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ABSTRACT / POVZETEK

In the rapidly evolving landscape of global
technological advancement, the process of
transferring technological insights from academic
settings to industrial and commercial areas — known
as Technology Transfer (TT) — is paramount. This
research examines the national and regional
mechanisms that Portugal employs in the TT domain,
with a specific focus on instruments targeting
academic Technology Transfer Offices (TTOs).
Particularly, the research assesses the implemented
policy instruments, emphasizing their respective
significance and operational dynamics for the benefit
of TTOs. This paper offers a comprehensive
understanding of Portugal's ambition and strategy for
translating academic knowledge into tangible
industrial benefits. The findings illuminate not only
Portugal's strategic trajectory in TT but also offer
critical insights for policymakers, academia, and
industry stakeholders, exploring and highlighting the
instrumental role of TTOs in bridging the gap
between innovation and commercialization.
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Historically, Higher Education Institutions (HEIs)
have continually evolved in response to changing
governmental visions and dominant socioeconomic
influences[1]. A notable shift post-1990 was the
intersection of education and research, highlighting
the importance of knowledge dissemination and
technological progress [1]-[3].

In today's landscape, HEIs are increasingly driven by
applied research, positioning them at the forefront of
technological  innovations  with  marketable
potential[4]. The modern role of HEIs integrates their
primary educational and research missions into a
holistic “third mission,” which envelopes technology
transfer, entrepreneurship, and industry partnerships
[5]-[9] At the heart of this value creation are
technological breakthroughs, which are secured
through Intellectual Property Rights (IPR),
positioning Technology Transfer Offices (TTOs) as
central figures[10], [11].

TTOs serve as pivotal conduits, connecting academia
to industry. They meticulously review academic
discoveries, guiding researchers toward identifying
and presenting market-ready innovations. In defining
their roles, responsibilities in patent decision-making,
commercial potential assessment, and active
marketing of inventions. Simultaneously, TTOs have
arole in bridging information voids between industry
and academia, particularly in valuing inventions [12],
[13].

TTO efficacy hinges on available resources[13]-[15].
These resources, as highlighted vary across
institutions and their effectiveness. Resources can be
grouped into financial, infrastructural, human, and
organizational capacities. Notably, seasoned TTOs
often excel over their newer peers due to the
extensive learning curve involved in mastering
technology transfer[16].
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To bolster this, HEIs have broadened their financial
funds, focusing on translational research and the
emergence of academic spin-offs [17]. Current
discourse places emphasis on two mechanisms:
Proof-of-Concept (PoC) programs[18], [19]and
University Seed Funds (USFs)[14], [20].

Portugal's trajectory in R&D investment has
historically been uneven, swayed by socio-political
dynamics and economic downturns[21]. These
fluctuations sometimes led to inconsistent support
for TTOs, causing variances in their efficacy. While
some Portuguese HEIs have blossomed into
innovation hubs with proficient TTOs, others,
especially those distant from urban centers, grapple
with forming industry ties and securing steady funds.
Contemporary barriers, such as challenges in
promoting interdisciplinary  research  amidst
bureaucratic limitations, funding, and capacity
building further exacerbate these historical
differences.

The crux of this paper is an examination of public
funding's role in the evolution and sustenance of
TTOs in Portugal, spotlighting government backing.
Specifically, we delve into public financial structures
that have engendered “gap funding” models[17],
focusing on Portuguese HEIs deeply reliant on state
support.

