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Abstract

This study evaluates the outcomes of the Innovative Entrepreneurship Project (IEP), implemented by the Brazilian Ministry of Education (MEC),
with the aim of assessing its effectiveness in fostering innovation and entrepreneurship within institutions of the Federal Network of Professional,
Scientific, and Technological Education. A mixed-methods approach was adopted, combining survey data from all funded projects with in-depth
interviews and secondary document analysis. This triangulation enabled a comprehensive assessment of the initiative across multiple dimensions,
including infrastructure, competencies, innovation outputs, and entrepreneurial outcomes. The findings indicate that the IEP significantly stren-
gthened research infrastructure, enhanced scientific and technological capabilities, and contributed to the dissemination of an entrepreneurial
culture. It also promoted the development of both technical and behavioral competencies among participants. However, results related to com-
mercialization and startup creation were limited, revealing constraints in translating research into market-oriented outcomes. The study identifies
a misalignment between policy design and institutional capacity. While the policy emphasized entrepreneurship and market-oriented outcomes,
participating institutions remain primarily oriented toward teaching and research. These findings highlight structural challenges in implementing
innovation policies in emerging economies and suggest that future initiatives should prioritize ecosystem integration, entrepreneurship education,
and stronger mechanisms for technology transfer and market engagement.
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1. Introduction

Entrepreneurship is broadly understood as the process of generating
value through the creation or expansion of economic activities, of-
ten involving the exploration of new products, processes, or markets
(Rauch et al., 2009). A key distinction within this field lies in the role
of innovation. While traditional forms of entrepreneurship may focus
on incremental improvements or survival-oriented activities, innova-
tive entrepreneurship is characterized by its capacity to generate novel
solutions, disrupt existing markets, and operate under conditions of
high uncertainty (Librelon, 2014; Gianesini et al., 2018; Ries, 2017).

The intersection between innovation and entrepreneurship, com-
monly referred to as Innovative Entrepreneurship (IE), has gained
increasing relevance in both academic and policy debates. It integra-
tes elements of technological development, business creation, and
creative problem-solving, positioning itself as a critical driver of eco-
nomic growth, job creation, and competitiveness (Balkiené & Jagmi-
nas, 2010; OECD, 2018). This relevance is particularly pronounced
in emerging economies, where innovation-driven entrepreneurship
is often seen as a pathway to overcoming structural constraints and
fostering sustainable development (Szabo & Herman, 2012).

In recent decades, governments around the world have incorpora-
ted IE into their policy agendas, seeking to stimulate the emergen-
ce of high-growth, technology-based ventures, often referred to as
“techno-starters” (Lundstrom & Stevenson, 2005; Dahlstrand & Ste-
venson, 2010). These initiatives typically aim to strengthen research
capabilities, promote knowledge transfer, and encourage closer inte-
raction between academia, industry, and government.

Brazil presents a particularly interesting case in this context. Although
the country exhibits high levels of entrepreneurial activity, a significant
portion of this is driven by necessity rather than opportunity (Ogliastri
etal, 2019). As a result, many ventures lack an innovation component
and present limited scalability. Despite the existence of multiple policies
aimed at promoting innovation, national indicators suggest that pro-
gress has been slow and, in some cases, stagnant (de Negri et al., 2020;
Koeller, 2017). This scenario reflects a broader challenge: the difficulty
of translating policy efforts into effective innovation outcomes.

In response to these challenges, the Brazilian Ministry of Education
(MEC) launched, in 2020, the Innovative Entrepreneurship Program
(IEP), its first initiative explicitly designed to integrate entrepreneur-
ship and innovation within the Federal Network of Professional,
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Scientific, and Technological Education (Rede Federal de Educagao
Profissional, Cientifica e Tecnoldgica - RFEPCT). Through a public
call, the program funded 60 projects across 31 institutions, covering
all regions of the country and focusing on strategic areas associated with
Economy 4.0. By November 2022, these projects had been completed,
providing students and faculty members with opportunities to develop
startups and innovative solutions aligned with the emerging digital eco-
nomy, the “new entrepreneurial paradigm” (Rippa & Secundo, 2019).

Given the growing importance of IE and the limited empirical evi-
dence on the effectiveness of related policies in developing econo-
mies, this study aims to assess the outcomes of the Brazilian IEP. In
particular, it evaluates whether the initiative contributed to creating
an enabling environment for innovation and to fostering entrepre-
neurial outcomes within educational institutions. Accordingly, this
study addresses the following research question: To what extent did
the Brazilian IEP contribute to fostering innovation and entrepreneu-
rial outcomes within Federal Network institutions?

By addressing this question, the study advances the literature in three
main ways: (i) by providing empirical evidence on the implementa-
tion of innovative entrepreneurship policy in an emerging economy;
(ii) by identifying a misalignment between policy design and institu-
tional capacity; and (iii) by offering policy-relevant insights for im-
proving innovation ecosystems in developing contexts.

The analysis is based on a combination of survey data, interviews with
project coordinators, and secondary sources, allowing for a compre-
hensive assessment of the initiative.

2. Literature Review

2.1. The evolution of innovation and entrepreneurship policies
Innovation is widely recognized as a fundamental driver of economic
growth and competitiveness. However, it is inherently complex, dy-
namic, and uncertain, involving nonlinear processes, feedback loops,
and cumulative learning (National Research Council, 1986; Freeman
& Soete, 2008; Pavitt, 2009; Kline & Rosenberg, 1986). Rather than
occurring in isolation, innovation takes place within systems that
require coordination among multiple actors, continuous knowledge
exchange, and effective management (Sirilli, 1998), particularly in an
increasingly globalized economic and scientific environment. This
systemic perspective emphasizes the interdependence between firms,
universities, research institutes, and government agencies, each ful-
filling complementary roles in knowledge generation, diffusion, and
commercialization processes (Cario et al., 2023).

