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Abstract

The academic spin-off has an important role in regional, social, and economic development. Therefore, it is relevant
that this process has its flow of activities delimited from its peculiarities. However, little has been documented on the
support networks for innovation structured by universities, companies, and government (triple helix) when a spin-off
effort runs on universities. This study aimed to draw an international panorama on the relationship between academic
spin-offs and universities through a systematic literature review of existing scientific publications. In the study, the
importance of the triple helix and support policies for partnerships for academic spin-offs was identified. Literature
also points to a demand for a deep understanding of resource allocations' best time by business incubators and
technology transfer offices. There is a research gap concerning the operational mechanisms that connect universities
and spin-offs to potentialize their relations under a win-win perspective.
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1. Introduction

The spin-off is a new organizational form (Dentoni et al., 2019) and one of the most common ways of promoting
innovation and entrepreneurship due to its high efficiency, according to Luc et al. (2002). Spin-offs promote the
transfer of technology, that is, the transfer of knowledge to the market, according to Mustar et al. (2006). This
knowledge can originate in an institution of science, technology, and innovation when it is called an academic spin-
off; or a company established in the market, receiving the corporate spin-off name (Luc et al., 2002).

The academic spin-off occurrence is related to the triple helix model proposed by Etzkowitz (2003), which discusses
the relationship between the company, government, and university to promote innovation. Academic spin-offs are the
results of these relationships, constituting the economic exploitation of knowledge acquired, developed, or elaborated
in an academic environment, according to Karnani (2012).

The academic spin-off assumes an important role in the economic and social development of a region, according to
Asterbo and Bazzazian (2011) and Montiel-Campos (2018). However, even with universities' importance for academic
spin-offs, little has been documented on how this relationship is or should be (Bezerra et al., 2017). Recent studies
suggest that "different attitudes and support-practices of universities not only affect the propensity to spin-off or the
rate of new business creation, but they play an important role in shaping the spin-off behavior and consequently in
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influencing their performance and growth trends" (Baroncelli and Landoni, 2017). That is the focus of this study,
especially regarding policies to support entrepreneurship and innovation.

According to Gomes and Salerno (2010), it is relevant that the academic spin-off process has its flow of activities
delimited from its peculiarities since this contributes to the economic development of the region and the country. Thus,
the amount of documentation on this process's specificities doesn't fit the current criticality of technology spin-offs
for innovation.

In this sense, this study proposes to perform a bibliometric search using descriptors defined through the research theme
in a peer-reviewed database. The most cited research was analyzed to understand if, in the existing publications in the
area, it is possible to build patterns to construct a spin-off model for serving as a reference for actions of the academy
and actors interested in constituting triple helix environments on university incubators. Despite having a literature
pattern, we identify the main issues for having win-to-win mechanisms for the relationships between spin-offs and
university business incubators. The next section presents our theoretical referential, and after our methodology, results,
discussions, and the concluding remarks.

2. Theoretical background

2.1. Innovation

Schumpeter (1984) was the first to discuss the concept of innovation, stating that it can change the market equilibrium
forever, requiring adjustments so that stability is restored. For the author, innovation is linked to the creation of
combinations with forces and elements within our reach. As said, innovation can unbalance the market and cause a

new economic cycle to be established. In this way, innovation ensures that capitalism is always in motion
(Schumpeter, 1984).

Staying at the top of the market in several business cycles is a challenge that Christensen (2012) claims can be
overcome by embedding innovation as a corporate culture, which involves knowledge management. Similarly, Davila
et al. (2007) characterize innovation as a critical element for the maintenance and development of organizations in
the current competitive environment. Varandes Jinior et al. (2014) argue that innovation is key for generating value
and business sustainability for local, regional, national, and globalized companies. Martinez et al. (2019) suggest that
technology-based companies can potentialize social-economic sectors, such as culture, sports, and the local economy
in general.

Innovation is an event that causes change and a process that generates improvement and changes the competitiveness
of the market. This concept is in line with the theory of economic cycles, as Schumpeter (1984) interpreted. Thus,
innovation cannot be understood as a one-off event but rather as a management process that pervades the organization
as a whole, even under a high-disruptive context as the current technology dynamism (Barbalho et al., 2018).
Therefore, for innovation management to take place effectively, it is important to map the areas' internal relations and
implement routine procedures that optimize the innovative activity (Tidd et al., 2008), such as the technology transfer
process.

2.2 Technology transfer

The transfer of technology is a formal process of transferring the innovations developed in the academic sphere to the
productive sector, valuing the relations between scientific and technological institutions with companies (Stevens et
al., 2015). This process formalizes the transfer of knowledge and its marketing rights to another organization,
according to Bozeman (2000).

In this sense, the transfer of technology is advantageous for the company to market products, processes, and services
(knowledge) without necessarily participating in the initial development stages. For academia, which is generally
focused on research and is not commonly involved in commercial processes (Hung and Tang, 2008), technology
transfer can be another way of funding new research endeavors. According to Giles et al. (2009), the technology
transfer process may occur through the formal channels mentioned in Table 1.

Table 1. Transfer of Technology Channels

| Technology transfer channel | Description
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Temporary employment of an

: A company empl a temporary academi
academic company employs a temporary academic

A company participates in a research consortium of more
Research Consortium than one university or a research institute and more than
one other company
A company buys part of an academic spin-off but does not
have majority control.
A company consults an academic in their knowledge about
a specific question.
A company establishes a research joint venture with a
Joint venture for research university or a research institute and set up an independent
research entity.
The company pays for a required job at the university or a
research institute.
The company funds exploratory research from the
university or a research institute.
Acquisition of rights of a The company acquires rights to use a license or patent from
license/patent a university or a research institute.

Source: Formal channels of transfer of technology (Giles et al., 2009).

