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Abstract

The objective of this study was to examine the strategies and challenges associated with technology transfer (TT) within technology
transfer offices (TTOs), with a particular focus on initiatives aimed at promoting technologies included in their portfolios. This qualitative
study adopted a multiple case study design based on semi-structured interviews with TTO managers from seven Brazilian public Science
and Technology Institutions (STIs): University of Sdo Paulo (USP), State University of Campinas (UNICAMP), Paulista State University
(UNESP), Federal University of Minas Gerais (UFMG), Federal University of Parana (UFPR), Federal Technological University of
Parand (UTFPR), and Oswaldo Cruz Foundation (FIOCRUZ). Institutions that dedicate greater resources to actively promoting and
marketing their technology portfolios tend to achieve stronger performance in TT than those that rely on passive approaches. Although
proactive strategies have become increasingly relevant, considerable heterogeneity remains among Brazilian TTOs, with some still
engaging in limited or passive commercialization of intellectual property. The findings also underscore the importance of establishing
clear regulatory frameworks to reduce legal uncertainty for researchers pursuing entrepreneurial activities based on STI-owned
intellectual property. Research on innovation and marketing dimensions of technology transfer between academic institutions and firms
in developing contexts remains underdeveloped. This study therefore contributes to advancing knowledge in this area and to improving
TTO practices. The conclusions of this study are not generalizable, as they are confined to the institutions investigated. Nevertheless, the
results provide relevant insights for STI administrators, policymakers, and TT scholars.
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Introduction

The field of technology transfer (TT) has expanded significantly in recent years, reflecting growing attention from researchers,
institutional managers, and entrepreneurs [1]. This evolution has heightened expectations that universities and research
organizations will effectively channel knowledge generated in laboratories to industry and society through licensing
agreements and collaborative partnerships. However, the majority of TT studies involving public institutions and firms have
focused on developed economies, leaving a limited understanding of emerging contexts such as Brazil [2].

Within Brazilian Science and Technology Institutions (STIs), responsibility for developing TT strategies lies primarily with
technology transfer offices (TTOs). These units are established by law to oversee intellectual property management and
innovation policies, facilitate institutional engagement with companies, and support the commercialization of research outputs

[3].
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However, evidence from the Ministry of Science, Technology, Innovations, and Communications (2019) indicates that the
development of TT-related strategies and studies is among the least implemented activities in Brazilian TTOs. Among 305
TTOs analyzed, only 25.2% reported that TT strategy development had been fully implemented. Thus, despite the Brazilian
Innovation Law [4], which promotes STI—industry interaction, TT remains a persistent challenge. Moreover, many TTOs
continue to prioritize intellectual property protection over active transfer activities, which results in a low number of formal
TT agreements across STIs. These observations highlight the need for research that supports the structuring and strengthening
of TT processes.

A study conducted in the United States by [5] identified that limited marketing capability, technical expertise, and negotiation
skills represent key barriers to TT. In Brazil, identifying and engaging industrial partners remains a major challenge [6, 7].
This challenge is compounded by the relatively underdeveloped practices for promoting academic technologies for
commercialization [7]. Consequently, improving the ways technologies are marketed and presented to firms may represent a
critical mechanism for fostering innovation within STIs [7-9]. Nevertheless, research on the interface between technological
innovation in universities and marketing strategies across the full research-to-commercialization pathway remains scarce [7,
9, 10].

In this context, the present study aims to address the knowledge gap on TT in developing countries. The guiding research
question is: How do Brazilian TTOs offer technologies? Accordingly, the study investigates how Brazilian TTOs promote
technologies within their portfolios and identifies the strategies and challenges involved in TT processes. To achieve this,
seven Brazilian institutions and their respective TTOs were examined. Based on their reported experiences, the study offers
insights that may help overcome barriers to innovation.

This research contributes to the still-limited literature on marketing and innovation in technology transfer between academic
institutions and firms in developing countries, as highlighted by previous studies [7, 9, 10]. From a practical standpoint, the
findings may assist managers in improving and implementing technology offering strategies within TTOs. Furthermore, the
knowledge generated can support the design of more effective public policies and management strategies to strengthen long-
term STI-industry collaboration in Brazil.

Technology transfer and technology offer
The concept of “technology transfer” refers broadly to the movement and sharing of technological knowledge across
organizational boundaries. However, its meaning varies depending on disciplinary focus and research objectives [11, 12]
classify university—industry technology transfer into three main categories:

1. Non-commercial transfer, which includes academic publications, fieldwork activities, conferences, knowledge

exchanges, and similar mechanisms.
2. Commercial transfer, which encompasses collaborative or contract-based research with industry, consulting services,
technical assistance, licensing agreements, and intellectual property sales.

