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Abstract 

The promotion of technological innovation in 

Brazilian public universities has played a 

strategic role in strengthening regional science, 

technology, and innovation ecosystems. In this 

context, this study aimed to diagnose the 

technological innovation incentive initiatives 

developed by the Federal University of South and 

Southeast Pará (Unifesspa), identifying 

institutional strengths and training gaps related to 

Intellectual Property (IP) and Technology 

Transfer (TT). The research is characterized as 

applied, with a qualitative and documentary 

approach, complemented by descriptive 

quantitative procedures. Institutional documents 

produced between 2021 and 2024 were analyzed, 

including planning instruments, regulations, and 

institutional reports, in addition to a survey 

conducted with research project coordinators. 

The results indicate that Unifesspa has an 

institutional structure focused on promoting 

innovation, supported by the Office of Research, 

Graduate Studies and Technological Innovation 

(PROPIT) and the Technological Innovation 

Center (NIT), as well as initiatives aimed at 

fostering research and knowledge protection. 

However, limitations related to researchers’ 

knowledge of IP and TT were identified, along 

with a demand for training actions in these areas. 

It is concluded that strengthening educational 

initiatives may contribute to expanding the 

culture of innovation and enhancing the 

protection and transfer of knowledge produced 

by the university. 

 

 Resumo 

A promoção da inovação tecnológica nas 

universidades públicas brasileiras tem assumido 

papel estratégico no fortalecimento dos 

ecossistemas regionais de ciência, tecnologia e 

inovação. Nesse contexto, este estudo teve como 

objetivo diagnosticar as iniciativas de incentivo 

à inovação tecnológica desenvolvidas pela 

Universidade Federal do Sul e Sudeste do Pará 

(Unifesspa), identificando potencialidades 

institucionais e lacunas formativas relacionadas 

à Propriedade Intelectual (PI) e à Transferência 

de Tecnologia (TT). A pesquisa caracteriza-se 

como aplicada, com abordagem qualitativa e 

documental, complementada por procedimentos 

quantitativos descritivos. Foram analisados 

documentos institucionais produzidos entre 

2021 e 2024, incluindo instrumentos de 

planejamento, normativos e relatórios 

institucionais, além da aplicação de 

questionário a coordenadores de projetos de 

pesquisa. Os resultados evidenciam que a 

Unifesspa dispõe de estrutura institucional 

voltada à promoção da inovação, com atuação 

da Pró-Reitoria de Pesquisa, Pós-Graduação e 

Inovação Tecnológica (PROPIT) e do Núcleo de 

Inovação Tecnológica (NIT), além de iniciativas 

de incentivo à pesquisa e à proteção do 

conhecimento. Entretanto, foram identificadas 

limitações relacionadas ao conhecimento sobre 

PI e TT entre os pesquisadores e demanda por 

ações de capacitação. Conclui-se que o 

fortalecimento de iniciativas formativas pode 

contribuir para ampliar a cultura de inovação e 

potencializar a proteção e a transferência do 

conhecimento produzido pela universidade. 
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1 INTRODUCTION 

 

Innovation has been widely recognized as one of the primary drivers of economic 

development, competitiveness, and the capacity for societal transformation across 

nations. In increasingly knowledge-based economies, the generation of new products, 

processes, services, and organizational models has emerged as a strategic imperative to 

address economic and social challenges (Schumpeter, c1997). In this context, scientific 

and technological knowledge is understood as a fundamental resource for strengthening 

innovative capabilities and fostering local and regional socio-economic development 

(Arbo; Benneworth, 2007; Gonçalves et al., 2024; Tavares et al., 2024). Recent studies 

highlight that universities and research institutions play a central role in knowledge 

generation, diffusion, and application, contributing to the consolidation of innovation 

ecosystems and regional development, particularly in emerging economies (Rücker 

Schaeffer; Fischer; Queiroz, 2018; Guerrero-Martin et al., 2024; SANTOS et al., 2023). 

The growing prominence of universities within innovation processes is closely 

linked to the consolidation of the Triple Helix model, which underscores the interaction 

among academia, government, and industry as an essential mechanism for fostering 

environments conducive to innovation and knowledge-based economic development 

(Etzkowitz; Zhou, 2018). Recent scholarship indicates that the Triple Helix remains one 

of the predominant frameworks for understanding innovation systems and regional 

development trajectories underpinned by knowledge production and transfer (Tandon; 

Sarin, 2025). 

Within this framework, higher education institutions (HEIs) have assumed an 

increasingly active role in innovation ecosystems, expanding beyond their traditional 

missions of teaching, research, and outreach to embrace activities related to 

entrepreneurship, technology transfer, and regional development (Etzkowitz; Zhou, 

2018). HEIs have thus reinforced their function as drivers of innovation, community 

development, and sustainability, facilitating the generation, circulation, and application 
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of scientific knowledge for the benefit of society (Chaudhary; Singh; Sharma, 2025). 