Public policies emerge as a key mechanism for structuring and sustai-
ning these interactions. Since the mid-twentieth century (particularly
in the post-World War II period), governments have increasingly
recognized the strategic importance of Science, Technology, and In-
novation (STI) for long-term economic development (OECD, 1992).
This recognition led to the establishment of institutional frameworks
and policy instruments designed to stimulate technological advance-
ment and enhance national competitiveness (Velho, 2011).
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Opver time, innovation policies have evolved from linear models, based on
a straightforward progression from research to market, to systemic ap-
proaches that emphasize fostering cooperation and coordinated innova-
tion efforts across institutional actors. This shift is reflected in the growing
adoption of national innovation systems frameworks, which highlight the
importance of networks, institutions, and learning processes in shaping
innovation outcomes (Edler & Fagerberg, 2017; Cario et al., 2023).

In this perspective, innovation is understood as a collective and interac-
tive process, in which public policies support and coordinate relation-
ships within the innovation ecosystem, particularly where institutional
articulation is critical for innovation performance (Cario et al., 2023).

Entrepreneurship has also gained prominence as a policy concern.
Rooted in Schumpeterian theory, it is closely linked to innovation,
as entrepreneurs introduce new combinations of resources and tech-
nologies into the market (Schumpeter, 2000). As a result, many cou-
ntries have expanded their policy focus beyond innovation support
to include the promotion of entrepreneurial activity, particularly in
high-growth, technology-based ventures.

In many cases, innovation and entrepreneurship policies have become
increasingly intertwined, giving rise to approaches often referred to
as “innovative entrepreneurship policies” (Dahlstrand & Stevenson,
2007, 2010). These policies seek to bridge the gap between knowledge
generation and market application, promoting the creation of star-
tups, facilitating technology transfer, and strengthening linkages bet-
ween research institutions and industry.

Recent analyses of global STI policy trends indicate a growing empha-
sis on IE as a strategic priority. In addition to traditional areas such as
public research systems and STT governance, governments are increa-
singly focusing on fostering entrepreneurial ecosystems that support
innovation-driven ventures (Vonortas & Castillo, 2022).

Despite these advances, there is still limited empirical evidence on
the effectiveness of integrated policy instruments in emerging econo-
mies, particularly within educational systems.

Moreover, in the Latin America context, innovation policies must be
adapted to local socio-economic and institutional conditions, requi-
ring flexible and context-sensitive policy designs capable of addres-
sing structural constraints (Cario et al., 2023). This study addresses
this gap by providing an empirical evaluation of a nationwide initiati-
ve implemented in Brazil.

2.2. Innovation and entrepreneurship policies in Brazil

Brazil has a long-standing trajectory of public investment in STI, with
significant developments dating back to the mid-twentieth century.
Historically, science and technology policies in Brazil were primarily
oriented toward expanding the supply of knowledge, with limited in-
tegration with the productive sector. Over time, this approach proved
insufficient to generate significant innovation outcomes, highlighting
the need for stronger interaction between academia and industry (Bor-
ges et al,, 2021).
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The 1950s marked a critical turning point, as the federal government
began to prioritize the development of research and education infras-
tructure (Pelaez et al., 2017). Key institutions such as the National Re-
search Council (CNPq) and the Coordination for the Improvement
of Higher Education Personnel (CAPES), both established in 1951,
played a foundational role in shaping the country’s scientific and aca-
demic landscape.

CNPq has historically supported research activities through funding
mechanisms, scholarships, and institutional grants, contributing to
the advancement of scientific knowledge across multiple disciplines.
CAPES, in turn, has focused on improving the quality of higher edu-
cation, particularly through the expansion and strengthening of post-
graduate programs and the qualification of academic staff. Together,
these institutions have been instrumental in consolidating Brazil’s
research capacity.

In parallel, the Brazilian Development Bank (BNDES) was establis-
hed to provide financial support for economic development, inclu-
ding initiatives related to innovation and technological advancement.
By facilitating access to capital, BNDES has contributed to fostering
innovation within firms and supporting strategic sectors of the eco-
nomy.

The institutionalization of STI policies gained further momentum in
the 1960s with the creation of the Brazilian Innovation Agency (FI-
NEP) in 1967 and the National Fund for Scientific and Technological
Development (FNDCT) in 1969. These initiatives signaled a growing
political commitment to innovation as a driver of development (He-
rrera, 1973; Velho, 2011). However, this trajectory was not linear. Du-
ring the 1970s, external economic crises led to a reduction in public
investment in STI (Pelaez et al., 2017), highlighting the vulnerability
of innovation policies to broader macroeconomic conditions.

A renewed emphasis on STI emerged in the 1980s and 2000s, parti-
cularly with the creation of the Ministry of STI and the adoption of
systemic approaches to innovation policy. These developments were
accompanied by efforts to strengthen university-industry collabora-
tion, recognizing the importance of knowledge transfer and applied
research (Rapini, 2007; Gielf et al., 2017).