3. Formation of new enterprises (spin-offs).
Although technology transfer does not always follow a strictly linear pathway involving invention disclosure, patenting, and
licensing [13], the conventional model still includes multiple stages, among which marketing plays a key role. At this stage,
the objective is to identify potential industrial partners for licensing intellectual property or for joint research and development
[5]. Nevertheless, these functions remain insufficiently developed in Brazil [6].
According to the [14], marketing is defined as “the activity, set of institutions and processes for creating, communicating,
delivering and exchanging offerings that have value for customers, clients, partners and society at large.” Within this context,
technological marketing can be understood as the integration of technology transfer and marketing principles [15], and is also
referred to as technological offering, which is considered a critical stage in the TT process [16].
In this study, the notion of technological offer refers to institutional practices within STIs aimed at promoting research outputs
and intellectual property to transfer technologies either to firms or to individual innovators seeking to develop entrepreneurial
ventures based on institutional intellectual assets. This process spans the entire continuum from establishing partnerships to
the commercialization stage of technologies.
Technology transfer offices (TTOs) play a central intermediary role in TT, acting as bridges between STIs and industry by
executing external marketing activities [17, 18] demonstrated that TTOs emphasizing relational engagement between
academic institutions and firms tend to secure more licensing agreements than those primarily focused on transactional
operations.
Regarding competencies within the TT domain, Mom, Oshri, and [19] reviewed European studies and identified three main
strands of research on TTO skill sets: 1) early studies emphasizing the importance of legal expertise for managing intellectual
property rights and royalties; ii) studies highlighting technical-domain knowledge as essential for providing legitimacy and
credibility to both the technology and the transfer process; and iii) more recent research stressing the growing importance of
commercial and marketing competencies in technology transfer activities.
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In the Brazilian context, [2] found that professionals with backgrounds combining research expertise and marketing-related
skills tend to influence technology licensing outcomes positively. Conversely, although legal expertise is important for TTO
operations, it does not appear to increase the number of licenses significantly.

Similarly, [5] reported that entrepreneurs believe TTO personnel should act less as traditional academics and more as
negotiators and facilitators who understand industry perspectives. From a scientific perspective, TTO staff should possess
strong knowledge of the research domain and understand the technology’s potential application pathways. Academic
managers, however, argue that the lack of marketing competencies and practices within TTOs hinders successful technology
transfer. This highlights the need for personnel with marketing expertise, as many TTO teams are predominantly composed
of patent attorneys or business lawyers rather than marketing professionals.

Technology transfer in Brazil

In the Brazilian context, scientific production is largely concentrated within Science and Technology Institutions (STIs),
which depend predominantly on public funding. At the same time, private investment remains limited and is largely
concentrated in a few large firms. This pattern reflects the country’s historically established development model, which has
discouraged private companies from engaging in high-risk innovation activities [20]. Despite the scale of public investment
in research, Brazilian STIs still struggle to convert laboratory outputs into technologies that effectively reach end users and
society. Only a limited number of cases exist in which research results are successfully transferred to partners capable of
bringing innovations to market [21, 22]. This reality underscores the importance of research that facilitates the movement of
knowledge generated in STIs toward firms that can transform it into innovation.

Recent evidence from [20] in the Brazilian innovation context further underscores the need to understand better the factors
that hinder collaboration between STIs and companies. Addressing these barriers is essential to increasing the likelihood that
academic technologies reach commercialization. The main obstacles to technology transfer in Brazil include: (1) a shortage
of adequately trained personnel in technology transfer offices (TTOs) [7, 23]; (2) weak institutional culture supporting
innovation and entrepreneurship within universities [24]; (3) insufficiently developed institutional mechanisms and
procedures governing TT activities [7, 16]; (4) challenges associated with evaluating and pricing technologies [16, 24]; and
(5) limited awareness of possible collaboration models between universities and industry [7]. Many of these constraints are
closely linked to the performance and maturity of TTOs. [23] emphasize that strengthening interaction between universities
and industry is essential for advancing institutional technology transfer processes. However, in Brazil, most TTOs are
relatively new organizational structures that are still developing operational experience and institutional learning [2].
Similarly, [9] identified a key weakness in Brazilian TTOs: the absence of structured marketing strategies to manage and
promote patents, largely due to the lack of specialized units responsible for these activities.

Overall, initiatives aimed at encouraging technology transfer from Brazilian universities to the market remain limited and
often fragmented, spanning from early research stages to commercialization efforts. Systematic efforts to analyze market
needs and industry demand remain rare, often resulting in technologies with low commercial appeal. The most commonly
observed marketing practices in Brazilian institutions remain traditional, including participation in trade fairs and technical
events, dissemination through academic or specialized publications, and media exposure via newspapers, television, or radio.
In contrast, more strategic approaches—such as the development of tailored marketing plans for individual technologies to
enhance commercialization outcomes—are rarely implemented. Additional barriers to effective marketing in academic
environments include weak communication channels between universities and industry and limited visibility of collaboration
opportunities [7].