Beyond scientific output, universities are expected to contribute directly to 

translating knowledge into tangible socio-economic benefits. In this regard, university-

industry-government linkages constitute critical mechanisms for knowledge transfer, 

enabling academic research findings to be integrated into productive processes, public 

policies, and solutions to societal challenges (Perkmann et al., 2013). Complementarily, 

Heaton, Siegel, and Teece (2019) emphasize that the capacity of universities to build 

dynamic capabilities and establish connections with external stakeholders is a decisive 

factor in converting scientific knowledge into innovation and regional development. 

The strengthening of these interactions has driven the so-called "third mission" of 

universities, defined as the set of activities directed toward the social and economic 

application of knowledge generated within higher education institutions (Perkmann et al., 

2013). In this context, prominent activities include intellectual property (IP) protection, 

technology licensing, the creation of university spin-offs, and the establishment of 

collaborative partnerships with external organizations—mechanisms that enhance the 

socio-economic impact of academic research (Perkmann et al., 2013). 

In Brazil, university engagement in innovation systems was formally strengthened 

by Federal Law No. 10,973/2004 and subsequently updated by the Legal Framework for 

Science, Technology, and Innovation (Federal Law No. 13,243/2016). This legislation 

expanded cooperation pathways among Scientific, Technological, and Innovation 

Institutions (ICTs), enterprises, and government bodies, while formalizing instruments 

for knowledge protection and transfer (Diniz; Neves, 2016). Within this institutional 

landscape, Technological Innovation Centers (NITs) assumed a strategic role in 

intellectual property management and technology transfer support. Despite notable 

advancements, significant challenges persist regarding the implementation of institutional 

innovation policies, university-industry collaboration, and the effective 

commercialization of academic research outputs (Pires; Silva, 2023). 

The literature also demonstrates that the mere existence of formal innovation 

infrastructures does not ensure technology and knowledge transfer to society. Factors 

such as organizational culture, institutional incentives, and researchers' training directly 

influence their engagement in academic entrepreneurship, IP protection, and technology 

transfer activities (Huyghe; Knockaert, 2015). In the Brazilian context, technology 
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transfer remains constrained relative to the existing knowledge-generation potential 

within universities (Viana et al., 2018). 

In the Amazon region, this debate takes on added significance due to specific 

hurdles related to regional development, economic diversification, and the consolidation 

of innovation ecosystems. Research indicates that the region's Regional Innovation 

System (RIS) continues to face structural weaknesses, including deficits in scientific and 

technological infrastructure, specialized human capital shortages, and weak articulation 

among academia, industry, and government (Diniz; Diniz, 2018). The region also 

confronts challenges stemming from vast geographical distances, the uneven 

concentration of science, technology, and innovation (ST&I) infrastructure, and the 

necessity of formulating development strategies compatible with its unique socio-

environmental characteristics. Furthermore, persistent difficulties remain in 

implementing innovation policies and reinforcing institutional networks dedicated to IP 

and technology transfer (Tavares et al., 2022). 

Against this backdrop, the Federal University of Southern and Southeastern Pará 

(Unifesspa) is located in the Carajás region—a territory characterized by a primary-

commodity, export-oriented economy which, despite the strength of its extractive sector, 

still features a low-complexity productive structure with limited intersectoral linkages 

(Monteiro, 2023). 

Although the institution has expanded its initiatives in research, innovation, IP 

protection, and technology transfer, the Amazonian context poses enduring constraints 

linked to the fragilities of the Regional Innovation System, limited university-industry 

interaction, and a low capacity for the economic appropriation of regionally generated 

knowledge (Diniz; Diniz, 2018; Santos et al., 2023). 

Understanding these challenges is particularly vital given evidence from the 

international literature, which identifies researcher training, organizational culture, and 

institutional support mechanisms as foundational pillars for consolidating university 

innovation ecosystems and effectively translating scientific knowledge into socio-

economic value (Perkmann et al., 2013; Huyghe; Knockaert, 2015; Heaton; Siegel; 

Teece, 2019). 

In light of this scenario, this study aims to assess the initiatives designed to foster 

technological innovation at Unifesspa, identifying institutional strengths and capacity-
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building gaps regarding IP and TT. By simultaneously examining institutional innovation 

instruments and the perceptions of research project coordinators, this study seeks to 

provide empirical evidence to inform the refinement of institutional innovation strategies 

and the development of actions aimed at fostering an innovation culture, intellectual 

property protection, and technology transfer. 

 

2 THEORETIAL FRAMEWORK 

 

2.1 Technological innovation and the role of universities 

 

Technological innovation is widely recognized as one of the primary drivers of 

economic development, competitiveness, and social transformation. From a 

Schumpeterian perspective, development occurs through the introduction of new 

productive combinations capable of reshaping markets, generating competitive 

advantages, and promoting structural changes in the economy (Schumpeter, c1997). For 

the author, innovation is not confined to the creation of new products; it also encompasses 

new processes, organizational methods, and business models. This concept was later 

expanded by Freeman (1995), who underscored innovation as a core element of national 

competitiveness and knowledge-driven economic development trajectories. 

With the consolidation of the knowledge economy, universities have come to play 

an increasingly decisive role in innovation processes. Arbo and Benneworth (2007) argue 

that higher education institutions are no longer perceived merely as spaces for education 

and scientific production, but rather as entities that contribute directly to the economic, 

social, and cultural development of territories. In the same vein, Rücker Schaeffer et al. 