Minority capital of a spin-off company

Consulting and mentoring

P&D Contract

Fund for research

As presented in Table 1, the spin-off is one of the formal channels of transferring technology, which counterpart the
university with equity (Giles et al., 2009). According to Pirnay et al. (2003), this can be defined as the process of
creating a company based on knowledge generated in universities from research developed in their environment.
Shane (2004) emphasizes that an academic spin-off is a company created to exploit the intellectual property obtained
through research developed in the academic environment.

The spin-off concept is often confused with start-ups because both organizations are associated with companies with
innovative ideas launched in the market. However, according to Clarysse (2005), the difference is at the origin of the
idea. While spin-offs depart from a parent organization that normally develops the incubator function, the start-ups
come from an independent entrepreneur.

However, a start-up can become a spin-off case when the first one needs the resources to finance its development and
uses a more consolidated company to obtain them through partnerships, contracts, or rights assignment. Thus,
according to Luc et al. (2002), a company buys the start-up idea and invests financial resources in its development,
starting to make profits on them.

The academic spin-off is the result of this relationship, constituting the economic exploitation of knowledge acquired,
developed, or elaborated in an academic environment, according to Karnani (2012). Thus, the academic spin-off
assumes an important role in the economic and social development of the region, according to Asterbo and Bazzazian
(2011). However, even with universities' importance for academic spin-offs, little has been documented about how
this relationship is or should be, especially regarding the policies and mechanisms to support entrepreneurship and
innovation. The recent study of Montiel-Campos (2018) points out that TTOs have little impact on spin-off creation
in Latin America, contrasting to Iacobucci et al. (2021) approaches European countries. The universities' roles in spin-
off creation and growth are open questions that can be studied under the triple helix model.

2.3. Model of the triple helix

Thus, the concept of an academic spin-off is related to the triple helix model proposed by Etzkowitz (2003), which
discusses the relationship between the company, the government, and the university for promoting innovation it
involves the interests of these three actors. For the author, although independent, the three institutions involved work
in cooperation and interdependence for the generation and dissemination of knowledge (Stal and Fujino, 2005).

According to the model, strengthening between the university and the business sector is advantageous for both, in
which the former promotes academic knowledge for social and economic development without having to engage in
business relationships, while the other innovate without the need for extensive research and development structures
(Marcovitch, 1999). In this movement, the government regulates and legislates such interactions, besides defending
society's objectives (Plonski, 1995). For Mota (1999), the government is also responsible for promoting public
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policies that support innovation and the financing of research that enables the generation of knowledge, supporting
the relationship between universities and the business sector.

Bezerra et al. (2017) stated that the triple helix relationship promotes infrastructure, training, and financing for
academic spin-offs, being very important to them. Thus, there are still business incubators in this scenario, which may
come from one or more of these three institutions and, therefore, are considered interinstitutional arrangements that
provide an environment to stimulate and facilitate entrepreneurship (Medeiros, 1998). For Ribeiro et al. (2005),
business incubators stimulate the transfer of technology from the university to the business sector, fomenting
technological innovation's local ecosystems.

The triple helix model also strengthens the role of universities as promoters responsible for innovation, according to
Etzkowitz (2003). Over the years, these structures have been prominent in innovation providers and local and regional
policymakers aimed at an entrepreneurial approach to science within scientific and technological institutions (Cooke
et al., 2007).

24. The Brazilian context

In Brazil, Law 10,973 / 2004 (Brazil, 2004), better known as the Law of Innovation, was a milestone for innovation
in the country since it fostered a cooperative environment for scientific, technological, and innovation production and
strengthened the areas of research and production of knowledge ]28]. Thus, the Law aimed to bring closer ties between
the institutional relationship between Science and Technology and companies, strengthening intermediary institutions'
performance, promoting entrepreneurship and innovation, according to Barbalho et al. (2019).

However, according to Barbalho et al. (2019), the advantages proposed by the Innovation Law were little used, causing
the university and company partnership to remain below expectations. The Law also formalized structures that foster
universities' innovation in regulating their activities, creating legal means for scientific and technological institutions
to encourage research on the productive sector and the economy (Arbix and Consoni, 2011).

However, the Law was insufficient to break the established research dynamics (Barbalho et al., 2019). In general, the
knowledge developed within universities does not follow the interests of the productive sector yet. The author also
points out that the decree regulating the Law did not impact other laws that stifled the innovation process, making the
new publication weak and provoking legal instability.

Given the difficulties faced, in 2015, a House Bill was proposed to revise the Innovation Law (Brazil, 2016). The new
legal framework of the Innovation Law (n°® 13.243 of 2016) aimed to clarify some points of the first version and
stimulate innovation even more (Barbalho et al., 2019). In short, the legal framework provides more clarity and legal
certainty regarding the application and operation of the Law, as well as strengthens the tools to encourage innovation
in the scope of the university-company relationship by associating some activities to the productive sector, such as
business incubation (Brazil, 2016).

The Brazilian Innovation Laws are examples of how the government should support the university-company
relationship and promote entrepreneurship triggers, among other innovation mechanisms (Barbalho et al., 2019).
However, according to Bezerra et al. (2017), little has been documented on the university networks and detailed
procedures for supporting innovation, neither real cases of triple helix relations. In this way, it isn't easy to understand
how this relationship should be and what should be taken to guide new endeavors.

Therefore, this study has undertaken an analysis of the existing literature to understand the context in which these
academic spin-offs occur and the support they receive from incubators. The final purpose is to propose an analytical
framework to capture the relationship between the incubator and its spin-offs. This framework will be posteriorly used
for building a model to guide these relations considering the Brazilian legal context.

3. Methodology

The present study has the exploratory objective (Gil, 2008) to keep the knowledge about relations between spin-offs
and their origin universities to identify existing best practices and build a framework for empirical research in this
area. As Trivifios (1987) described, this research is descriptive since it explores academic spin-offs' reality.
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So, as described in the introduction, based on an analysis of the current literature on academic spin-offs, this study
intends to answer the following questions: how is the relationship between these academic spin-offs with incubators?
Is there a most recommended relationship model between spin-off and universities? What is? If there isn't a
recommended model, which elements must be considered to build one?