Finally, given that technology transfer practices in Brazil are still at an early stage of development, institutions may benefit
from adopting and adapting models from more mature systems with greater experience in TT processes [23]. In this direction,
the present study aims to contribute to strengthening technological offering practices within the Brazilian context.

Materials and Methods

This investigation adopted a qualitative approach with a descriptive and exploratory orientation, operationalized through
multiple case studies [25]. The empirical stage consisted of technical visits and interviews conducted with managers from
technology transfer offices (TTOs) representing seven Brazilian public STIs. The interviewees were either the coordinators
responsible for TT activities or professionals designated by them within this domain. To complement the primary data,
secondary information was gathered from scientific publications and institutional websites, enabling triangulation. The
integration of multiple data sources increased the consistency of the findings and strengthened the study’s validity. Table 1
identifies the STIs included in the study and presents the codes assigned to each interviewee.
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Table 1. Interviews were conducted in the STIs selected for the study.

Intervi
STI TTO State ferviewee
codes
State University of Campinas (UNICAMP) Unicamp Innovation Agency (INOVA) Sdo Paulo Al, A2, A3, A4
University of Sdo Paulo (USP) Innovation Agency of USP (AUSPIN) Sdo Paulo Bl
Paulista State University (UNESP) UNESP Innovation Agency (AUIN) Sdo Paulo C1
F 1 University of Mi i
edera Umv?{;?\//[%) inas Gerais Coordination for Technology Transfer and Innovation (CTIT) Minas Gerais D1, D2
Federal University of Parana (UFPR) Innovation Agency of UFPR Parana El
F 1 Technological University of P d
ederal Techno Og}(?FII’JQ)I versity of Parana UTFPR Innovation Agency (AGINT) Parana F1

Technology and Innovation Management System of FIOCRUZ  Rio de
(GESTEC-NIT) Janeiroa

Note(s): aThe headquarters is in Rio de Janeiro, with units in other states of Brazil

Source: Prepared by authors

Oswaldo Cruz Foundation (FIOCRUZ) Gl

The institutions were selected based on an evaluation of their technological portfolios and performance outcomes. In
particular, the selection considered indicators related to financial returns generated through the commercial exploitation of
institutional inventions, reflecting differences in technology offering practices. Based on these criteria, the following
institutions were included: State University of Campinas (UNICAMP), University of S&o Paulo (USP), Paulista State
University (UNESP), and Federal University of Minas Gerais (UFMG). To broaden the analysis beyond the Southeast region,
the Federal University of Parana (UFPR) and the Federal Technological University of Parana (UTFPR) were also
incorporated. The Southeast region is recognized for presenting the most significant TT outcomes and for hosting more mature
TTOs [26, 27]. It is worth noting that UFPR and UTFPR, both located in the state of Parana in Southern Brazil, accounted for
the highest number of invention patent filings in 2019. Additionally, UTFPR is the leading domestic depositor of computer
programs in the country [28].

All universities analyzed are among the ten Brazilian public resident institutions with the highest number of invention patent
applications recorded in 2019 [28]. The inclusion of FIOCRUZ aimed to incorporate the perspective of a public research
institution outside the university system. According to [29], most studies addressing technology offering focus on licensing
processes involving universities, whereas similar activities within non-university public research institutions remain
insufficiently examined. Furthermore, FIOCRUZ stands out as a leading STI in public health in Latin America, and its
intellectual property team received international recognition at the 2017 Global Counsel Awards.

The selection of institutions relied on multiple sources of information, including academic literature, media coverage,
institutional documents available on STI websites, and data from governmental bodies and funding agencies.

Data from the interviewees were obtained through semi-structured interviews [30], guided by a previously validated protocol
composed of open-ended questions addressing TT processes, based on the literature review. Most interviews were conducted
face-to-face, except for the UNESP interview, which was conducted remotely due to the COVID-19 pandemic.

The interviews took place between September 2019 and June 2021, were recorded, and subsequently transcribed. Following
[31] recommendations, content analysis was used as the primary analytical procedure. The interview data were coded and
organized into predefined thematic categories representing relevant factors influencing TT, as presented in Table 2:

Table 2. Categories and codes used in the content analysis technique.
Categories Codes

Outcomes of technology transfer » TT agreements * Monetary returns

Professional characteristics of the . . .
* Team size * Educational background « Competencies * Performance
technology transfer team

Technology portfolio * Development of the portfolio « Usefulness of the portfolio

« Internal identification of technologies ¢ Internal selection of technologies * Strategies for

Strategies for presentin . . . . . .
g P g promoting the portfolio « Methods to identify prospective partners * Methods to engage prospective

technologies
partners

Licensing technologies to inventors
and the creation of spin-offs
Best practices and challenges * Successes * Obstacles
Source(s): Prepared by authors

* Entrepreneurship policies * Conflicts of interest

Two researchers conducted the interviews, while a third researcher was responsible for transcription and coding. The resulting
materials were later reviewed by the interviewers to ensure accuracy, reduce potential bias, and address any missing elements.
Excerpts from the interviews were incorporated into the results discussion to provide empirical support for the findings. The
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study received approval from the appropriate research ethics committee, and all participating STIs and respondents provided
formal consent by signing the required documentation.