A major milestone in this process was the enactment of the Innova-
tion Law (Law No. 10.973/2004), which established a legal framework
to promote collaboration between universities, research institutions,
and firms (Alves et al., 2015; Brasil, 2004). The law introduced me-
chanisms to facilitate technology transfer, intellectual property mana-
gement, and partnerships between public and private actors (Lotufo,
2009). It also mandated the creation of Technology Transfer Offices
(TTOs), institutionalizing structures dedicated to managing innova-
tion and fostering collaboration within the national innovation sys-
tem, in alignment with the Triple Helix model proposed by Etzkowitz
and Leydesdorft (1995).
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Subsequent regulatory developments, including Decree No.
9.283/2018, further reinforced this framework, providing greater fle-
xibility for partnerships and emphasizing the strategic role of innova-
tion in national development. In addition, fiscal incentives such as the
“Law of Good” (Law No. 11.196/2005) were introduced to stimulate
private-sector investment in research and development.

More recently, the Brazilian National Innovation Policy (NIP), esta-
blished by Decree No. 10.537 in 2020, represents a significant effort
to strengthen innovation and competitiveness at the national level.
Developed by the Ministry of Science, Technology and Innovation
(MCTT) in coordination with actors from the Brazilian National Sys-
tem of Science, Technology and Innovation (SNCTTI), the policy ex-
plicitly addresses structural weaknesses in the articulation between
research, higher education, and innovation performance.

In addition to institutional frameworks, Brazil has implemented seve-
ral national programs aimed at fostering entrepreneurship and inno-
vation (Aranha, 2016). Initiatives such as the Entrepreneurial Brazil
Program and Startup Brazil have provided financial support, training,
and ecosystem development mechanisms. For instance, Startup Bra-
zil, launched in 2013, supported more than 180 companies through
a public-private partnership model, highlighting the government’s
efforts to stimulate technology-based ventures (Roncaratti, 2017).
Recent federal initiatives, such as the Embrapii-Sebrae Program and
Conecta Startup, combine financial support, acceleration services,
and network-building mechanisms, illustrating a shift toward more
systemic and integrated policy instruments designed to foster inte-
raction among firms, research institutions, and other actors within
the innovation ecosystem (Roncaratti, 2017; Borges et al., 2021). In
parallel, innovation habitats such as business incubators have played
an important role in supporting entrepreneurial activity. Evidence
suggests that incubators integrated with science and technology ins-
titutions contribute significantly to the development of IE (Carmo &
Costa, 2016)".

Despite these advances, the Brazilian innovation system continues
to face significant structural challenges. While the country has de-
veloped a relatively robust institutional framework for STI policies
(CGEE, 2016), innovation outputs remain limited, and university-in-
dustry linkages are still weak (Fernandes et al., 2010).

In addition, bureaucratic barriers, high operational costs, and limi-
tations in entrepreneurship education continue to hinder the deve-
lopment of innovation-driven ventures (Degen & Harkiolakis, 2018;
Sela, 2006). These challenges are explicitly recognized in national
strategies such as the National Strategy of Science, Technology, and
Innovation (ENCTTI) (2016-2022), which outlines key priorities in-
cluding improving institutional conditions for innovation, reducing
regional inequalities, and promoting sustainable development (MC-
TIC, 2016).

'By 2016, Brazil had 369 active incubators, supporting over 2,300 companies and generating more than 53,000 direct jobs, with estimated revenues of approximately R$15

billion (ANPROTEC, 2016).
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Taken together, this context reveals a paradox: despite the existence
of a comprehensive policy framework and a growing entrepreneu-
rial ecosystem, the interaction between AcADEMIA and the produc-
tive sector in Brazil remains limited, which continues to constrain
the effectiveness of innovation policies and knowledge transfer pro-
cesses (Borges et al., 2021). It is precisely within this gap that the
IEP emerges as a relevant policy instrument, seeking to integrate
innovation and entrepreneurship within the Federal Network ins-
titutions.

3. The Brazilian Innovative Entrepreneurship Project (IEP)

3.1. Objectives

The IEP was designed as a public policy instrument aimed at fostering
innovation and entrepreneurship within institutions of the RFEPCT.
The initiative was structured through a public call for proposals,
allowing eligible institutions to submit projects focused on applied
research and entrepreneurial development.

The primary objective of the program was to support the creation and
development of innovative ventures aligned with the so-called Eco-
nomy 4.0. This included technological domains such as the Internet
of Things (IoT), Big Data, Artificial Intelligence, and digital transfor-
mation processes. In doing so, the policy sought not only to stimula-
te technological innovation but also to promote an entrepreneurial
mindset within educational institutions.

More specifically, the initiative aimed to: (i) strengthen research and
innovation capabilities within the Federal Network; (ii) encourage
the development of technology-based solutions with market poten-
tial; (iii) foster the emergence of startups and innovative businesses;
and (iv) integrate education, research, and entrepreneurship within a
unified policy framework.

3.2. Structure and governance

The IEP was implemented through a governance structure involving
multiple institutional actors, reflecting a systemic approach to inno-
vation policy. Financial support was provided in the form of Research,
Development, and Innovation (RD&I) grants, as well as resources for
infrastructure, equipment, and operational activities.
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The Secretariat of Professional and Technological Education (Setec/
MEC) played a central role in coordinating the initiative, overseeing
its implementation, articulating the program across participating ins-
titutions, and ensuring alignment with national education and inno-
vation policies.

The RFEPCT itself represents a key component of the policy’s insti-
tutional framework. Established in 2008, it comprises a nationwide
network of institutions dedicated to professional and technological
education, with a strong emphasis on applied research and regional
development. Its decentralized structure allows for the dissemination
of innovation activities across diverse territorial contexts”.