2 The Role of National and Regional Policy
Instruments in Portugal's TTO Landscape

21 Direct Financial Support: A Catalytic Support for the
Establishment of Portuguese TTOs
One of the pivotal strategies within the “third mission”
of HEIs in Portugal has been the establishment of
TTOs, which serve to sustain the interactions
between HEIs, the industry, and the wider society.
In 2001, the Intellectual Property Support Offices
(GAPI), spearheaded by the National Institute of
Industrial Property (INPI), was introduced. They
were co-funded by public schemes such as the
Operational Programme for the Economy and the
Incentive Program for the Modernisation of the
Economy. These GAPIs aimed to guide researchers
and academics regarding patentable knowledge.
By 2006, the Innovation Agency (ADI) launched the
Technology and Knowledge Transfer Offices
(OTICs), designed to streamline the transfer of
knowledge and technology to businesses. Over time,
the roles of GAPIs and OTICs began to intertwine,
leading to their eventual integration into the unified
TTOs (Table 1).
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More recently, between 2016 and 2022, public
funding (Regional Operational Programmes of
Portugal 2020) was provided for the establishment of
three additional TTOs in the Lisbon Region. These
include a center at the NOVA University of Lisbon
focusing on Social Innovation, aiming to be the first
national infrastructure promoting a university-
business-organization interface for innovative R&D
projects addressing diverse social issues. At the
University of Lisbon, the TTC@ULisboa acts as a
facilitator ~ for  technology  transfer = and
entreprencurship, offering a strategically located
space for young entrepreneurial students, researchers,
and businesses. Lastly, the ISCTE - University
Institute of Lisbon established a new TTO,
leveraging its existing R&D structure, advanced
training, and innovation, creating a hub for new ideas
focusing on society and the challenges of digital
transformation.

Table 1: Portuguese Higher Education Institutions with
Technology Transfer Offices

Higher Education Type
Institution Funded Operation
Instituto Superior Técnico GAPI
University of the Azores GAPI
University of the Algarve GAPI & OTIC
University of Coimbra GAPI & OTIC
University of Evora GAPI & OTIC
University of Beira Interior GAPI & OTIC
University of Tras-os-Montes and Alto ~ GAPI & OTIC
Douro

University of Porto GAPI & OTIC
University of Minho GAPI & OTIC
Polytechnic Institute of Setibal OTIC
Polytechnic Institute of Tomar OTIC
Polytechnic Institute of Porto OTIC
Polytechnic Institute of Leiria OTIC
Polytechnic Institute of Beja OTIC
Polytechnic Institute of Castelo Branco ~ OTIC
Polytechnic Institute of Portalegre GAPI & OTIC

Polytechnic Institute of Viana do Castelo OTIC
Technical University of Lisbon OTIC
Portuguese Catholic University — School OTIC
of Biotechnology

New University of Lisbon OTIC & Regional
Operational
Programs of
Portugal 2020

Lusiada University of Vila Nova de OTIC

Famalicdo

University of Aveiro GAPI & OTIC

University of Lisbon GAPI & OTIC &
Regional

Operational
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Programs of

Portugal 2020
University of Madeira OTIC
ISCTE - University Institute of GAPI & Regional
Lisbon Operational
Programs of
Portugal 2020

Source: List of Approved QREN and Portugal 2020
Operations

2.2 Capacity Building: Shaping TTOs Ecosystem

2.2.1 University Technology Enterprise Network
(UTEN)

In response to the fragmented interactions between
Portuguese HEIs and industry, the Portuguese
Foundation for Science and Technology (FCT)
collaborated with the IC2 Institute of the University
of Texas at Austin to establish the University
Technology Enterprise Network (UTEN) in March
2007[22].
UTEN's primary objective was to develop a network
proficient in transferring and commercializing
science and technology. This network encompassed
public Portuguese HEIs, an affiliated private
institution, related TTOs, research centers, and
occasionally, technological parks[23].
UTEN offered specialized training by internationally
renowned experts, emphasizing the
commercialization of  Portuguese academic
innovation[23]. From 2007-2010, UTEN facilitated
international internships for technology transfer
officers[22], [24]-[26].

2.2.2 TTO Network

Research indicates that academic TTOs evolve
through experimentation, failure, and the mutual
exchange of experiences [27], [28]. Yet, barriers
persist in sharing best practices among TTOs.
Initiated in 2018, the TTO Network represents
National Innovation Agency’s (ANI), previously
ADI, commitment to fostering innovation,
technology transfer, and knowledge
commercialization within HEIs. In 2022, ANI
commenced a two-year initiative to enhance TTO
Network capacities.

In addressing the challenges Portuguese TTOs faced
in capitalizing on their IP assets, an initiative was set

in motion: the implementation of specialized training.

The purpose behind this specialized training was
twofold: it was structured to empower TTOs with the
tools for effective collaboration, technology scouting
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methodologies, precise market analysis, industry
trend discernment, and the evaluation of technologies
with high commercial potential. Moreover, the
collaboration with international experts provided
these TTOs with the strategic insight required to
effectively manage their respective HEI's [P
portfolios.

For each HEI was developed a comprehensive [P
Portfolio, which integrates patents, trademarks,
copyrights, and trade secrets, stands as a testament to
an HEI's intellectual competence.