Results and Discussion

Profile of the technology offer team and results of technology transfer

Table 3 presents the characteristics of the TTO teams involved in technology offering activities, together with the number of
agreements established and the financial returns generated from transferred technologies, enabling a comparative examination
across cases. Although STIs do not follow a uniform format for reporting these data, aligning them within a comparable time
frame enables contextualizing TT outcomes. Overall, the evidence indicates that TTOs adopting proactive technology offering
approaches and allocating resources to portfolio promotion and marketing activities achieve better TT performance.

Table 3. Profile of the TT teams and technology transfer (TT) results.
Do you The sector

Th Fi ial
TT team conduct responsible ¢ s?ctor TT contracts . tnancta
STI K ) responsible for income from
performance active for actively . executed
B . marketing TT
offerings? offering
Name Employee Numbe.r Source Value/Period Source
s (no) (no.)/Period
Instituti 1
UNICAM Commercializati o~ o 0, RZ;;E;:’; g M50 g RSIBSLESSA
P on and Contracts P . 2020) ' 2 (2005-2020) '
Communication
L. Inovagdo em
Commercializati . 37 (2013—  [33] (n.d.), R$15,400,000.0 ,
USP o and Contracts~ * &8 T > Communication »410) [34](nd)  0(2000-2019) mérr:lzr)o ®
Commercializati Entrepreneurshi 32 (2010- .
UNESP on and Contracts Yes T 2 p and Marketing ~ 2020) [34,35] Notinformed  [34, 35]
1 Patent Patent
Strategic 09 AN ©  R$8,131,077.00 T
L . (Accumulate Transferénci Transferénci
Commercializati Alliances .. (Accumulated
UFMG Yes 5 Communication d through a
on and Contracts Managemen . through L.
¢ December Tecnologica December 2020) Tecnologica
2020) (n.d.) (n.d.)
Relatorio de
atividades
53 2018 (n.d.),
o (Accumulate Nossos R$388,169.37 Rel.at.orlo de
UFPR Contracts No - - Communication d through  Numeros (2018-2020) atividades
September (2021) 2019 (n.d.),
2021) Relatério de
atividades
2020 (n.d.)
1
A lat N through
UTFPR Contracts? No - - - ( dctchlf:;lg?l ¢ Interview on;élgr)o UEY Interview
2019)
10°
(Accumulate ; . $3,500,00 (Only .
FIOCRUZ - — - Avila (201 I
OCRU Contracts No d through vila (2019) in 2020) nterview
2018)

Note(s): alt does not have an exclusive employee for technology transfer
bThe number refers to the licensed technologies, as there are no consolidated data on the number of contracts signed
Source(s): Prepared by authors

The interviews indicated that TTO professionals engaged in TT activities come from diverse academic and professional
backgrounds, with a predominance of legal training. Traditionally, legal expertise has been prioritized, as observed in the
cases of FIOCRUZ and UTFPR, where TT roles are performed exclusively by individuals with legal specialization.

Some TTOs restrict their role to formalizing agreements, whereas others devote effort to commercial engagement and active
promotion of technologies. In certain institutions, dedicated groups with a commercial orientation have been established to
manage technology offerings. These TTOs recruit professionals specifically tasked with interacting with companies and
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supporting marketing and communication initiatives aimed at public visibility and media outreach. This approach aligns with
the findings of [19] and [2], reflecting the growing recognition of commercially oriented skill sets within Brazilian TTOs.
Conversely, other offices operate primarily reactively, responding only to demands initiated by researchers or external
organizations. Nevertheless, some institutions—such as FIOCRUZ—are implementing more proactive strategies to address
this gap.

[9] previously reported the absence of dedicated marketing units or structured planning for marketing strategies in the TTOs
of UFMG, UNICAMP, and USP. In contrast, the present findings indicate that these institutions have begun to incorporate
marketing planning, suggesting an evolution in their operational approach. In this regard, interviewee C1 emphasized the
relevance of a specialized unit responsible for communication and marketing within the TTO:

This function is essential to us because it is not feasible to handle negotiations, engage companies, and manage marketing
efforts simultaneously. (...) It is particularly challenging, especially since many technologies require professionals trained in
areas such as advertising, communication, or dissemination.