The study's methodology involved a bibliometric analysis using the descriptors "spin-off" and "incubator" in the
database of peer-reviewed publications of SCOPUS. The results obtained were filtered to be considered only scientific
and open access articles. Finally, the most recent publications were analyzed. These articles were read, and we applied
bibliometric techniques and qualitative classificatory analysis to identify critical issues of incubators' relations with
their spin-offs.

Initially, the geographical distribution of the publications between the countries was analyzed. The authors' origin
universities were verified. An analysis of the authors and then the years of the publications were carried out. This
information was not largely explored in this paper. Finally, to answer the suggested questions, a qualitative analysis
of the topics covered was carried out to identify the current relationship models and the main constructs that must
compose a framework for analyzing the University-Spin-off relationships in Brazil.

4. Results and discussion

As described in the methodology, the first search obtained 110 publications without any filter and only the descriptors,
which from selecting only scientific articles reduced to 77 items found. From there, only those with open access were
separated, which was 61 publications. The most recent was selected, resulting in 37 restricted access scientific papers
published since 2012, which have the terms "spin-off" and "incubator" in their abstracts.

Based on these 37 published scientific articles, it is initially perceived that 13 countries publish on the subject, three
of which correspond to 47% of the publications being Italy (21%), the most published, followed by Switzerland
(14%), and Brazil (12%). Another important highlight is that 12 of these 17 countries, or 70% are European countries,
Brazil, Mexico, The United States, Botswana, Japan, and South Korea, being the countries from other continents.

There is a European predominance in the publications. Still, Brazil's representativeness stands out that has three
publications discussing the context of supporting and fostering innovation and entrepreneurship in the context of
university incubators (Bezerra et al., 2017; Borges and Filion, 2013; Quintal et al., 2014). Both the Brazilian and
European publications emphasize that the networks of partnerships come from the triple helix and must guarantee
administrative support, training in entrepreneurial skills, material resources, and especially funds.

Besides, there is still a balance in publications that consider university and non-university incubators, 67% for the
first (Bezerra et al., 2017; Borges and Filion, 2013; Quintal et al., 2014; Conceicdo et al., 2017; Pallotta et al., 2018;
Corsi and Prencipe, 2016; Ruijter, 2015; Berbegal-Mirabent et al., 2015; Minguillo and Thelwall, 2015; Fernandez-
Alles et al., 2014; Rogova, 2014; Kim, 2020; Iacobucci et al., 2021) and 33% for the second (Hannibal, 2017; Cantu,
2017; Venturini and Verbano, 2017; Peterkova and Wozniakov, 2016; Peterkova and Wozniakov, 2015; Burckhardt,
2014; Jenni, 2014; Caiazza, 2014; Fabel et al., 2013; Bourelos et al., 2012). However, analyzing the type of incubator
with the country that publishes verified that Brazil, The United States, and Italy discuss these two types. In general,
the publications approach public universities.

The role of universities in supporting and promoting spin-offs is dealt with within 70% of the publications analyzed,
i.e., 26 of them. Such information emphasizes that universities have a relevant role in the spin-off process, whether
through incubators, faculty members (Scagnelli et al., 2019), or other mechanisms. This importance corroborates the
triple helix model described in the introduction, establishing a relationship between universities, business, and
government, as more discussed later.

Regarding the content of the publications, it was verified that 48% of them talk about policies to encourage
partnerships (Bezerra et al., 2017; Cantu, 2017; Venturini and Verbano, 2017; Soetanto and Jack, 2016; Corsi and
Prencipe, 2016; Peterkova and Wozniakov, 2015; Quintal et al., 2014; Bourelos et al., 2012; Kim, 2020; Haan et al.,
2020, Yoshioka-Kobayashi, 2019; Baroncelli and Landoni, 2017; Donegan, 2019; Soetanto and van Geenhuizenb,
2019; Vesperi and Gagnidze, 2019; Teixeira and Ferreira, 2019; Khodaei et al., 2021). The low representativeness of
the incentive policy approach weakens the triple helix model. The relationship between the company and the scientific
and technological institution is supported by the government, which, through incentive policies, regulates and fosters
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innovation and entrepreneurship. This percentage suggests an intermediate maturity of existing policies and the lack
of a model that guides how to make them in general.

Another relevant factor that the systematic literature analysis pointed out is the low incidence of the spin-offs'
relationship mechanisms with incubators among the subjects approached. The spin-off can be understood as an
investment for the incubator, reaping future efforts' rewards. However, it is of the utmost importance for this to be
possible that this relationship's format and the parties' rights and obligations be clear. It is not found in the literature
review. An exception is Teixeira and Ferreira's (2019) work analyzing the practices of intellectual property of
Portuguese TTO over the competitiveness of universities' spin-offs. The authors found that informal protection
mechanisms, such as lead time and trade secrets, foster competitiveness. In contrast, formal protection mechanisms,
such as patents, trademarks, and geographical indications, negatively impact competitiveness.

Moreover, it was verified that only nine (Quintal et al., 2014; Berbegal-Mirabent et al., 2015; Bourelos et al., 2012;
Kim, 2020; Tacobucci et al., 2021; Haan et al., 2020, Yoshioka-Kobayashi, 2019; Baroncelli and Landoni, 2017) from
the 37 analyzed publications discuss the subject studied here. It can be affirmed that this is poorly researched and
scientifically documented, according to our applied methodology. Correlating the two analyzes carried out, it is
noteworthy that from these nine publications, six (Quintal et al., 2014; Bourelos et al., 2012; Kim, 2020; Haan et al.,
2020, Yoshioka-Kobayashi, 2019; Baroncelli and Landoni, 2017) discuss the incentive policies for innovation
partnerships. Thus, it can be stated that these mechanisms of relationship and partnerships are barely elucidated. We
found almost nothing about the "how" issues of these relationships and few regarding the university incubators'
investment return.