(2018) highlight that universities exert a significant influence on the formation of 

innovation ecosystems, particularly through knowledge generation, human capital 

development, and engagement with external stakeholders. 

This transformation is intrinsically linked to the concept of the entrepreneurial 

university. According to Etzkowitz and Zhou (2018), universities have broadened their 

traditional missions of teaching and research to incorporate activities related to 

entrepreneurship, innovation, and technology transfer. In this model, the university 

assumes an active role in creating economic and social value, collaborating closely with 
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industry, government, and civil society organizations. 

Understanding this phenomenon is grounded in the Triple Helix model proposed 

by Etzkowitz and Leydesdorff (2000), which posits that innovation emerges from the 

dynamic interaction among academia, government, and the productive sector. Recent 

reviews demonstrate that this framework remains one of the primary benchmarks for 

analyzing contemporary innovation systems and knowledge-based regional development 

processes (Tandon; Sarin, 2025). 

In addition to the Triple Helix, recent scholarship emphasizes the significance of 

innovation ecosystems. Audretsch et al. (2019) contend that innovation arises from 

interactions among diverse actors, institutions, and collaborative networks. In this 

context, universities perform a strategic function by stimulating knowledge circulation, 

fostering entrepreneurship, and strengthening local technological capabilities. 

Complementarily, Heaton, Siegel, and Teece (2019) emphasize that universities serve as 

ecosystem orchestrators, connecting researchers, enterprises, and governments around 

shared objectives of innovation and socio-economic development. 

 

2.2 Intellectual property and technology transfer 

 

The growing participation of universities in innovation systems has heightened 

the importance of mechanisms dedicated to protecting and enhancing the value of 

knowledge generated within academic environments. In this context, Intellectual Property 

(IP) serves as a fundamental instrument to ensure the legal protection of intellectual 

creations and facilitate their translation into socio-economic benefits. As noted by 

Benetti, Benetti, and Fernandes (2013), intellectual property protection contributes to the 

valorization of research outcomes and the strengthening of institutional innovation 

strategies. 

Technology Transfer (TT) encompasses the set of processes through which 

knowledge, technologies, and innovations are made accessible for use by firms, 

organizations, or public agencies, enabling the practical application of findings generated 

in research and development institutions. According to Perkmann et al. (2013), 

university-external stakeholder interactions occur through diverse channels, including 

collaborative research, consulting, contract research, technology licensing, and academic 
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spin-offs. The authors emphasize that these activities represent core components of the 

so-called university "third mission." 

International literature indicates that universities capable of establishing 

consistent relationships with external stakeholders exhibit greater potential to transform 

scientific knowledge into innovation. OECD (2003) studies demonstrate that Technology 

Transfer Offices (TTOs) play a strategic role in the protection, commercialization, and 

dissemination of academic research outputs. 

In the Brazilian context, Technological Innovation Centers (Núcleos de Inovação 

Tecnológica – NITs) assume a strategic role in intellectual property management and 

technology transfer promotion within Scientific, Technological, and Innovation 

Institutions (ICTs). Castro and Souza (2012) observe that NITs represent a key bridging 

mechanism between universities and the productive sector. However, significant 

challenges persist regarding the commercialization of technologies developed in 

academia and the consolidation of an institutional culture oriented toward innovation. 

Viana et al. (2018) demonstrate that university-industry technology transfer remains 

limited relative to the knowledge-generation potential existing within Brazilian 

universities. 

 

2.3 Innovation training and knowledge diffusion 

 

Although regulatory and institutional advancements have strengthened 

mechanisms for IP protection and technology transfer, numerous studies point out that 

consolidating an innovation culture also hinges on continuous capacity-building across 

the academic community. Huyghe and Knockaert (2015) demonstrate that factors related 

to organizational culture, role models, institutional reward systems, and entrepreneurial 

self-efficacy strongly shape researchers' intentions to engage in academic 

entrepreneurship, including spin-off creation, IP protection, and industry collaboration. 

Within this framework, training for innovation plays a pivotal role in 

strengthening university innovation ecosystems. The literature demonstrates that 

educating researchers on intellectual property, academic entrepreneurship, and 

technology transfer expands their participation in innovation initiatives, bolsters 

interactions with external organizations, and maximizes the socio-economic impacts of 
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academic knowledge (Heaton; Siegel; Teece, 2019; Chaudhary; Singh; Sharma, 2025). 

Concurrently, university extension (community outreach) has been recognized as 

an essential mechanism for knowledge dissemination and bridging the gap between 

academia and society. As established by the Brazilian Forum of Pro-Rectors of Extension 

of Public Higher Education Institutions (FORPROEX), extension constitutes an 

educational, cultural, scientific, and political process capable of fostering a transformative 

interaction between universities and society (FORPROEX, 2012). 

Recent research reinforces this understanding by showing that university 

extension activities can act as instruments to foster innovation. Klaumann and Tatsch 

(2023) argue that university extension drives social innovation processes by stimulating 

collective learning, co-designing shared solutions, and enhancing local capabilities. 