Supporting this view, A2 pointed out that excessive emphasis on intellectual property protection—reflected in the allocation
of most financial and human resources to this area—results in insufficient attention being given to technology offering:

At one point, we had eight analysts dedicated to intellectual property. However, having eight people focused on IP makes
little sense if only one person is responsible for promoting patents. A better distribution of resources is necessary.

Another finding relates to the reliance of Brazilian TTOs on centralized institutional communication and marketing services.
Since these services prioritize broader institutional communication, technology-promotion activities often receive limited
attention, thereby reducing their effectiveness. Furthermore, the study shows that more advanced TTOs, in terms of TT
outcomes, invest in teams dedicated exclusively to marketing-related activities. In line with this, the authors recommend that
research institutions recruit professionals with business expertise for TTO roles [5], a practice already adopted by UNESP.
As highlighted by C1: “the professionals selected for the transfer area are individuals with business knowledge and experience,
meaning they have worked in companies (...), have connections with the private sector, and have been involved in managing
business activities.”

Additionally, leadership with corporate backgrounds has strengthened relationships between TTOs and external partners.
Experience in the private sector enhances understanding of market dynamics, negotiation complexity, and the flexibility
required in TT processes [5]. This type of leadership profile was identified at UNICAMP and UFMG, where directors have
professional experience in firms from countries with well-established innovation cultures. Interviewees from these institutions
confirmed the importance of this strategic background in achieving improved results.

Teams at UNICAMP and UFMG also stressed the importance of coordinated and multidisciplinary efforts for successful TT,
consistent with the competencies identified by [19] and [2]. As D1 explained: “When carrying out a technology negotiation,
it is necessary to consider three key dimensions: commercial, technical, and legal aspects.”

These findings reinforce the relevance of marketing capabilities in enhancing TTO performance. Offices that adopt structured
marketing strategies tend to enter more TT agreements and generate higher licensing revenues than those that do not.
Finally, the analysis revealed that institutions in the Southeast region achieve the highest financial returns. This outcome can
be attributed to institutions in this region having more extensive experience with technology commercialization processes, as
previously identified by [8] in Sdo Paulo ICTs.

Portfolio of technologies

A key obstacle to fostering collaboration between STIs and companies is insufficient visibility into available opportunities
for cooperation [7]. One mechanism to mitigate this limitation is the development of a technology portfolio. In the case of
UTFPR, its website provides only a list of patent applications submitted to the National Institute of Industrial Property (INPI),
making it the only institution in the sample without a structured technological portfolio. In contrast, the remaining STIs present
their technologies through more elaborate portfolio formats.

Across these portfolios, several elements were identified, including visual materials, explanatory videos, content organized
by thematic areas or technological maturity stages, and bilingual presentation formats. Although uncommon, UNICAMP
reported a case in which a Chinese company expressed interest after viewing an image in the portfolio, underscoring the
potential value of visual components as complements to textual descriptions. Nevertheless, instances of companies
independently approaching STIs remain limited, reflecting the absence of consistent institutional efforts to promote portfolio
visibility actively. As a result, respondents generally agreed that the portfolio itself does not function as an entry point but
rather as a supporting instrument in interactions with potential partners. In other words, the effectiveness of the portfolio
depends on complementary promotional actions. As highlighted by respondent Al: “Simply displaying the [technological]
profile is insufficient; without structured marketing and communication efforts, the portfolio alone does not generate results.”
Another point raised by most respondents concerns the preparation of technological summaries or standards, which translate
technical characteristics into more market-oriented language. This task is typically carried out jointly by researchers and TTO
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staff. UNICAMP stands out as the only institution that outsources this activity to an external company, allowing its internal
team to concentrate more on activities related to promoting technologies.

A recurring feature among the analyzed portfolios is the emphasis on patents and other protected intellectual assets. Although
some STIs publicly display their portfolios, the promotion of institutional competencies for partnership development generally
occurs only upon request from researchers or when companies initiate contact. Expanding this approach to include earlier
stages of research could strengthen collaboration with industry and increase opportunities for licensing and innovation
development, as suggested by [9]. Interviewee B1 reinforced this view: “Within the Brazilian context, projects that are not
collaboratively developed from the outset are unlikely to progress toward practical application for several reasons.”

In this regard, USP has recently implemented initiatives to map its competencies and services, while actively identifying
industry demands to foster partnerships from the early phases of research. This approach includes activities that enable
companies to become familiar with university research while also allowing them to communicate their needs to researchers.
Such efforts reflect a relationship-oriented marketing perspective, as proposed by [18] and observed at UNICAMP by [6].
USP integrates an innovation hub into its portfolio that brings together information on research projects, laboratories,
expertise, patents, and startups within its innovation ecosystem, thereby enhancing visibility of its diverse collaboration
opportunities.