In addition to governmental actors, the project involved important
partner organizations. The Brazilian Support Service for Micro and
Small Enterprises (SEBRAE) played a crucial role in providing trai-
ning, mentoring, and consultancy services, particularly in areas rela-
ted to business development and market orientation. This contribu-
tion was fundamental in bridging the gap between academic research
and entrepreneurial practice.

The National Association of Entities Promoting Innovative Ventures
(Anprotec) also contributed by supporting the development and ma-
nagement of innovation environments. Its activities included maturi-
ty assessments and training programs aimed at strengthening institu-
tional capacities for innovation management.

Furthermore, the Science and Technology Development Support
Foundation (Facto) was responsible for providing administrative and
financial support, ensuring the efficient allocation and management
of resources.

Overall, the governance model is characterized by a multi-actor
arrangement involving government agencies, educational institu-
tions, and intermediary organizations. This configuration reflects a
Triple Helix logic, emphasizing coordination between academia, go-
vernment, and support entities, and highlights the importance of ins-
titutional articulation for the effective implementation of innovation
policies (see Figure 1).

*The Federal Network was established in 2008 by Law No. 11.892 (Brasil, 2008) and is part of the federal education system under the MEC. It comprises 64 educational
organizations of various types and is present in the country's 27 federative units with 661 institutions.
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Figure 1. Governance structure of the Innovative Entrepreneurship Project
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3.3. Approved projects and participants

The IEP funded a total of 60 projects distributed across 31 institutions
within the Federal Network, covering all five Brazilian macro-regions. As
shown in Figure 2, there is a concentration of projects in the Southeast
region, which accounted for 18 projects (30% of the total), with a parti-
cular emphasis on the state of Minas Gerais, responsible for 9 projects
(15%). This distribution reflects both the higher density of institutions in
this region and its relatively stronger research and innovation capacity.

The Northeast region also presented significant participation, with 17
projects (28%), indicating that the initiative was able to reach less eco-
nomically developed areas and contribute to regional diversification.
Overall, the geographical distribution suggests that, while existing
institutional capacity influenced project concentration, the policy
also achieved a certain degree of territorial diffusion.

Figure 2. Distribution of the 60 approved projects in the IEP

In addition to their geographical distribution, the projects were alig-
ned with different domains of Economy 4.0. Of the total, 23 projects
(38.3%) were related to Agriculture 4.0, 17 (28.3%) to Industry 4.0,
and 20 (33.4%) to Services 4.0. This distribution highlights the diver-
sity of application areas and the relevance of digital and data-driven
technologies across multiple sectors.

Importantly, all approved projects were required to develop both a re-
search component and a business plan. The initiatives were designed
for a 24-month implementation period and involved students and fa-
culty members in the development of solutions oriented toward the
creation of innovative products, services, or business models. These
solutions were expected to be aligned with local demands while si-
multaneously contributing to technological advancement within the
scope of Economy 4.0.
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As illustrated in Figure 3, the program mobilized 1,127 individuals,
with a strong presence of high school and undergraduate students,
alongside faculty and staff.

Figure 3. Individuals involved in the 60 approved projects
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4. Methodology
To evaluate the outcomes of the IEP, this study adopted a mixed-
methods approach, combining quantitative and qualitative data sour-
ces in a triangulated research design (Figure 4).
Figure 4. Data sources and evaluation techniques
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The analysis draws on both primary and secondary data. Secondary
data include official documents related to the IEP, as well as scientific,
technical, and legal literature addressing innovation and entrepre-
neurship policies.

Primary data were collected through two main instruments: a struc-
tured survey and in-depth interviews. The survey was administered
using an online platform and consisted of 28 closed-ended questions,
some of which included optional fields for qualitative comments.
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The questionnaire was structured into thematic categories designed
to capture different dimensions of the IEP, including profiling, per-
ception, RD&I resources, institutional arrangements, and spillover
effects. Prior to data collection, the questionnaire was pre-tested with
a small group of researchers and practitioners familiar with innova-
tion and entrepreneurship projects. This procedure aimed to ensure
clarity, relevance, and internal consistency of the instrument. Based

Table 1. Categories of analysis and objectives
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on feedback obtained during this stage, minor adjustments were
made to the wording and structure of selected questions before the
final application.

Table 1 presents the analytical categories and their respective objecti-
ves, providing an overview of how the survey instrument was struc-
tured and aligned with the evaluation framework.

Category Objective of the questions
Profiling To profile respondents, projects and institutions

To capture the coordinators’ view on innovative entrepreneurship, the public call instrument and the promotion stra-
Perception tegy as a whole, its priorities, selection criteria, assumptions, operationalization and convergence with other initiatives/

programs/policies.

RD&I resources

To evaluate the set of physical facilities and material support conditions - equipment, resources, inputs and services
- used by researchers to carry out RD&I activities, including possible costs related to the installation and adequacy of
equipment allocated to the institutions. The questions aimed to assess the coordinators’ level of satisfaction with the hu-
man, financial and technological resources funded by the Innovative Entrepreneurship Project for the implementation

of their Business Plans and Research Projects.

To evaluate the established institutional arrangement, the role of the agents involved in the implementation and mana-

Political-institutional arrangement

gement of the program and the respective counterparts.

Identify achieved results and impacts (direct, indirect, foreseen and unforeseen) with the development of projects, in the

Spillovers

various dimensions of Economy 4.0 and in society.

Source: prepared by the authors.

Importantly, all project coordinators responded to the survey, resul-
ting in a census of the 60 funded projects. This full coverage enhances
the reliability and representativeness of the quantitative findings.