Similarly, Chaudhary, Singh, and Sharma (2025) underscore that universities play a 

relevant role in advancing innovation, community development, and sustainability 

through the integration of teaching, research, and extension. 

Consequently, capacity-building initiatives focused on IP and TT hold significant 

potential to reinforce institutional innovation culture, expand the adoption of knowledge-

protection instruments, and amplify the scientific, technological, and societal impacts of 

academic research. From this perspective, training and extension initiatives represent 

critical strategies to align academic output with societal demands, strengthen academia-

external stakeholder linkages, and enhance the effectiveness of innovation policies 

(Suzigan; Albuquerque, 2011; Klaumann; Tatsch, 2023; Chaudhary; Singh; Sharma, 

2025). 

 

3 METHODOLOGY 

 

This study is characterized as applied research employing a mixed-methods 

approach (quantitative and qualitative), with a descriptive and exploratory scope. The 

research aimed to assess the technological innovation incentive initiatives developed by 

the Federal University of Southern and Southeastern Pará (Unifesspa), with an emphasis 

on actions related to Intellectual Property (IP) and Technology Transfer (TT). 

The investigation was conducted in two stages. In the first stage, documentary 

research was carried out, encompassing the Institutional Development Plan (PDI), the 
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Annual Activity Reports (RAAs) of the Dean’s Office for Research, Graduate Studies, 

and Technological Innovation (PROPIT) spanning the 2021–2024 period, the Unifesspa 

Innovation Policy, the Extension Policy, the Guidelines for Extension Curricular 

Integration, and the portfolio of patents and software registrations provided by the 

Technological Innovation Center (NIT). The data extracted from these documents were 

organized into thematic categories and systematized according to institutional indicators 

and actions related to research, innovation, IP, and TT, thereby informing the institutional 

diagnosis. 

In the second stage, a structured electronic questionnaire developed on the Google 

Forms platform was administered to research project coordinators at the institution. The 

study population comprised 150 coordinators, and data collection took place between 

May and June 2026. The instrument included closed- and open-ended questions 

concerning knowledge of IP and TT, research project outcomes, perceived barriers to 

knowledge protection and transfer, and information and capacity-building needs. 

Participation was voluntary, characterizing a non-probability convenience sampling 

design (voluntary response sampling). At the conclusion of the data collection phase, 63 

valid responses were obtained, representing a response rate of 42% of the target 

population. 

Quantitative data were analyzed through descriptive statistics, using absolute and 

relative frequencies, whereas open-ended responses were organized and evaluated 

through thematic content analysis. The integration of documentary findings with 

questionnaire data enabled the triangulation of institutional evidence with the perceptions 

of project coordinators, contributing to a comprehensive diagnosis of innovation 

initiatives at Unifesspa and identifying capacity gaps regarding IP and TT. 

Regarding study limitations, the institutional diagnosis is circumscribed by the 

selected documentary sources and officially registered institutional activities, 

predominantly overseen by PROPIT and NIT. Furthermore, the questionnaire phase was 

restricted to research project coordinators who voluntarily participated, without directly 

capturing the perspectives of students, enterprises, partner organizations, and other 

stakeholders within the regional innovation ecosystem, particularly the productive sector. 

Finally, given the non-probability nature of the sample, the questionnaire results should 

be interpreted as representative of the respondents' specific perceptions, precluding 
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statistical generalizations to the entire population of project coordinators at the institution. 

 

4 RESULTS AND DISCUSSION 

 

The results are presented by integrating the documentary analysis of Unifesspa’s 

institutional instruments with the data collected through the questionnaire administered 

to research project coordinators. The analysis encompassed the institutional framework 

for fostering innovation; science, technology, and innovation (ST&I) indicators; 

researchers’ perceptions regarding Intellectual Property (IP) and Technology Transfer 

(TT); and the potential of university extension to support capacity-building initiatives in 

these domains. This approach enabled the identification of institutional advancements, 

challenges associated with knowledge protection and transfer, and training needs aimed 

at reinforcing an innovation culture across the university. 

 

4.1 Institutional framework for fostering innovation at Unifesspa 

 

The consolidation of innovation-friendly environments within Scientific, 

Technological, and Innovation Institutions (ICTs) relies on the existence of institutional 

policies, organizational structures, and mechanisms capable of stimulating knowledge 

production, protection, and transfer. According to Etzkowitz and Leydesdorff (2000), 

innovation emerges from the interaction among academia, government, and industry, 

requiring the establishment of institutional structures that facilitate knowledge circulation 

and cooperation across diverse societal actors. 

In the case of Unifesspa, the documentary analysis revealed a set of instruments 

dedicated to promoting technological innovation, prominently featuring the Institutional 

Development Plan (PDI), the Innovation Policy, and the actions undertaken by the Dean’s 

Office for Research, Graduate Studies, and Technological Innovation (PROPIT) and the 

Technological Innovation Center (NIT). 