Strategies for the offer of technologies

The findings indicate that technology identification typically begins when inventors formally disclose their inventions to the
TTO. In most cases, all patented technologies are incorporated into the portfolio, with priority given to those at more advanced
stages of development or those considered to have greater commercial potential for proactive promotion. In more structured
TTOs, such as UNICAMP, inventions undergo systematic evaluation processes that consider patentability, market potential,
and the characteristics of the development team. Since the study by [6], UNICAMP has progressed in establishing a more
selective and strategic patenting policy. Interviewee Al emphasized this perspective: “We do not view patents as an end in
themselves; rather, we treat them as components of business opportunities.” Similarly, A2 noted a shift in institutional focus:
“The objective is not necessarily to reduce the number of patent filings—although this may occur—but to direct efforts toward
effective commercialization.”

STIs adopt multiple approaches to promote technologies in the market (Table 4). According to the interviews, the most
effective strategy for achieving TT outcomes is the proactive engagement with potential partners. As explained by Al: “It is
necessary to reach out actively and present technologies; waiting for companies to initiate contact is not sufficient.”
UNICAMP has developed a structured methodology, supported by a dedicated team responsible for designing and
implementing offering strategies and meeting licensing targets. In contrast, UFMG emphasizes maintaining ongoing
relationships with companies through regular monthly communications highlighting newly protected technologies.

Table 4. Technology offering strategy
STI Strategy

« Digital technology portfolio, events, STI-industry linkage platform, press communications, social media, and the
“UNICAMP Challenge” entrepreneurship contest that builds business models for patented technologies in the portfolio ¢
Proactively contacts potential partners via email and telephone * Focuses on identifying high-quality partners rather than

maximizing the number of outreach attempts

UNICAMP

* Online technology portfolio and events * Active outreach to potential partners through email and phone * Emphasizes wide-

USP . . .. . . .
ranging company targeting, aiming at 20 firms per technology, both nationally and internationally

» Web-based portfolio, events, STI-business networking platforms, international collaboration initiative connecting with
UNESP French firms, internal acceleration program, and analysis of large-company environments to monitor product launch trends *
Direct contact with potential partners via email and telephone

* Online portfolio, events, STI-company engagement platforms, and email-based marketing * Direct outreach to potential

UFMG .
partners through email and phone
UFPR * Online portfolio system ¢ Posting technology offers on the institutional website « Uses INPI’s “Patent License Offering for
exploration purposes” service, which reduces annual fees paid to INPI
UTFPR Publication of offers on the institutional website or in the Official Federal Gazette, selecting only technologies assessed as
having higher transfer potential
FIOCRUZ, * Online portfolio and events * Implementation of proactive outreach strategies, including targeted actions by TTOs to

approach potential partners, replacing passive models based on researcher requests or company-initiated contact

Source(s): Prepared by authors
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In addition to UNICAMP and UFMG, USP and UNESP also implement proactive approaches in engaging companies. The
remaining institutions tend to operate more reactively, responding to requests from inventors or to inquiries from firms
interested in STI technologies. To identify potential partners, STIs employ a variety of methods, including online searches
(e.g., Google), professional networks such as LinkedIn, competitive intelligence tools, and patent databases. These approaches
may involve both free and paid platforms, such as Questel Orbit, as well as recommendations from inventors and alumni
working in industry.

Based on interview data, the initial step in engaging companies involves identifying appropriate internal contacts, such as
professionals responsible for innovation or business development. This process represents a significant challenge, as it relies
heavily on established networks or requires substantial time investment to avoid ineffective communication channels.
Consequently, some STIs that offer proactive technology solutions use databases of contacts developed through prior
relationships, as well as paid tools, to facilitate access to decision-makers.

However, in many institutions, inventors themselves play a central role in identifying potential markets, recommending
suitable partners, and directly promoting technologies to key individuals within companies. They are also frequently
approached by companies during events or through personal networks. In some cases, the responsibility for initiating contact
with potential partners lies almost entirely with the inventors. These findings are consistent with [8], who identified inventors
as primary actors in the search for commercial partners.

Offer for inventors and creation of spin-offs

A pathway for technology transfer (TT) that has been increasingly promoted within Brazilian STIs is the establishment of
spin-offs or startup companies based on internally developed inventions. In this context, A2 noted: “The intention is to direct
efforts not only toward transferring technologies to existing firms, but also toward enabling the creation of new ventures
derived from these technologies, thereby strengthening the entrepreneurial dimension.”