To complement the survey data, six in-depth interviews were conduc-
ted with selected project coordinators. The selection followed a purpo-
sive sampling strategy, aiming to capture diversity in project outcomes
and experiences. Criteria included variation in levels of innovation
generation, knowledge dissemination, intellectual property outcomes,
and competency development. The interviews provided deeper insights
into the processes underlying the observed results, allowing for a more
nuanced understanding of both achievements and challenges.

The participants represent different institutions within Brazil’s Federal
Education Network, including Federal Institutes and a Federal Cen-
ter for Technological Education, located across the Northeast, North,
and Southeast regions of Brazil. In terms of demographic profile, the
group is predominantly male (five out of six participants), with one
female coordinator, and includes individuals aged between 30 and 44
years. Regarding racial background, three participants self-identified
as brown (parda), two as white, and one as black. All participants hold
academic positions as professors in technical and technological edu-
cation (EBTT), with academic qualifications including four doctoral
degrees and two master’s degrees in fields such as engineering, che-
mistry, education, and computer science.

Survey results were analyzed using descriptive statistics, while inter-
view data were examined through qualitative content analysis. This
approach enabled the identification of recurring patterns, themes,
and explanatory factors.

5. Results

The results of the IEP reveal a multifaceted set of outcomes related
to research development, human capital formation, innovation ac-
tivities, and entrepreneurial dynamics within the Federal Network
institutions.

5.1 R&D infrastructure

Survey data indicate that approximately 91% of respondents percei-
ved a positive impact on research infrastructure. As illustrated in Fi-
gure 5, most coordinators evaluated the adequacy of infrastructure,
human resources, and technological resources as either “adequate” or
“completely adequate”, both for research projects and business plan
development.

This perception suggests that the IEP was successful in providing the
necessary conditions for the execution of RD&I activities. In particu-
lar, the high levels of satisfaction with technological and infrastruc-
ture resources indicate that the financial support effectively addres-
sed critical bottlenecks that previously limited innovation activities
within the institutions.
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Beyond this overall assessment, qualitative evidence reveals that the
development of R&D infrastructure occurred in three distinct ways.
First, the funding enabled the establishment of previously nonexis-
tent or deficient research environments, in some cases resulting in the
creation of new laboratories. These spaces often became important
institutional assets and, in some cases, were recognized as regional
references in Economy 4.0-related research.

Second, the resources supported the acquisition of project-specific
materials and equipment, such as data servers, sensors, and digital
tools, enabling the continuity and consolidation of research activities.
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Third, more advanced technological resources were incorporated,
including 3D printers and high-performance computing equipment,
significantly enhancing the material capacity of institutions to sup-
port research and develop new projects and partnerships.

However, despite these positive assessments, qualitative evidence
from interviews highlights challenges related to procurement pro-
cesses and administrative constraints. Delays in acquiring equipment
and bureaucratic procedures were identified as factors that partially
affected project execution, suggesting the need for more agile opera-
tional mechanisms in future policy designs.

Figure 5. Assessment of the adequacy of inputs provided for the development of research projects and business plans
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Source: prepared by the authors.

5.2 Development of competencies and entrepreneurial culture

The IEP contributed significantly to the development of a wide ran-
ge of competencies among participants, encompassing technical,
intellectual, and behavioral dimensions. Beyond the acquisition of
knowledge directly related to project domains (such as industry,
agriculture, and services), the initiative generated indirect benefits
associated with personal development, problem-solving abilities, and
innovation-oriented skills.

Among student, participation in the projects enabled engagement in
entrepreneurship and innovation activities that are rarely addressed
in traditional curricula. Through hands-on experiences, students de-
veloped the ability to identify real-world problems and design prac-
tical solutions, strengthening their analytical and creative capacities.
In addition, several respondents highlighted improvements in self-
confidence, communication skills, and critical thinking.

Participation in the IEP also influenced students’ career perspecti-
ves. Exposure to innovation and entrepreneurial practices led many
participants to consider alternative professional paths beyond tradi-
tional employment, including entrepreneurship and research-based
careers. In many cases, interaction among team members also foste-
red the development of social and emotional competencies, such as

collaboration, empathy, and the exchange of cultural experiences,
further enriching the learning process.

Among faculty members, the project contributed to the development
of managerial and organizational competencies. Coordinators were
required to engage in planning, organizing, and leading multidiscipli-
nary teams, often managing financial and human resources on a scale
that exceeded their previous experience. For many, this represented
their first opportunity to lead projects of this magnitude.

The involvement of external partners, particularly SEBRAE, also pla-
yed a key role in competency development. Continuous support from
these institutions contributed to enhancing participants’ knowledge
of entrepreneurship, innovation management, and intellectual pro-
perty. Researchers reported that this experience enabled them to bet-
ter understand business models, market dynamics, and the broader
context in which innovations are developed and applied.

Moreover, participation in the project led to a shift in how resear-
chers perceive their own work. Beyond traditional academic outputs,
such as publications, participants reported a growing awareness of
the potential for transforming research results into market-oriented
products and services.
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In addition to individual learning outcomes, the project also con-
tributed to the dissemination of an entrepreneurial and innovation-
oriented culture within participating institutions. Training activities,
mentoring sessions, and especially the organization and participation
in events (such as workshops, seminars, and conferences) played an
important role in promoting knowledge exchange and engagement
with innovation practices. More than 60% of respondents reported
involvement in organizing such events, indicating an active role in
spreading these practices within their institutional environments.

The project also stimulated closer collaboration among different ac-
tors in the innovation ecosystem, including universities, firms, coo-
peratives, public agencies, and support organizations. These partner-
ships facilitated the exchange of knowledge and experiences, while
increasing exposure to real-world challenges and opportunities.