Among the publications that discuss relationship mechanisms, eleven publications consider the academic spin-off
model where the university holds part of the spin-off capital, receiving a return on the investment (Quintal et al.,
2014; Berbegal-Mirabent et al., 2015; Khodaei et al., 2021). It is a reasonable model to be considered. It guarantees
the return on financial resources of the investment made while maintaining the definition of activities to be developed
with such resources under the command of the university incubator. With this reward, the business incubator can
reinvest in other spin-offs, a far different approach from Sweden's experiences, for example (Bourelos et al., 2012).

Still discussing this return on investment, the study indicated that only ten (27%) papers argument about obtaining
financial resources (Borges and Filion, 2013; Quintal et al., 2014; Fernandez-Alles et al., 2014; Venturini and
Verbano, 2017; Peterkova and Wozniakov, 2015; Fabel et al., 2013; Baroncelli and Landoni, 2017; Zapata-Guerrero
et al., 2020; Donegan, 2019; Khodaei et al., 2021). Among the publications on obtaining resources, six talks about
policies to support partnerships (Quintal et al., 2014; Venturini and Verbano, 2017; Peterkova and Wozniakov, 2015;
Haan et al., 2020, Yoshioka-Kobayashi, 2019; Baroncelli and Landoni, 2017), and only five of them deal with these
support mechanisms for spin-off funding (Quintal et al., 2014; Haan et al., 2020, Yoshioka-Kobayashi, 2019;
Baroncelli and Landoni, 2017; Donegan, 2019).

Considering the 37 publications analyzed in this study, only five deals with policies to support the partners,
mechanisms of the relationship of the spin-offs with the incubators, and the obtaining of financial resources
simultaneously (Quintal et al., 2014; Haan et al., 2020, Yoshioka-Kobayashi, 2019; Baroncelli and Landoni, 2017;
Donegan, 2019). Therefore, we can affirm that there are scarce discussions about the relations between the
universities' incubators and their spin-offs regarding financial issues.

There are undiscussed questions about whether business incubators guarantee resources for academic spin-offs in a
sustainable way or the return on their investments. This finding contrasts with the practical contexts in which
universities have difficulties in financing their business incubators. Sometimes it is difficult to justify for universities'
central boards the importance of this commonly unreturnable investment. Baroncelli and Landoni (2017) suggest that
the universities' endowment capacity is directly related to incubation and spin-off programs' justification. According
to the authors, "... In top-academic institutions, the availability of services and incentives to facilitate patent rights
ownership, university equities, and venture capital is more likely to be found. In contrast, in lower-ranked universities,
spin-offs mostly rely on incubators services to overcome capital limitations." This view is corroborated by Zapata-
Guerrero et al. (2020).

The analysis also highlighted the triple helix approach's recurrence as a spin-off creation background, often discussing
partnerships between science and technology institutions with the business sector and the government, as Etzkowitz
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(2003) discussed. According to Montiel-Campos (2018), the universities' entrepreneurial orientation positively
influences university spin-offs in Latin America. The use of this theme predominates over those that discuss the
entrepreneurial profile of the founders of spin-offs that pass through incubators in a Schumpeterian analysis
(Schumpeter, 1984) since the founders' theme is present in only three of the articles analyzed in the study. An
interesting insight from Yoshioka-Kobayashi (2019) results from his study at the University of Tokyo. The author
points to a demand for a different triple helix model more suitable for public universities. According to his academic
and commercial bicultural culture, it is a reasonable solution to fulfill these universities' traditional expectations and
achieve innovations.

The publications that discussed triple helix partnerships and the obtaining of funding describe that the support can be
differentiated by the spin-off moment. Except for the Botswana case (Schutte and Direng, 2019), for the less mature
(initial stages), the support should be offered to focus on the team training, which is related to the deepen the
entrepreneurial profile of the founders (Borges and Filion, 2013; Venturini and Verbano, 2017; Peterkova and
Wozniakov, 2015; Fabel et al., 2013). While in the later stages, when the spin-off is more mature, it is important that
the incubator focuses on support marketing activities and promote these companies for them to gain credibility for
their consolidation in the market (Fernandez-Alles et al., 2014; Venturini and Verbano, 2017; Khodaei et al., 2021).

The academic spin-off is one of the most common (Giles et al., 2009) and effective (Yoshioka-Kobayashi, 2019)
technology transfer mechanisms for innovation. Still, few about the technology transfer relations among the spin-off
and their university were found. Literature only states that licensing and equity as the major mechanisms of technology
transfer among the university and spin-offs (Berbegal-Mirabent et al., 2015), a what-type of question. Quintal et al.
(2014) present the bureaucratic context of university business incubators in Brazil under their nucleus of technology
innovation, which was started mandatorily by the Law mentioned above (10,973 / 2004). Kim (2020) points to the
negative effects of universities' external collaboration and the personnel sizes at their technology licensing offices to
create technology-based spin-offs. Besides, lacobucci et al. (2021) point reinforcing a direct effect of TTO size over
spin-offs creation, but not over their growth in Italy. In general, barely discussions about how-issues are found, except
the work mentioned above of Teixeira and Ferreira (2019), who elucidates interesting guidelines for TTO when
licensing to universities' spin-offs.