The PDI (2020–2024) embeds innovation as one of the university’s strategic 

objectives, setting goals related to knowledge protection, the strengthening of innovative 

environments, and the expansion of institutional partnerships (Unifesspa, 2020). Key 

planned actions include hosting research and innovation events, incentivizing the 
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protection of intellectual assets, and fostering closer engagement with the regional 

productive sector. 

This strategic orientation was reinforced by the approval of the Unifesspa 

Innovation Policy, established by Resolution No. 562/2021. This policy defines 

guidelines for intellectual property protection, the promotion of an entrepreneurial 

culture, and university collaboration with firms, cooperatives, and government agencies 

(Unifesspa, 2021). The policy represents a significant institutional milestone by 

formalizing procedures for innovation management and technology transfer, aligning the 

university with the provisions of the Brazilian Legal Framework for Science, Technology, 

and Innovation (Brasil, 2016). 

According to Suzigan and Albuquerque (2011), universities play a strategic role 

in innovation systems by fostering highly qualified human capital and transferring 

research findings to society. In this context, the coordinated efforts of PROPIT and NIT 

contribute to consolidating an institutional framework dedicated to knowledge protection 

and strengthening university-society linkages. 

 

4.2 Trajectory of science, technology, and innovation indicators at Unifesspa (2021–

2024) 

 

An analysis of institutional indicators related to research and innovation provides 

insight into the evolution of Unifesspa's scientific capacity and helps identify factors that 

shape an environment conducive to technological innovation. As Matos and Teixeira 

(2019) emphasize, an institution's innovative capacity depends not solely on the presence 

of formal innovation infrastructures, but also on the intensity of scientific production, 

human resource qualification, and the quality of interactions established among different 

stakeholders within the innovation ecosystem. 

The trajectory of the main Science, Technology, and Innovation indicators at 

Unifesspa between 2021 and 2024 is presented in Figure 1. The data reveal fluctuations 

in the number of research projects and scientific and technological initiation grants 

(IC/IT), whereas research groups exhibited steady growth in more recent years. Scientific 

paper output maintained substantial levels throughout the period, although it experienced 

a decline between 2022 and 2024. 
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Figure 1. Trends in Unifesspa’s Main Science, Technology and Innovation Indicators (2021–2024). 

Source: Prepared by the author (2026). 

 

In this context, research groups represent an important indicator of the institutional 

capacity to generate and disseminate scientific knowledge. The analyzed data show that 

Unifesspa recorded 164 research groups in 2021, a figure that decreased to 142 in 2022. 

This contraction was mainly associated with the process of updating records in the 

Research Groups Directory of the National Council for Scientific and Technological 

Development (CNPq) and the exclusion of inactive groups. From 2023 onward, a 

recovery is observed, reaching 188 groups and rising to 198 groups in 2024. This growth 

demonstrates the expansion of the institutional research base and scientific production 

capacity, though it does not constitute, in isolation, an indicator of technological 

innovation. 

A similar pattern was observed regarding research projects. In 2021, the university 

had 285 active projects. In 2022, there was a decrease to 117 projects, reflecting the 

impacts of budgetary constraints and the challenges faced by the national science and 

technology system. In 2023, however, significant growth was recorded, totaling 502 

ongoing or completed projects. In 2024, the number reached 272 projects, indicating an 

institutional readjustment process following the expansion seen in the previous year 

(Unifesspa, 2022; Unifesspa, 2023; Unifesspa, 2025). Despite these fluctuations, the 

findings demonstrate the institutional capacity to sustain continuous scientific activity 

and respond to available funding opportunities. 

Scientific and technical output also yielded relevant results. The number of 

published articles reached 419 in 2021 and 442 in 2022, representing the highest volume 

of publications during the analyzed period. In subsequent years, a gradual decrease was 
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observed, with 408 publications in 2023 and 375 in 2024. Although this decline may be 

linked to funding constraints faced by public higher education institutions (Unifesspa, 

2025), the numbers remain substantial and underscore the consolidation of scientific 

production as one of Unifesspa's core institutional activities. 

Another relevant indicator concerns undergraduate research and technological 

initiation programs. In 2021, the university recorded 235 grants associated with the 

Institutional Scientific Initiation Scholarship Program (PIBIC) and the Institutional 

Technological Development and Innovation Initiation Scholarship Program (PIBITI). In 

2022, this number dropped to 127 grants, reflecting the budgetary constraints observed 

during that period. However, 2023 witnessed a remarkable increase to 492 grants, an 

outcome linked to expanded funding opportunities and the reinforcement of institutional 

research incentive programs. In 2024, the total decreased to 247 grants, representing a 

stabilization trend after the peak observed in the previous year. Overall, the data 

demonstrate the recovery and strengthening of scientific and technological initiation 

activities within the institution, evidencing the strategic role of these programs in 

researcher training and in fostering a research and innovation culture across the university 

environment (Unifesspa, 2022, 2023, 2024, 2025). 

According to Suzigan and Albuquerque (2011), universities play a pivotal role in 

innovation systems by qualifying human capital, producing scientific knowledge, and 

transferring research outcomes to society. From this perspective, the analyzed indicators 

highlight important progress in consolidating Unifesspa’s scientific capacity, particularly 

in strengthening research and academic training. 