Participation in external events further reinforced this process,
allowing project teams to interact with startups, investors, and fun-
ding agencies. These experiences contributed to broadening parti-
cipants’ perspectives and strengthening their understanding of how
innovation operates in practice, beyond the academic context.

Overall, the IEP contributed to the development of both hard and soft
skills, while simultaneously fostering a cultural shift toward innova-
tion and entrepreneurship. This combined effect highlights the im-
portance of experiential and collaborative environments in shaping
not only individual capabilities but also institutional orientations
toward innovation.

5.3. Knowledge production and intellectual property

The IEP also contributed to scientific production and knowledge
dissemination. Approximately 36.7% of the projects reported the
generation of outputs such as journal articles, conference papers,
and technical reports. These outputs increased academic visibility
and contributed to the diffusion of knowledge generated within the
projects, although their distribution was uneven across institutions,
reflecting differences in research capacity and institutional priorities.

Despite this progress in knowledge production, the results related to
intellectual property were more limited. The majority of innovations
(63%) were not protected at the time of this research. According to in-
terview data, some innovations were still in the process of protection,
while others were not submitted due to strategic decisions, such as the
preference for industrial secrecy or the perception that protection was
not relevant. In some cases, innovations did not meet the necessary
criteria for formal protection.
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These findings suggest a gap between knowledge generation and its
formal appropriation, reinforcing the idea that the transformation of
research outputs into protected or commercializable assets remains
a challenge.

At the same time, it is important to note that, beyond formal intellec-
tual property outcomes, participation in protection processes contri-
buted to the development of relevant competencies. Researchers re-
ported gains in areas such as intellectual property management, legal
procedures, and strategic decision-making regarding protection and
commercialization. In addition, several projects resulted in the de-
velopment of trademarks, fostering capabilities related to branding
strategies, brand positioning, and market-oriented thinking.

5.4. New products, processes, and services

More than half of the projects (57%) reported the development of
new products, processes, or services. These innovations spanned a
wide range of applications, including digital platforms, agricultural
technologies, and industrial solutions, many of which incorporated
elements associated with Economy 4.0, such as artificial intelligence,
IoT (Internet of Things), and data analytics.

However, as illustrated in Figure 6, the majority of these innovations
can be characterized as incremental or adapted solutions, with a sig-
nificant proportion presenting similarities to existing products or
processes in the market. Only a smaller share of the innovations was
considered disruptive or difficult to imitate.

This pattern suggests that, although the IEP was effective in stimula-
ting innovation activities, the level of technological novelty remained
limited. The predominance of incremental innovation reflects both
the institutional context of the participating organizations and the
early stage of development of many projects.

Furthermore, the results indicate that the innovations were prima-
rily oriented toward local and regional markets, with fewer initia-
tives demonstrating potential for global competitiveness. This re-
inforces the idea that, in emerging economies, innovation policies
often generate important learning and capability-building effects,
even when high-impact or disruptive outcomes are less frequent
(see Figure 6).
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Figure 6. Characteristics of the type of innovation produced and its scope
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To provide a more concrete illustration of the types of innovations
generated within the IEP, Table Al (see Appendix) presents a sum-
marized account of selected outputs across different sectors, inclu-
ding agriculture, industry, and services.

5.5. New ventures

The creation of new ventures was relatively limited. Only four star-
tups were formally established as a result of the project, while others
remained in early stages of development.

Survey data indicate that startup creation was not the primary mo-
tivation for most project coordinators. As illustrated in Figure 7, the

Figure 7. Ranking of motivations for accessing the IEP’s funds

main drivers for participation in the IEP were related to research
development, infrastructure improvement, and access to funding,
rather than the explicit goal of creating new businesses.

This finding provides important insight into the dynamics of the ini-
tiative. Although the policy was designed to foster innovative entrepre-
neurship, participants were primarily oriented toward strengthening
research capabilities and institutional infrastructure. This mismatch
between policy objectives and participant motivations helps explain the
limited number of startups generated and reinforces the argument that
institutional context plays a critical role in shaping policy outcomes.
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6. Discussion

The findings of this study provide important insights into the effec-
tiveness of innovation and entrepreneurship policies implemented
within educational institutions in emerging economies. Overall, the
results indicate that the IEP was successful in strengthening research
infrastructure, enhancing human capital, and promoting an entrepre-
neurial culture within the Federal Network institutions. However, its
impact on market-oriented outcomes, such as startup creation and
innovation commercialization, remained limited.

The positive effects observed in terms of infrastructure and capacity
building are consistent with the literature on national innovation sys-
tems, which emphasizes the importance of investments in knowledge
generation and institutional capabilities as foundational elements for
innovation (Lundvall, 2010; Nelson, 1993; Freeman, 1987). In this re-
gard, the IEP contributed to improving the internal conditions neces-
sary for innovation activities, particularly by addressing critical bott-
lenecks that previously constrained research and development efforts.

Research and innovation grants also played a broader role beyond
technical support. In addition to enabling project execution, they also
produced broader social benefits by supporting students’ participa-
tion in research activities, in some cases contributing to household
income. This highlights the multifaceted nature of innovation policies
in educational contexts, where economic, social, and educational di-
mensions are closely intertwined.

The development of competencies observed in this study reinforces
the importance of experiential learning environments in fostering
entrepreneurial skills. In line with Kolb (2014), hands-on activities,
mentoring, and project-based learning contributed to the develo-
pment of technical, cognitive, and behavioral competencies. These
evidences are consistent with Stuetzer et al. (2013), who argue that
entrepreneurial skills are shaped more by diverse experiences than
by formal education alone. Participants developed capabilities such
as creativity, leadership, adaptability, and communication, which are
essential in uncertain and dynamic environments (Haynie et al., 2012;
Watchravesringkan et al., 2013).