Finally, according to the theoretical data gathered on the subject, a few more articles are focusing on discussing the
networks of partnerships to support mature spin-offs (Corsi and Prencipe, 2016; Berbegal-Mirabent et al., 2015;
Minguillo and Thelwall, 2015; Fernandez-Alles et al., 2014; Cantu, 2017; Venturini and Verbano, 2017; Soetanto
and Jack, 2016), than on analyzing the incentives received in the initial stages of the process (Bezerra et al., 2017;
Conceigao et al., 2017; Pallotta et al., 2018; Fernandez-Alles et al., 2014; Hannibal, 2017; Jenni, 2014). Neither, only
three studies (Haan et al., 2020; Baroncelli and Landoni, 2017; Khodaei et al., 2021) analyzed a kind of process
through which the incubator suggests an organizational structure or even guidelines to the spin-off growth. As these
endeavors tend to behave more technical-based founders (Barbalho et al., 2009; Dyer et al., 2011) than business
people (Dyer et al., 2011), organizing and structuration are always barriers (Khodaei et al., 2021). The discrepancy
between these publications indicates a research gap whose investigation focus should contribute to the maturation of
spin-offs in the market.

The results presented corroborate with Bezerra et al. (2017) assertion that few publications on innovation networks,
policies, and procedures support academic spin-offs. In this way, important insights were raised to design these

relationships and strengthen the triple helix relations summarized in Table 2.

Table 2. Summary of findings

Topic/framework elements Description
Predominance in publications European countries
The role of Universities for Focus on training for first stages, or market entrance and networks
academic spin-offs for later stages
Mechanisms of relationships
between business incubators and Not documented in the scientific literature
academic spin-offs

. . More a result of the university's policies and activities than because
Spin-off creation . .

of the entrepreneurial profile of its founders
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Licensing or equity. Informal licensing methods can drive better

Technology-transfer . "
gy spin-off competitiveness

Policies to encourage partnerships

between business incubators and Not documented in the scientific literature
spin-offs
Return of investment Not discussed or equity

Source: Authors.

The findings summarized in Table 2 show that the lack of mechanisms to regulate the relationship between the
business incubator and the academic spin-offs is highlighted. When we also see no discussion regarding setting up the
necessary partnerships, we can extract elements to answer our research questions. The issues regarding incubators'
roles, their mechanisms and policies to support spin-offs, and the technology transfer strategies, and finally,
investment returns mechanisms are critical issues for an analytical framework to study Brazilian spin-offs experiences.

Our literature analysis also found experiences with an entirely different way of doing technology-based spin-offs
(Haan et al., 2020; Yoshioka-Kobayashi, 2019), connecting post-doctoral programs entrepreneurship initiatives. These
experiences set an integral connection among teaching, research, and innovation as objectives of the academy—
another question to guide future analysis.

5. Conclusion
The present study proposed performing a bibliographic analysis of publications involving spin-offs and incubators to

identify research gaps and posterior empirical research issues. The study looked for patterns and insights on the
incubators' relations with the spin-off they support.

For this, a search was performed on a peer-reviewed database using the descriptors defined according to the research
topic. The bibliographical analysis pointed the main demands from spin-offs are administrative support, training in
entrepreneurial skills, access to university infrastructure, material, and funds at the beginning of the business, but
especially networking and marketing support when the spin-off is being mature.

There is a distinct difference among literature depending on its origin country. Countries like the Czech Republic,
Russia, and Botswana present an initial discussion regarding entrepreneur culture. Consequently, they put effort into
how business incubators can work for training and stimulate new entrepreneurs. On the other side, the United
Kingdom, the United States, and Sweden have more discussion about business models and funding, and venture
capitalists access to new business. In general, a few discussions about integration mechanisms and especially on how
university incubators can do business with spin-offs to sustain their investment in incubation.

The bibliographical analysis used emphasized the importance of the triple helix model for spin-offs. It suggests that
the triple helix explains this kind of business more than Schumpeterian models based on entrepreneurs' characteristics.
As a common knowledge transfer mechanism for innovation endeavors, it was supposed to find guidelines and best
practices on the researched literature, but there are scarce guidelines. Issues as typical technology transfer contracts,
typical royalties according to the technology disruption promise lack in literature. Moreover, questions such as if
there were bids and calls for selecting spin-offs groups, the origin of spin-off teammates if they worked on the labs
where the technology was developed, and the relations among professors who developed the technology spin-off
itself are also under-discussed.

Few specific discussions were found when we think about our research questions, suggesting a good research topic,
such as mechanisms of the spin-off relationship with the incubator, obtaining financial resources, and discussing the
interinstitutional relationship under a triple helix background. These issues are suggested to be researched to build a
framework of technology development under incubator-spin-off partnerships. The Brazilian Law advanced on
providing knowledge transfer mechanisms from universities to spin-offs, such as professors' participation in the
company board, opening universities' laboratories to support spin-offs, flexibility for intellectual property contracts,
and incubation. These possibilities can be incorporated into an analytical framework complementing the findings we
had in this study.

© |IEOM Society International 825



Proceedings of the International Conference on Industrial Engineering and Operations Management
Sao Paulo, Brazil, April 5 - 8, 2021

Nowadays, venture capitalist and international ventures are starting up funds for investing in new, promising
companies. These funds come across the concept of business accelerators, a private-based support company for new
start-ups. They are commonly working in low-technology intensive new business. But for the spin-off model, where
a strong scientific-based technical background and research structure is mandatory, how can an actor articulate
university labs, incubators, spin-off teammates, business accelerators, and venture capitalists is an open question.
Scientifically and also from a practitioner's point of view. In this way, it is possible to build an academic spin-off
model that promotes mutual benefit among the actors and has greater potential for success. This research is a starting
point for that, but with the limitation of only a theoretical analysis.

References

Arbix, G.; Consoni, F. Inovar para transformar a universidade brasileira. Revista Brasileira de Ciéncias Sociais, 26(77)
(2011).

Asterbo, T.; Bazzazian, N. Universities, entrepreneurship and local economic development. In M. Fritsch (Ed.),
Handbook of research on entrepreneurship and regional development (252—333). Cheltenham: Edward Elgar
(2011).