Regarding indicators more directly tied to intellectual property protection and 

academic entrepreneurship, Figure 2 illustrates the evolution of IP filings and junior 

enterprises over the analyzed period. IP filings increased from 5 in 2021 to 9 in 2022, 10 

in 2023, and reached 13 in 2024. Junior enterprises grew from 8 in 2021 to 10 in 2022, 

remaining stable at that number throughout 2023 and 2024. 
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Figure 2. Trends in Unifesspa’s Intellectual Property Applications and Junior Enterprises (2021–2024) 

Source: Prepared by the author (2026). 

 

Although indicators related to knowledge protection also showed progress over 

the analyzed period, the findings point to opportunities to broaden the identification, 

protection, and valorization of knowledge produced within the University, aligning it 

more closely with potential application and transfer pathways. Institutional data 

demonstrate an increase in intellectual property protection filings between 2021 and 2023, 

followed by a decline in 2024. In addition to this flow of new applications, the 

institutional technological portfolio reflects the cumulative results of protection initiatives 

developed by the University, comprising 32 IP assets—of which 11 correspond to patent 

applications and 21 to software registrations. These data demonstrate the existence of 

academic output with protection potential, as well as institutional mechanisms dedicated 

to its formalization. 

Despite these institutional outcomes, the analysis of data gathered from project 

coordinators reveals constraints regarding their familiarity with Intellectual Property and 

Technology Transfer procedures. This scenario suggests that the institution's current 

challenges do not necessarily stem from an absence of institutional protection 

mechanisms, but rather from the need to broaden the dissemination of this knowledge and 

foster its appropriation by researchers. 

This finding reinforces the argument presented by Garnica and Torkomian (2009), 

who state that transforming scientific output into innovation depends not only on 

knowledge generation, but also on the institutional capacity to promote its protection, 

management, and transfer. In this sense, strengthening capacity-building initiatives in IP 

and TT can contribute to expanding the utilization of existing instruments and 
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maximizing the scientific, social, and technological impact of research conducted at 

Unifesspa. 

 

4.3 Coordinators' perceptions of intellectual property and technology transfer 

 

To understand the perceptions of research project coordinators regarding IP and 

TT, a structured questionnaire was administered to Unifesspa researchers, yielding 63 

valid responses. 

The results revealed diversity in the types of outputs generated by the projects. 

Academic publications accounted for 33.7% of the responses, followed by software, 

applications, or algorithms (24.7%), educational/didactic materials (13.5%), products or 

prototypes (11.2%), processes or methodologies (9.0%), and other outputs (7.9%). Some 

of these categories are technical or technological in nature and, depending on their 

specific characteristics, may possess potential for practical application and protection via 

Intellectual Property mechanisms. 

However, despite this identified potential, coordinators exhibited limited 

knowledge regarding institutional mechanisms for knowledge protection and transfer. 

This lack of familiarity was more pronounced concerning Technology Transfer, as 42.9% 

of participants stated they were unaware of institutional procedures related to TT and 

partnership establishment. Regarding IP, the results likewise revealed limited knowledge 

of institutional workflows. Table 1 synthesizes these findings, alongside the perceived 

impacts of the absence of training in these areas, capacity-building needs, and the 

participants' instructional preferences. 

 

Table 1. Summary of the Main Survey Findings on Intellectual Property and Technology Transfer. 

Dimension analyzed Response Percentage 

Familiarity with IP 

procedures 

 

 

 

Very familiar 14.3% 

Somewhat familiar 33.3% 

Have heard of them but am not familiar with the procedures 30.2% 

Not familiar 22.2% 

Familiarity with TT 

procedures 

 

 

 

Very familiar 7.9% 

Somewhat familiar 28.6% 

Have heard of them but am not familiar with the procedures 20.6% 

Not familiar 42.9% 
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Dimension analyzed Response Percentage 

Impacts of 

insufficient IP/TT 

training 

 

 

 

 

Missed partnership opportunities 34.9% 

Limited practical application of research results 30.2% 

No impact 14.3% 

Difficulty accessing funding 12.7% 

Other 7.9% 

Areas requiring 

IP/TT training 

 

 

 

 

 

Identifying patentable/protectable subject matter 47.6% 

Drafting patent applications or software registration applications 31.7% 

Negotiation and licensing (TT) 28.6% 

Searching patent databases 17.5% 

Understanding timelines and costs 15.9% 

Other 3.2% 

Preferred training 

formats 

 

 

 

 

Practical manuals and guides (PDF) 30.2% 

Webinars / short courses 25.4% 

University outreach course (30–60 hours) 23.8% 

Individual consultation with the Technology Transfer Office 

(NIT) 
19.0% 

Not applicable 3.2% 

Brazilian Source: Prepared by the author (2026). 

Note: For questions allowing multiple responses, percentages do not sum to 100%. 