At the institutional level, the IEP also contributed to strengthening
collaborative networks within the innovation ecosystem. Increased
interaction among universities, firms, cooperatives, public agencies,
and support organizations facilitated knowledge exchange and bro-
adened participants’ exposure to real-world challenges. As emphasi-
zed by Kesting and Ulhei (2010), the development of an innovation-
oriented culture depends not only on individual capabilities but also
on organizational and systemic conditions that support experimenta-
tion, collaboration, and knowledge sharing.

The dissemination of entrepreneurial culture occurred through a
combination of training activities, mentoring, events, and partner-
ships, particularly with institutions such as SEBRAE. These mecha-
nisms contributed to development of “entrepreneurial knowledge”
(Gianesini et al., 2018), encompassing both conceptual understanding
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and practical application of entrepreneurship. This process extended
beyond individual learning, influencing teaching practices, research
orientations, and institutional dynamics.

Despite these positive outcomes, the limited translation of these ad-
vances into market-oriented results reflects structural challenges wi-
dely documented in the literature. Studies on national innovation sys-
tems highlight that the effectiveness of innovation policies depends
on the interaction between multiple actors, including universities,
firms, and government agencies (Freeman, 1987; Nelson, 1993). In
the Brazilian context, these interactions remain weak, particularly
in terms of university-industry collaboration, which constrains the
commercialization of knowledge (Fernandes et al., 2010). This rein-
forces the need for adaptive and context-sensitive innovation systems
capable of responding to regional specificities and institutional cons-
traints, as emphasized in recent studies on Latin American innova-
tion systems (Cario et al., 2023).

Furthermore, the predominance of incremental innovation identified
in this study aligns with findings from research on emerging econo-
mies, where innovation activities tend to focus on adaptation rather
than radical transformation (Fagerberg et al., 2010). This pattern re-
flects both resource constraints as well as the institutional orientation
of participating organizations, which remain more strongly aligned
with teaching and research than with market-driven innovation.

The limited number of startups generated by the IEP can also be in-
terpreted through the concept of the “entrepreneurial trap”. Accor-
ding to Lederman et al. (2014), developing economies often exhibit
high levels of entrepreneurial activity but low levels of innovation and
scalability. In the Brazilian case, this dynamic is reinforced by struc-
tural barriers such as weak demand for innovation, limited access to
financing, and insufficient integration between knowledge producers
and markets (Pinho & Fernandes, 2015; Jugend et al., 2018).

In addition, the findings regarding participant motivations reveal a
misalignment between policy objectives and institutional behavior.
While the IEP aimed to stimulate entrepreneurship, most partici-
pants were primarily motivated by research-related goals, such as
improving infrastructure and advancing scientific work. This reflects
a broader institutional logic in which organizations adapt external
policies to their existing missions and capabilities.

Taken together, these findings suggest that financial support and
program design alone are not sufficient to generate innovation and
entrepreneurial outcomes. Instead, the effectiveness of such policies
depends on the alignment between institutional capacities, incenti-
ve structures, and ecosystem conditions. As argued by Dahlstrand
and Stevenson (2010), IE policies are more effective in environments
with strong entrepreneurial ecosystems and high levels of interaction
among actors.

These findings also suggest that the exclusive focus on Economy 4.0
technologies, while relevant, may have limited the exploration of op-
portunities in other sectors with strong potential for innovation and
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entrepreneurship. A more diversified approach could enhance the
impact of future policies by aligning them more closely with regional
capabilities and market demands.

This study makes three main theoretical contributions. First, it pro-
vides empirical evidence on the implementation of IE policies within
educational institutions in an emerging economy. Second, it demons-
trates that policy effectiveness is strongly influenced by the alignment
between institutional capacity and policy design. Third, it contribu-
tes to the literature on innovation systems by highlighting the role of
educational institutions as key, yet constrained, actors in the innova-
tion ecosystem.

While these findings provide important insights, they should be in-
terpreted in light of the study’s limitations, which are discussed in the
concluding section.

7. Conclusions

This study examined the implementation and outcomes of the Inno-
vative Entrepreneurship Project, launched by the Brazilian Ministry
of Education in 2020, with the objective of fostering innovation and
entrepreneurship within institutions of the Federal Network of Pro-
fessional, Scientific, and Technological Education.

The findings demonstrate that the initiative made a significant contribu-
tion to strengthening research infrastructure and expanding the scien-
tific and technological capabilities of participating institutions. The fi-
nancial support provided enabled the acquisition of essential equipment
and the establishment of research environments, creating favorable
conditions for the development of innovation-oriented activities. In
addition, the IEP contributed to the development of both technical
and behavioral competencies among students and faculty, reinforcing
the role of experiential learning in fostering entrepreneurial skills.

The initiative also promoted the dissemination of an entrepreneurial
culture through training activities, mentoring, and participation in
events, particularly with the support of SEBRAE. These interactions
facilitated knowledge exchange and contributed to bridging the gap
between academic and practical perspectives on innovation and en-
trepreneurship.

However, despite these positive outcomes, the study highlights impor-
tant limitations in achieving market-oriented results. The creation of
new ventures was limited, and the commercialization of innovations
remained constrained. These outcomes reflect a broader misalign-
ment between policy design and institutional capacity, particularly in
terms of technological maturity, market access, and interaction with
private-sector actors.