Barbalho, S. C. M.; Burba, L. Martin, A. R. The effort of "Triple Helix" actors in disruptive technologies. Product:
Management & Development, 16(2) (2018). DOI:10.4322/pmd.2018.014

Barbalho, S. C. M.; Quintella, C. M.; Medeiros, J. C. C. (Org.). O marco legal de Ciéncia, Tecnologia ¢ Inovagdo
(CT&I) e seu potencial impacto na inovagdo no Brasil. 1. ed. Curitiba: CRV Editora, 1. 236 p. (2019).

Barbalho, S. C. M. et al. Rompendo obstaculos para a implantacdo de escritdrio de projetos em empresa de base
tecnologica. Gestao & Producgdo, 16, 435-449 (2009).

Baroncelli, A. and Landoni, M. (2017) 'Exploring differences in university support practices and the effects on spin-
off companies in Boston', Int. J. Entrepreneurship and Innovation Management, Vol. 21, Nos. 4/5, pp.366—-394.

Brazil. Law no 10.973, of 2 December 2004. Incentives for innovation and scientific and technological research.
http://goo.gl/h8§ WAw, last accessed 2019/07/07.

Brazil. Law no 103.243, de 11 January 2016. Estimules scientific development and innovation. Brasilia, 2016.
http://www.planalto.gov.br/ccivil 03/ Ato2015-2018/2016/Lei/L13243.htm>. Last accessed 2019/07/07.
Berbegal-Mirabent, J., Ribeiro-Soriano, D. E., Garcia, J. L. S. Can a magic recipe foster university spin-off creation?

Journal of Business Research, 68(11), 2272-2278 (2015).

Bezerra, E.; Borges, C.; Andreassi, T. Universities, local partnerships and the promotion of youth entrepreneurship.
International Review of Education, 63(5), 703-724 (2017).

Borges, C.; Filion, L. J. Spin-off Process and the Development of Academic Entrepreneur's Social Capital. Journal of
Technology Management and Innovation, 8, (1), 21-34 (2013).

Bourelos, E.; Magnusson, M.; McKelvey, M. Investigating the complexity facing academic entrepreneurs in science
and engineering: The complementarities of research performance, networks and support structures in
commercialization. Cambridge Journal of Economics. 36(3), 751-780 (2012).

Bozeman, B. Technology transfer and public policy: a review of research and theory. Research Policy, 29(4), 627-655
(2000).

Burckhardt, P. A Strong Start-up Scene Flourishes in the Life Sciences Capital Basel. Chimia. 68(12), 855-857 (2014).

Caiazza, R. Benchmarking of business incubators. Benchmarking. 21(6), 1062-1069 (2014).

Cantu, C. Entrepreneurial knowledge spillovers: discovering opportunities through understanding mediated spatial
relationships. Industrial Marketing Management, 61, 30-42 (2017).

Christensen, C. O Dilema da Inova¢ao: Quando as Novas Tecnologias Levam Empresas ao Fracasso. 1 ed. Sdo Paulo:
M. Books (2012).

Clarysse, B. et al. A. Spinning out new ventures: a typology of incubation strategies from European research
institutions. Journal of Business Venturing, 20(2), 183-216 (2005).

Cooke, P. et al. Regional knowledge economies: markets, clusters and innovation. Cheltenham: Edward Elgar (2007).

Conceicdo, O.; Faria, A. P.; Fontes, M. Regional variation of academic spinoffs formation. Journal of Technology
Transfer, 42(3), 654-675 (2017).

Corsi, C., Prencipe, A. Improving innovation in University Spin-offs. The fostering role of the university and region.
Journal of Technology Management and Innovation, 11(2), 13-21 (2016).

Dentoni, D., Bijman, J., Bossle, M.B., Gondwe, S., Isubikalu, P., Ji, C., Kella, C., Pascucci, S., Royer, A. and Vieira,
L. (2020), "New organizational forms in emerging economies: bridging the gap between agribusiness
management and international development", Journal of Agribusiness in Developing and Emerging Economies,
Vol. 10 No. 1, pp. 1-11. https://doi.org/10.1108/JADEE-10-2019-0176

Donegan, M. Bridging commercialization and redevelopment: Jurisdictions and university policy development. Urban

© |IEOM Society International 826


https://doi.org/10.4322/pmd.2018.014
http://goo.gl/h8WAw
http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2016/Lei/L13243.htm
https://www.emerald.com/insight/search?q=Domenico%20Dentoni
https://www.emerald.com/insight/search?q=Jos%20Bijman
https://www.emerald.com/insight/search?q=Marilia%20Bonzanini%20Bossle
https://www.emerald.com/insight/search?q=Sera%20Gondwe
https://www.emerald.com/insight/search?q=Prossy%20Isubikalu
https://www.emerald.com/insight/search?q=Chen%20Ji
https://www.emerald.com/insight/search?q=Chintan%20Kella
https://www.emerald.com/insight/search?q=Stefano%20Pascucci
https://www.emerald.com/insight/search?q=Annie%20Royer
https://www.emerald.com/insight/search?q=Luciana%20Vieira
https://www.emerald.com/insight/search?q=Luciana%20Vieira
https://www.emerald.com/insight/publication/issn/2044-0839
https://doi.org/10.1108/JADEE-10-2019-0176
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Donegan%2C+Mary

Proceedings of the International Conference on Industrial Engineering and Operations Management
Sao Paulo, Brazil, April 5 - 8, 2021

Studies. Volume: 56 issue: 9, page(s): 1768-1785. 2019.

Dyer, J. et al., "The Innovator's DNA: Mastering the Five Skills of Disruptive Innovators," Havard Business Review
Press, p.296 (2011).

Etzkowitz, H. Innovation in innovation: the triple helix of university-industry-government relations. Social Science
Information, 42(3), 293-337 (2003).

Davila, T.; Epstein, M.; Shelton, R. As regras da inovagao. Porto Alegre: Bookman (2007).