 

The results synthesized in Table 1 demonstrate that the identified gaps are not 

restricted to familiarity with institutional IP and TT procedures, but extend to strategic 

stages concerning the protection and valorization of research outcomes. In this regard, 

key capacity-building needs include identifying patentable/protectable research results, 

drafting patent applications or software registrations, and negotiating technology 

licensing agreements. The perceived impacts—particularly missed partnership 

opportunities and the low practical application of research findings—underscore the 

critical relevance of these gaps to innovation processes. 

The analysis indicates that the mere presence of institutional innovation structures, 

such as the NIT, is not sufficient on its own to ensure the appropriation of intellectual 

property instruments by the academic community. Law No. 10,973/2004, with the 

amendments introduced by Law No. 13,243/2016, assigns a strategic role to NITs in 

supporting the governance of innovation policies within ICTs, including responsibilities 

related to the protection of intellectual creations, licensing, and technology transfer. The 

regulatory framework also stipulates that the innovation policy of public ICTs must 

encompass guidelines to steer institutional human resource training in intellectual 
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property, technology transfer, entrepreneurship, and innovation management (Brasil, 

2004; Brasil, 2016). 

The difficulties reported by participants corroborate this finding. Among 

respondents, 31.7% reported facing challenges in identifying results eligible for 

intellectual property protection, while 12.7% pointed to insufficient information 

regarding institutional workflows and 11.1% cited a lack of specialized technical support. 

Constraints related to technology transfer processes were also recorded (4.8%). These 

results suggest that the primary bottlenecks lie not necessarily in knowledge production 

per se, but rather in its recognition, valorization, legal protection, and potential socio-

economic application. 

Another relevant aspect of the diagnosis concerns researchers' perception of their 

own training needs. Although 46.0% of participants stated they did not identify a need 

for capacity building in IP and TT, this finding contrasts sharply with the knowledge 

levels observed in preceding questions, where a substantial share of respondents reported 

only partial, superficial, or non-existent knowledge regarding institutional procedures in 

these areas. This apparent divergence suggests that the perceived need for training does 

not necessarily align with the participants' actual level of familiarity, thereby reinforcing 

the imperative for ongoing institutional strategies focused on awareness-raising, 

guidance, and knowledge dissemination. 

In addition to the impacts summarized in Table 1, 49.2% of respondents affirmed 

that the lack of knowledge in IP and TT predominantly affects the finalization and 

dissemination stages of project results. This finding reinforces the necessity of bridging 

the gap among academia, the productive sector, and society—a core dimension 

articulated in the Triple Helix model proposed by Etzkowitz and Leydesdorff (2000), 

which highlights university-industry-government interactions as a fundamental driver of 

innovation. 

The findings observed at Unifesspa show clear convergence with studies 

conducted in other Brazilian ICTs, particularly regarding challenges associated with 

knowledge dissemination on IP and TT, institutional communication, and the operational 

reach of NITs. Table 2 summarizes this comparative perspective across different 

institutional contexts. 
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Table 2. Comparative Summary of Unifesspa’s Findings and Studies Conducted at Other 

Study / 

institution 
Central focus Main challenge Proposed direction 

Unifesspa 
Limited familiarity with IP 

and TT. 

Bringing researchers closer to 

institutional IP and TT mechanisms. 

IP and TT training 

and guidance. 

UnB – 

Okimoto 

(2023) 

Limited promotion of an IP 

culture and 

communication gaps. 

Improving communication between 

the CDT/NIT and the academic 

community and fostering an IP 

culture. 

Strengthening 

communication and 

the institutional IP 

culture. 

UFOPA – 

Sousa et al.. 

(2023) 

An institutional culture of 

IP protection that is not yet 

fully consolidated. 

Consolidating an institutional 

culture of knowledge protection. 

Strategic initiatives to 

disseminate and 

strengthen IP 

protection practices. 

UFERSA – 

Araújo 

(2024) 

Limited interaction 

between academic 

research and the market. 

Aligning research more closely with 

the needs of the productive sector. 

Fostering strategic 

partnerships. 

STIs – 

Valadares 

(2025) 

Difficulties in effectively 

implementing innovation 

policies. 

Improving communication, policy 

implementation, and the 

organizational capacity of TTOs. 

Greater 

dissemination, policy 

integration, and 

strengthening of 

TTOs. 

Source: Prepared by the author (2026). 

 

Despite differences in institutional contexts and methodological approaches, the 

studies synthesized in Chart 1 (ou Table 1, conforme a numeração do seu manuscrito) 

converge with the findings observed at Unifesspa. Taken together, these results 

demonstrate that the existence of formal innovation policies and organizational structures 

must be coupled with continuous communication, guidance, and training initiatives 

capable of enhancing the appropriation of IP and TT instruments across the academic 

community. 

 

4.4 University extension and the potential for capacity-building initiatives in IP and 

TT 

 

Given the training needs identified in the diagnosis, the analysis of institutional 

documents enabled the examination of pathways for developing initiatives dedicated to 

disseminating knowledge on IP and TT. In this context, university extension occupies a 

strategic position at Unifesspa, coordinated by the Dean’s Office for Extension (PROEX) 

and operationalized through programs, projects, short courses, workshops, events, and 

permanent extension actions. Instruments such as the Institutional Extension Scholarship 
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Program (PIBEX) and Permanent Extension Actions (APEX) foster integration between 

academia and society, expanding the societal reach of activities carried out by the 

institution. 