As part of this initiative, in the first semester of 2023
were introduced open innovation challenges. Rooted
in the ethos of managing knowledge assets through
open innovation [29], [30], these challenges
encouraged companies to present real-world
challenges they faced, incentivizing TTOs to respond
with innovative technology solutions drawn from
their IP portfolios.

2.3 Funding instruments for technology transfer: How
TTOs support their activities?

The Portuguese government's support, although
invaluable, primarily targets the creation and
capacity-building of TTOs without explicitly
supporting the daily operations of TT activities such
PoCs and USFs. The primary onus, therefore, falls on
TTOs themselves. These operations, characterized
by collaborations with companies, demand for
innovative solutions, and training initiatives, are not
merely cost-intensive but also necessitate continuous
financial inflow [14], [17], [18], [19], [20]. To
address this, and in line with their “third mission”,
Portuguese TTOs often resort to regional Operational
Programmes, emphasizing the critical role such
programs play in bridging the financial and
operational gaps (Table 2).

Table 2: Overview of Funding Mechanisms for TT
Activities Across Portuguese HEIs

Higher Funded Total Operational ~ Type of
Education  Operation  Eligible Program Mechani
Institution Expenditure sm
(in euros)

Algarve TT 2.0 552 155,8  Algarve PoC
University Regional

Operational

Program
Aveiro CAMPUS 286733 Center PoC
University TEC Regional and

Operational ~ USFs

Program
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Catolica 3Boost 999960,89  Operational ~ PoC

University Programme
for
Competitiven
ess and
Internationaliz
ation
Coimbra INOV C 1627614,39 Center PoC
University 2020 Regional
Operational
Program
Coimbra InovC+ 3393755,86 Center PoC
University Regional
Operational
Program
Polytechnic Knowledge 477810,74 Operational  PoC
Institute of  Circle Programme
Leira for
Competitiven
ess and
Internationaliz
ation
Tras os INOV@UT 754145,62 North PoC
Montes and AD Regional and
Alto Douro Operational ~ USFs
University Program
Tras os Lab2Busine 506902,74 North PoC
Tras os ss Regional
Montes and Operational
Alto Douro Program
University

Tras os Ul-Transfer 824056,95 Operational  PoC

Montes and Programme

Alto Douro for

University Competitiven
ess and
Internationaliz
ation

Source: List of Approved Operations for Portugal
2020 as of June 30, 2023

3 Discussion and Conclusion

The introduction of the GAPI in 2001 marked a
significant turning point in Portugal's commitment to
fostering TT. With the formation of GAPIs and later
the OTICs, the institutional structure for technology
transfer was solidified. The involvement in UTEN
activities expanded, and the focus shifted from just
patenting to a more comprehensive TT ecosystem,
encompassing patenting, licensing, start-ups, and
industry collaborations.

Portugal's strategic approach to TTOs, seen through
initiatives like TTO Network, is praiseworthy
concerning the extensive learning curve involved in
mastering tech transfer activities[16].
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Out of the 26 HEIs that were funded to create the
TTO, only 8 displayed consistent activity in TT
funded by the Operational Programmes between
2016 and 2022. It's evident that more established and
well-resourced institutions dominate TT activities,
aligning with the observations from the literature.
The appearance of Coimbra University twice could
be attributed to multiple funding sources or different
TTO initiatives undertaken at different periods. Such
overlapping  engagements aren't uncommon,
especially in more established HEI.

The significant funding allocated by Operational
Programmes for USFs and PoCs activities
underscores their indispensable role. However, the
persisting challenges, primarily the “funding gap”
and the operational complexities, indicate the need
for continuous adaptation and a synergistic approach
involving policymakers, academia, and industry
stakeholders to continue improving the funding
programs.

This paper provides an insightful analysis of
Portugal's approach to TT. When analyzing
Portugal's historical and contemporary policy
instruments, we uncover the commitment to building
an ecosystem that fosters innovation, addresses
funding challenges, and bridges the gap between
academia and industry. The initiatives — from the
establishment of TTOs, and capacity-building
networks, to funding mechanisms — demonstrate a
holistic strategy.

As Portugal continues its journey in the global TT
landscape, the insights from this analysis can inform
similar ecosystems globally, emphasizing the
universality of the challenges and the importance of
a coordinated approach to surmount them.
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