Fabel, O.; Hopp, C., Weber, T. When teams of employees spin-off partnerships: matching-technology, information
structure, and the "pure" incubator effect. Journal of Business Economics, 83(4), 383-407 (2013).

Fernandez-Alles, M., Camelo-Ordaz, C.; Franco-Leal, N. Key resources and actors for the evolution of academic spin-
offs. Journal of Technology Transfer, 40(6), 976-1002 (2014).

Giles, M.; Vissers, G.; Wit, J. Selecting the right channel for knowledge transfer between industry and science:
consider the R&D-activity. European Journal of Innovation Management, 12(4), 492-511. (2009).

Gil, A. Como elaborar projetos de pesquisa. 4. ed. Sdo Paulo: Atlas (2008).

Gomes, L.; Salerno, M. Modelo que integra processo de desenvolvimento de produto e planejamento inicial de spin-
offs académicos. Gestdo & Produgdo, 17(2), 1-11 (2010).

Haan, U. D.; Shwartz, S. C.; Gomez-Baquero, F. A start-up postdoc program as a channel for university technology
transfer: the case of the Runway Startup Postdoc Program at the Jacobs Technion—Cornell Institute at Cornell
Tech. The Journal of Technology Transfer (2020) 45:1611-1633.

Hannibal, M. Enacted identities in the university spin-off process—bridging an imaginative gap. Journal of
International Entrepreneurship, v. 15(3), 239-265 (2017).

Hung, S.; Tang, R. Factors affecting the choice of technology acquisition mode: an empirical analysis of the electronics
firms of Japan, Korea, and Taiwan. Technovation, 28(9), 551-563 (2008).

Tacobucci, D.; Micozzi, A. and Piccaluga, A. An empirical analysis of the relationship between university investments
in Technology Transfer Offices and academic spin-offs. R&D Management 51, 1, 2021.

Jenni, M. The Greater Zurich Area is well-positioned in the life sciences in Switzerland and Europe. Chimia, 68(12),
858-862 (2014).

Karnani, F. The University's unknown knowledge: tacit knowledge, technology transfer and university spin-offs
findings from an empirical study based on the theory of knowledge. Journal of Technological Transfer, 20, 1-
16 (2012).

Kim, H. (2020) Determinants of technology-based spin-offs created by universities in Korea, Asian Journal of
Technology Innovation, 28:2, 305-322, DOI: 10.1080/19761597.2020.1749524

Khodaei, H.; Scholten, V. E.; Wubben, E. F. M., and Omta, S. W. F. "The Role of Academic Spin-Offs Facilitators in
Navigation of the Early Growth Stage Critical Junctures," in IEEE Transactions on Engineering Management,
DOI: 10.1109/TEM.2020.2995361.

Luc, D.; Filion, L. J.; Fortin, P. A. Guia de spin-off de empresas: em dire¢do a novas formas de praticas empresariais.
Montreal: Ecole des Hautes Etudes Commerciales (2002).

Marcovitch, J. A cooperacdo da universidade moderna com o setor empresarial. Revista de Administracao, Sao Paulo,
34(4), 13-17 (1999).

Martinez, M.IL.; Guillé, N;. and Santero, R. (2019), “La Economia Social en el emprendimiento de base tecnologica
en Espafia. Un analisis cualitativo”, CIRIECEspafia, Revista de Economia Publica, Social y Cooperativa, 96,
65-90. DOI: 10.7203/CIRIEC-E.96.12969.

Medeiros, J. Incubadoras de empresas: Licdo da experiéncia internacional. Revista de Administragdo, Sdo Paulo,
33(2), 5-20 (1998).

Minguillo, D., Thelwall, M. Which are the best innovation support infrastructures for universities? Evidence from
R&D output and commercial activities. Scientometrics, 102(1), 1057-1081 (2015).

Montiel-Campos, H. (2018), "University spin-offs creation in the Latin American region: An exploratory
study", Journal of Entrepreneurship in Emerging Economies, Vol. 10 No. 3, pp. 386-408.

Mota, T. Interacao Universidade-Empresa na sociedade do conhecimento: reflexdes e realidades. Revista Ciéncia da
Informagéo, Brasilia, 28(1) (1999).

Mustar, P. et al. Conceptualising the heterogeneity of research-based spin-offs: a multi-dimensional taxonomy.
Research Policy, 35(2), 289-308 (2006).

Pallotta, V.; Campisi, D. STarmac: An environment for the stimulation and development of entrepreneurial projects
in academic institutions. Industry and Higher Education, 32(4), 269-280 (2018).

Peterkova, J., Wozniakov, Z. Evaluation of start-ups and spin-offs by using economic or non-economic variables.
Actual Problems of Economics, 180(6), pp. 175-182 (2016).

Peterkova, J., Wozniakov, Z. The Czech innovative enterprise. Journal of Applied Economic Sciences. 10(2), 243-

© |IEOM Society International 827


https://journals.sagepub.com/toc/usj/56/9
https://www.emerald.com/insight/search?q=H%C3%A9ctor%20Montiel-Campos
https://www.emerald.com/insight/publication/issn/2053-4604

Proceedings of the International Conference on Industrial Engineering and Operations Management
Sao Paulo, Brazil, April 5 - 8, 2021

252 (2015).

Pirnay, F.; Surlemont, B.; Nlemvo, F. Toward a typology of university spin-offs. Small Business Economics, 21(4),
355-369 (2003).

Plonski,, G. Cooperagdo empresa-universidade na Ibero-América: estdgio atual e perspectivas. Revista de
Administragdo, Sao Paulo, 30(2), 65-74 (1995).

Quintal, R. S.; Santos, B. R. C.; Terra, S. R. Politicas organizacionais de ciéncia, tecnologia e inovacao e gestio da
propriedade industrial: Uma andlise comparativa em instituicdes de pesquisa. Gestao e Produgdo, 21(4), 760-
780 (2014).