Despite this emphasis, offering technologies to newly created firms involving STI researchers as partners is accompanied by
considerable uncertainty, particularly from a legal perspective. As explained by Al: “A recurring constraint we have faced,
and continue to face, concerns the intention to develop spin-offs, while still lacking clarity on how to make technologies
available to the inventors themselves.” Similarly, B1 highlighted institutional limitations regarding formal agreements: “I
can’t establish contracts—whether partnerships or licensing arrangements—with a company in which one of the partners is
also a faculty member at our institution.” The authors identify this type of conflict of interest as a critical barrier to fostering
academic entrepreneurship.

Institutional policies vary across STIs. At UNICAMP, UNESP, UFMG, and UFPR, researchers are not required to leave their
academic positions to license technologies to companies in which they are partners; however, they are not permitted to assume
executive roles, in accordance with legal and internal regulations. In contrast, at USP, researchers must step away from their
academic duties to participate in such arrangements. In this case, the institution interprets existing legal frameworks as
restricting licensing to firms in which public employees hold ownership. At UTFPR, this issue was still under internal
discussion at the time of the study.

Addressing conflicts of interest is essential to enabling cooperation between STIs and companies involving researcher
participation while safeguarding the public interest. Resolving this challenge is particularly important for overcoming the so-
called “innovation valley of death.” In this regard, B1 emphasized: “Most technologies are unlikely to advance if access to
university laboratories and infrastructure is restricted.” When asked about formal regulations governing the relationship
between STIs and companies involving public employees, only respondents from UFMG and UNICAMP confirmed the
existence of established policies. Among the institutions studied, UNICAMP stands out for its innovation policy, which
explicitly allows co-development between the STI and a company licensing a technology, even when the inventor remains
affiliated with the institution. This framework provides significant support for emerging spin-offs, which often lack sufficient
resources to advance technological development independently.

By contrast, UFMG had not yet implemented co-development agreements, service provision, or the leasing of laboratory
space to companies involving its researchers, as such arrangements are viewed as potential conflicts of interest. In these
situations, the institution advises companies to collaborate with external partners to continue technological development.
Meanwhile, FIOCRUZ has an innovation policy permitting the licensing of technologies to firms that include the inventor as
part of their team. However, the absence of detailed internal regulations creates uncertainty regarding the conditions governing
the researcher’s role and the company’s continued collaboration with the STI. Specifically, it remains unclear whether the
researcher must resign from the institution or whether the company may continue development activities in partnership with
the STIL.

Establishing clear rules for managing conflicts of interest can enhance legal certainty for both institutions and researcher-
entrepreneurs. According to [36], such regulatory frameworks not only support the creation of spin-offs but also encourage
greater researcher involvement in TT activities. Increased participation, in turn, can lead to more licensing agreements and
associated revenues.
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Good practices and challenges in the technology offer process

The examination of both achievements and obstacles reported by interviewees highlights key themes related to effective
practices and persistent challenges in technology offering within STIs. Although these findings are context-specific and cannot
be generalized, they provide valuable insights for institutional managers, funding bodies, and policymakers. The issues
identified reflect the experiences of the institutions analyzed and are summarized below:

Marketing of technologies
Institutions with more advanced technology offering processes attribute their success in licensing activities to the adoption of
structured methodologies that emphasize proactive engagement with potential partners, supported by teams dedicated
exclusively to commercial functions. In contrast, the absence of organized marketing strategies represents one of the primary
barriers to improving licensing outcomes. As emphasized by El: “The main challenge lies in promoting the technology
itself—in other words, effectively bringing it to the market through proper marketing efforts.”

Restructuring the TT area
The organizational structure responsible for TT should extend beyond a purely legal focus and incorporate a dedicated
commercial function. As suggested by E1: “the TT unit needs to be expanded and divided into two main components—Iegal
and commercial (...) with a strong emphasis on the commercial side (...) whereas currently, most structures remain
predominantly legal.”

Offering STI technologies to inventors
The establishment of spin-offs involving STI researchers as company members depends on the existence of clearly defined
institutional innovation policies, particularly those that address and regulate potential conflicts of interest.

Degree of maturity of the technologies
In many cases, technologies developed within STIs do not reach the maturity levels required by companies, creating a need
for additional financial resources and access to the infrastructure provided by STIs and funding agencies to further develop
these technologies and enhance their market appeal.

Internationalization of the portfolio
One of the main constraints identified is TTOs’ limited experience with internationalization processes. In specific fields, such
as biotechnology, the number of domestic companies capable of absorbing new technologies is small, making it necessary to
identify partners abroad. This situation requires TT teams to develop the capabilities to engage with international firms,
including managing complex, demanding negotiation processes.

Valuation of technology
Determining the economic value of technologies remains challenging, as reliable, standardized valuation methods are difficult
to implement. Most TTOs lack specialized teams to perform this function. Among the institutions studied, only UFMG
reported having both a dedicated team and a structured methodology for technology valuation.