Unifesspa’s Extension Policy, regulated by CONSEPE Resolution No. 615/2022, 

recognizes extension as an interdisciplinary, educational, scientific, and technological 

process integrated with teaching and research. Furthermore, it institutes the curricular 

integration of extension into undergraduate programs, establishing favorable institutional 

conditions for offering capacity-building initiatives focused on innovation and 

technological development. 

Complementarily, the Extension Curricular Integration Guide (2023) highlights 

the thematic area of technology as a domain for extension initiatives, covering aspects 

related to innovation, technology transfer, and intellectual property. The document also 

provides for modalities compatible with extension activities, such as short courses, 

workshops, and specialized technical services, thereby broadening the avenues for 

disseminating this knowledge through university-society interactions. 

Although the analyzed documents recognize the technological dimension of 

university extension, no structured initiatives specifically aimed at capacity building in 

Intellectual Property and Technology Transfer were identified within the examined 

documentary corpus. This finding indicates a clear opportunity to expand extension 

actions in the field of innovation. 

The findings presented in the preceding section underscore the relevance of 

training initiatives in IP and TT, considering the knowledge gaps and demands identified 

among participants. To address the needs of the academic community, capacity-building 

actions tailored to Unifesspa’s internal audience are proposed. 

In a complementary manner, university extension emerges as a vital platform for 

disseminating this knowledge beyond the academic community. Accordingly, an 

extension short course on Intellectual Property and Technology Transfer targeted at 

external stakeholders is proposed, aligned with the core mission of university extension 

to foster meaningful engagement between academia and society. 
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5 CONCLUSIONS 

 

This study aimed to assess the technological innovation incentive initiatives 

developed by Unifesspa, focusing on identifying institutional capabilities and training 

gaps related to Intellectual Property (IP) and Technology Transfer (TT). The documentary 

analysis revealed that the university possesses an institutional framework dedicated to 

fostering innovation, comprising regulatory instruments, strategic planning, and 

administrative units responsible for research and innovation governance. In this context, 

prominent elements include the Unifesspa Innovation Policy, the efforts of the Dean’s 

Office for Research, Graduate Studies, and Technological Innovation (PROPIT) and the 

Technological Innovation Center (NIT), as well as initiatives supporting research, 

undergraduate scientific initiation, and technological development. 

The institutional indicators analyzed demonstrated the existence of a solid 

scientific foundation at the university between 2021 and 2024. The evolution of research 

groups, projects, scientific and technological initiation grants, and scientific and technical 

output illustrates diverse dimensions of institutional research capacity and knowledge 

generation. These indicators, however, must be interpreted alongside those more directly 

related to innovation, such as intellectual property protection and technology transfer. 

Nonetheless, the questionnaire administered to project coordinators revealed that 

the scientific capacity shown by institutional indicators is not matched by an equivalent 

level of knowledge regarding IP and TT mechanisms among participants. Although a 

significant portion of respondents reported generating results with potential for legal 

protection, limited familiarity with institutional knowledge protection and transfer 

procedures was observed, alongside difficulties in identifying the innovative potential of 

research outcomes. 

The analysis of responses also highlighted capacity-building needs in areas such as 

identifying protectable assets, drafting protection filings, technology negotiation, 

licensing, and technology transfer mechanisms, thereby underscoring the existence of IP 

and TT training gaps among study participants. 

The research findings suggest that Unifesspa possesses favorable institutional 

conditions to strengthen its innovation culture, yet continues to face challenges related to 

the ongoing training of the academic community in IP and TT. Accordingly, sustained 
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capacity-building, guidance, and communication initiatives tailored to the academic 

community can contribute to enhancing the appropriation of institutional knowledge 

protection and transfer mechanisms. 

Complementing internal capacity-building efforts, the proposal for an extension 

short course on Intellectual Property and Technology Transfer targets stakeholders 

external to Unifesspa, aiming to broaden knowledge dissemination and strengthen 

interactions among the University, society, and the productive sector. 

The study’s limitations also highlight pathways for future research. Subsequent 

investigations could expand the institutional diagnosis by directly incorporating the 

perspectives of students, enterprises, partner organizations, and other regional innovation 

ecosystem actors, as well as monitoring the implementation and evaluating the outcomes 

of the proposed training initiatives. Such follow-up would allow researchers to assess the 

extent to which these initiatives contribute to expanding IP and TT literacy and fostering 

an institutional innovation culture. 

Finally, the findings reinforce the importance of complementary training and 

knowledge dissemination actions in Intellectual Property and Technology Transfer. For 

the academic community, targeted capacity-building, guidance, and awareness-raising 

initiatives addressing the gaps identified in this study are essential. In parallel, the proposed 

extension course for external audiences can broaden access to this knowledge and 

strengthen linkages among academia, society, and the productive sector. Within a 

university located in the Brazilian Amazon, such initiatives can contribute to consolidating 

an innovation culture and bridging the gap between scientific and technological knowledge 

produced within the University and the demands of society and regional development. 
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