposed to the TTO,
and alike. The quality of the produced research should also be included, but it
should be considered secondary, in order to urge scientists to commercial activi-
ties. Private organizations should also be easier to take advantage of a 360-degree
evaluation, including team leaders, colleagues, customers, and especially the TTO.

8.3 Concluding remarks

The chapter began with the discussion of the case study. Firstly, have been re-
ported three positive arguments: the scientific performance in the European inno-
vation network, the economic impact on the local context and innovation system;
and the ability to balance scientific and commercial activities at the international,
national and local level. Later, have been discussed three major negative traits of
the Foundation: the high financial dependency on public funds; the relative higher
importance of basic research over commercial activities; the need for fostering the
entrepreneurial organizational culture.
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The second section proposed various conclusions along three areas. Firstly, the
institutional mission seems to have the greatest influence on the performance in
technology transfer activities; specifically, private firms appear to be more compet-
itive, due to their flexibility in adapting to the newest needs of the market and the
local context. Subsequently, the organizational culture seems to be the second most
influential factor in shaping the overall performance, and differentiating the pub-
lic and private environment; while private organizations may have a fundamental
advantage, the internal culture still needs to be managed and directed toward a
higher entrepreneurialism. Thirdly, the organizational structure, already one of the
largest difference between the institutions, follows as a fundamental enabling fac-
tor for a competitive performance; thus, the motivation for its proper configuration
and management, aimed to foster the entrepreneurial culture and direct the orga-
nizational efforts toward sought objectives.

With respect to the differences in approaches described in Chapter 6, the case study
reinforces the emerging need to balance basic and applied research activities in both
the environments, while it acquires a new significance among private organiza-
tions. It also seems to support the hypothesis of different requirements in the kind
of researchers that institutions need the most, but the particular case of FBK cannot
provide definitive indications due to the peculiar organizational mission and the
interference of the local government.

However, within the institutional factors, the case study provided insights on the
relative importance of the organizational mission, rather than the ensemble of ac-
tivities that the institution may perform. Moreover, the ability of the mission to
shape the internal culture and provide an entrepreneurial culture seems to be the
single most influencing factor on the transfer performance. The case study eventu-
ally exposed the need for a proper communication of the mission, in order to gain
the maximum impact on the performance.

Among the channels, the case study did not reveal significant or drastic changes
in the mechanisms and processes, apart from the obvious impact of the organiza-
tional structure. However, it exposed a fundamental difference in the preference
and choice of channels: while the economic literature on the technology transfer
mostly described licensing and spin-offs as channels, FBK demonstrated the rel-
ative importance of research contracts and cooperative research, which constitute
the primary mechanisms for the transfer of both knowledge and technologies.

Lastly, the evaluation has been proven to be as challenging as expected. While the
case study provided the opportunity to apply the social network analysis to the as-
sessment of the performance effectiveness and test its applicability, the results seem
to be partial and incapable of fulfilling the need for a comprehensive evaluation of
the entire impact of a research organization in its context.

At a glance, this work has provided several hypotheses on the differences that
may occur between the university-industry and the business-to-business technol-
ogy transfer; the hypotheses have been compared with a case study, which exposed
similar, but not identical insights. Eventually, a sizeable difference between ap-
proaches seems to exists, in both the individual organization and the relative usage
of the various transfer tools. At the same time, the conclusions suggest that a few
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topics, among which the very mechanisms and processes, do not exhibit a wide
difference as may be expected.

This work cannot be considered complete, nor the topic depleted. The objective
was to provide an initial insight on the question at hand, aimed to understand if
the issue was worth the effort. Indeed, given the rising knowledge economy, and
the existence of sizeable difference, further research is advised. Specifically, areas
for further development are: the measurement of the impact of the organizational
mission on the technology transfer, in driving its undertake and performance; the
most significant factors of the organizational culture in shaping the attitude and
performance of private research firms; the seek for a performant organizational
structure for R&D activities in research- and transfer-based firms; the build of an
evaluation model capable of capturing the overall effectiveness and the impact of
the individual organization on the local context.
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