Expand disclosure on STI-company interaction opportunities
Although multiple forms of collaboration between STIs and companies exist, they are often not widely recognized by industry
actors. This gap highlights the need for stronger marketing and communication efforts by TTOs to increase awareness of these
opportunities.

Lack of mapping of companies’ demands
When presenting their portfolios to industry, STIs often attempt to match existing technological solutions with potential
applications rather than developing solutions in response to clearly identified market needs. This reactive approach limits
alignment with industry demand and could be further explored by experts. As noted by F1: “There is little benefit in developing
a solution first and only afterward trying to find companies that might be interested.” This observation reflects the ongoing
challenge of reconciling market-oriented demands with STIs” broader mission, which includes generating knowledge and
addressing societal needs. However, such outputs are not always aligned with immediate commercial interests.

Demystify the focus on the number of patents
An emphasis on quantitative performance indicators—particularly the number of patent applications filed—rather than on
actual licensing outcomes may lead to the accumulation of low-quality portfolios with high maintenance costs. As highlighted
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by F1: “We operate under quantitative targets, such as submitting around 100 applications per year, whether patents or other
forms of registration.” This illustrates the continued prioritization of numerical metrics over qualitative indicators, such as
successful licensing agreements or technologies effectively transferred to the market.

The identified effective practices are not uniformly implemented across all institutions. What is considered a strength in one
STI may still represent a challenge in another. This variation reflects the significant differences in maturity levels among
Brazilian TTOs, as also observed by [6].

Conclusion

The findings of this study indicate that, despite the growing relevance of technology transfer (TT), there remains a significant
performance gap among Brazilian TTOs. More advanced TTOs tend to allocate greater resources to proactive technology
offerings and marketing activities, supported by specialized teams dedicated exclusively to these functions. As a result, these
institutions achieve stronger TT outcomes. In contrast, less mature TTOs often lack active promotion strategies and rely
heavily on inventors to identify potential partners. Rather than initiating engagement, they tend to adopt a reactive stance
toward the commercialization of intellectual property. In this context, experts emphasize the need to reorganize TTO structures
and strengthen technological marketing capabilities to improve TT effectiveness in Brazil.

The study also highlights the importance of adopting a regional perspective to reduce disparities in TTO performance. For
example, the results obtained from institutions in Sdo Paulo differ significantly from those observed in Parana, where TT
activities are still in earlier stages of development. Public managers could consider adapting international strategies, such as
the creation of professional, for-profit TTOs, as exemplified by Oxford University in England. Such entities could operate
across multiple STIs within the same region, thereby pooling resources and supporting institutions with more limited
capabilities.

Furthermore, the results point to key factors that can enhance TT from STIs to companies. One important aspect is the
development of intellectual property policies focused not only on protection but also on transforming inventions into viable
business opportunities. This requires the presence of skilled teams dedicated to technology promotion, as well as the
implementation of structured marketing strategies for institutional portfolios. Balancing efforts between intellectual property
management and active TT is therefore essential. Additionally, maintaining continuous engagement with companies is crucial
for understanding market needs and aligning research activities with real-world demands.

Some of the STIs analyzed are already advancing in the field of entrepreneurship, which is still relatively new within public
management contexts. This development calls for greater exchange of experiences among institutions and broader dialogue
with funding and regulatory bodies. In particular, the creation of spin-offs often raises concerns related to conflicts of
interest—for instance, when a researcher is both the inventor of a technology and a partner in the company responsible for its
commercialization in collaboration with the STI. As observed in other countries, the key challenge lies in establishing legal
frameworks that provide certainty while safeguarding institutional interests. Without appropriate regulation, many
technologies may fail to reach society. Therefore, it is necessary to develop clear institutional guidelines that prevent situations
in which researchers must choose between remaining at the STI or participating in the company. Such restrictions may lead
to significant losses, as both STIs—through licensing revenues—and companies would benefit from the continued
involvement of inventors in the development process of spin-offs.

This study offers relevant insights for TT researchers, STI managers, funding agencies, and policymakers. It identifies both
effective practices and persistent challenges in technology offering processes within TTOs. In doing so, it contributes to
expanding the still limited body of literature on marketing and innovation in TT between research institutions and companies
in developing countries, as noted by previous studies [7, 9, 10]. Additionally, the findings support the formulation of public
policies and strategies to strengthen and sustain STI-company collaborations in Brazil.

Given the limitations of this study, further research is recommended. The results cannot be generalized, as they are based on
the specific contexts of the institutions analyzed, particularly considering that only one non-university research institution was
included. Future studies could examine technology and competency offering strategies in a broader range of public and private
research organizations beyond universities. It is also recommended to investigate the company’s perspectives on partnership
requirements, development expectations, and the barriers associated with TT through interactions with ST1s.
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