Overall, the study reveal a fundamental misalignment between policy
design and institutional capacity. While the policy emphasized en-
trepreneurship and market-oriented outcomes, participating institu-
tions remain predominantly oriented toward teaching and research.
This divergence suggests that the policy design may have overestimated
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the entrepreneurial readiness of these institutions and underestima-
ted the importance of capacity-building in areas such as business de-
velopment, incubation, and technology transfer.

From a broader perspective, this study contributes to the literature on
innovation policy in emerging economies by demonstrating that po-
licy effectiveness depends not only on financial support and program
design, but also on the alignment between institutional capabilities
and ecosystem conditions.

These findings also generate important policy implications. First, fu-
ture initiatives should adopt a more diversified strategic focus. Whi-
le the emphasis on Economy 4.0 technologies has supported digital
innovation, it may have limited the exploration of opportunities in
other sectors. Policies should therefore encourage innovation across
a broader range of domains, aligned with regional capabilities and
development needs.

Second, strengthening entrepreneurship education is essential. Poli-
cies should promote the integration of entrepreneurial competencies
into academic curricula, combining theoretical knowledge with prac-
tical, experience-based learning approaches. This includes fostering
interdisciplinary collaboration and exposure to real-world challenges.

Third, stronger linkages between academia and industry are needed.
The development of partnerships with firms, investors, and innova-
tion intermediaries can facilitate the commercialization of research
results and increase the likelihood of venture creation. Policy instru-
ments should incentivize continuous interaction among these actors.

Fourth, improving support mechanisms for commercialization of
innovation is critical. This includes access to funding, mentorship
programs, incubation and acceleration services, and guidance on in-
tellectual property management, all of which are essential for trans-
forming innovative ideas into viable businesses.

Fifth, policies should promote a more integrated innovation ecosys-
tem by engaging multiple stakeholders, including government agen-
cies, educational institutions, private-sector actors, and support or-
ganizations. The experience of the IEP highlights the importance of
intermediary institutions, such as SEBRAE, in bridging the gap bet-
ween research and entrepreneurship.

This study has some limitations. The analysis is based primarily on
self-reported data from project coordinators, which may introduce
perception bias. In addition, the evaluation focuses on short-term
outcomes, limiting the ability to assess long-term impacts such as
firm survival and scaling. Furthermore, the context-specific nature of
the study may affect the generalizability of the findings.

Future research should explore longitudinal analyses of policy im-
pacts, particularly regarding startup survival, scaling dynamics, and
long-term innovation outcomes. Comparative studies across different
national contexts may also provide valuable insights into how institu-
tional conditions shape the effectiveness of innovation policies.
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Ultimately, evidence suggests that fostering innovative entrepreneur-
ship in emerging economies requires not only well-designed policy
instruments, but also the alignment of institutional capacities and
ecosystem maturity.
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Appendix A - Produced innovations

Table A1. Summarized account of produced innovations within the IEP by field of Economy 4.0

Innovation’s description

Agriculture

Industry

Services

Development of an IoT device that helps producers monitor soil moisture and irrigation management.

KSplit software for agricultural soil mapping that uses intelligent methodology to generate maps.

Method of increasing precision and accuracy in the flow, pressure and temperature measuring process.

Soil moisture sensor that detects humidity variations in the location where the probe is buried for an irrigation management system.
Product and process innovation in embedded computing for trap and capture processes.

Development of social networks (Instagram, Facebook) for local ceramic producers.

Development of a web platform that aims to integrate/connect the different actors involved in sheep and goat farming.

A system with a differentiated business vision and development of brand identity.

E-commerce website

Integration API with SEFAZ/RS (specific State treasury system)

App for qualification and tracking of pink pepper, including front end, back end and core using cell phone photos, including an MVP.
Filing for a software for an interactive vegetable monitoring network, a machine learning logarithm, and an Utility Model.

Process of acquiring and processing agrometeorological data to predict the emergence of diseases.

Property management solution that includes a marketplace, a virtual cooperative system and a basic diagnostic system for pest detection and crop

maintenance.

New process for analyzing spatial data from satellite images.

Production of microgreens with artificial intelligence in a portable box

Development of products for 3D printing in cementitious composites with reduced cement content.

Autonomous navigation system for a motorized wheelchair, considering the social restrictions present in the environment.

Microscale, spatial and temporal mapping of agrometeorological variables of local interest.

Equipment to assist medical professionals in treating people with breast cancer.

Innovation in the separation of glass and PVB film from automotive windshields, thus contributing to recycling and reverse logistics.

Development of a functional machine control solution with monitoring of operating and maintenance conditions

A startup was developed that has already prospected resources form two public calls, 4 software filings and a brand filing.

Software that operates connected to a maintenance bench.

Innovation in the cashew nut processing process, with the use of renewable and low-cost energy sources for the cashew nut cooking (autoclaving) stage,
and in the Cashew Nut Almond supply chain.

Sustainable production of pharmaceutical formulations based on mangaba latex for healing skin ulcers and wounds, and development of a software
for monitoring and evaluating healing progress.

Application for organizing recyclable materials collection requests and route optimization for the recyclers cooperative.

Mechanism for automatic download of bidding documents.

Platform for integrating artists and the public, concentrating all types of art forms in the same place and facilitating the search for this type of service.
Creation of an e-commerce application for small (cooperative) producers in addition to training courses.

Application for therapy of acquired neurological speech disorders.

Digital transformation kit for smart buildings

Intuitive and low-cost data entry through voice command and control inventory via cell phone in a simple.

Digital collective enterprise to increase the flow of small producers.

Source: prepared by the authors.
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