Ribeiro, S.; Andrade, R.; Zambalde. L. Incubadoras de empresas, inovagéo tecnologica e agdo governamental: o caso
de Santa Rita do Sapucai (MG). Cadernos EBAPE.BR, 3, 1-14 (2005).

Rogova, E. The effectiveness of business incubators as the element of the universities' spin-off strategy in Russia.
International Journal of Technology Management and Sustainable Development, 13(3), 265-281 (2014)

Ruijter, V. et al. The Business Engineering Surgical Technologies (BEST) teaching method: incubating talents for
surgical innovation. Surgical Endoscopy, 1, 48-54 (2015).

Scagnelli, S.; Vasile, L. and Apostolov, M. Survival drivers of post-incubated start-ups: the effect of academic
governance. International Journal of Innovation Management Vol. 23, No. 7 (October 2019) 1950062 (20 pages)

Schumpeter, J. Capitalismo, Socialismo e Democracia. Rio de Janeiro: Zahar (1984).

Schutte, F.; Direng, T. Incubation of entrepreneurs contributes to business growth and job creation: a Botswana case
study. Academy of Entrepreneurship Journal. Volume 25, Issue 3, 2019. p.1-17.

Shane, S. Academic Entrepreneurship. University Spin-offs and Wealth Creation. Edward Elgar, Northampton: EUA
(2004).

Soetanto, D.; van Geenhuizenb, M. Life after incubation: The impact of entrepreneurial universities on the long-term
performance of their spin-offs. Technological Forecasting & Social Change 141 (2019) 263-276.

Soetanto, D.; Jack, S. The impact of university-based incubation support on the innovation strategy of academic spin-
offs. Technovation, 50-51, pp. 25-40 (2016).

Stal, E.; Fujino, A. As relagdes universidade-empresa no Brasil sob a Otica da Lei de Inovacdo. Revista de
Administragdo e Inovagdo, Sao Paulo, 2(1), 5-19 (2005).

Stevens, A., Toneguzzo, F., Bostrom, D. AUTM U.S. licensing survey: FY 2004. Association of University

Technology Managers. (2005).
<http://www.immagic.com/eLibrary/ARCHIVES/GENERAL/AUTM_US/A051216S.pdf>. Last accessed
2019/05/15.

Tidd, J.; Bessant, J.; Pavitt, K. Gestdo da inovagdo. 3 ed. Sao Paulo: Artmed (2008).

Teixeira, A. A.C.; Ferreira, C. Intellectual property rights and the competitiveness of academic spin-offs. Journal of
Innovation & Knowledge 4 (2019) 154-161.

Trivifios, A. Introducdo a pesquisa em ciéncias sociais: a pesquisa qualitativa em educagdo. Sao Paulo: Atlas (1987).

Varandes Junior, A.; Salerno, M.; Miguel, P. Analise da gestdo da cadeia de valor da inovagdo em uma empresa do
setor sidertirgico. Gestdo & Produgdo, 21(1), 1-18 (2014).

Venturini, K.; Verbano, C. Open innovation in the public sector: Resources and performance of research-based spin-
offs. Bus. Process Management Journal, 23(6), 1337-1358 (2017).

Vesperi, W. and Gagnidze, 1. (2019), "Rethinking the university system: toward the entrepreneurial university (the
case of Italy)", Kybernetes, Vol. ahead-of-print No. ahead-of-print. https://doi.org/10.1108/K-12-2018-0662

Yoshioka-Kobayashi, T. Institutional Factors for Academic Entrepreneurship in Publicly owned Universities in Japan:
Transition from a Conservative Anti-industry University Collaboration Culture to a Leading Entrepreneurial
University. Science, Technology & Society 24:3 (2019): 423—445.

Zapata-Guerrero, F.T., Ayup, J., Mayer-Granados, E.L. and Charles-Coll, J. (2020), "Incubator efficiency vs. survival
of start-ups", RAUSP Management Journal, Vol. 55 No. 4, pp. 511-530. https://doi.org/10.1108/RAUSP-04-
2019-0063

Biographies

Ana Carolina Nerva Blumm has a degree in Production Engineering from the University of Brasilia (UnB) in 2015
and a master's degree in technology transfer from PROFNIT. During graduation, he researched the areas of risk
management and product innovation. He has experience in the areas of project and process management, supply
management and logistics, statistical data analysis, and innovation in the health, education, and enterprises sectors by
Emplavi Realiza¢des Imobilidrias LTDA, Nestlé LTDA, and EloGroup Development and Consulting. She also worked
as a researcher in the area of innovation by CDT/UnB in 2017. Currently, he works as a product manager at Caixa
Seguradora.

© |IEOM Society International 828


https://www.emerald.com/insight/search?q=Walter%20Vesperi
https://www.emerald.com/insight/search?q=Ineza%20Gagnidze
https://www.emerald.com/insight/publication/issn/0368-492X
https://doi.org/10.1108/K-12-2018-0662
https://www.emerald.com/insight/search?q=Francisco%20Tom%C3%A1s%20Zapata-Guerrero
https://www.emerald.com/insight/search?q=Jannett%20Ayup
https://www.emerald.com/insight/search?q=Elizabeth%20L.%20Mayer-Granados
https://www.emerald.com/insight/search?q=Jorge%20Charles-Coll
https://www.emerald.com/insight/publication/issn/2531-0488
https://doi.org/10.1108/RAUSP-04-2019-0063
https://doi.org/10.1108/RAUSP-04-2019-0063

Proceedings of the International Conference on Industrial Engineering and Operations Management
Sao Paulo, Brazil, April 5 - 8, 2021

Sanderson C. M. Barbalho has a degree in Electrical Engineering from the Federal University of Rio Grande do
Norte (1993), a master's degree in Mechanical Engineering from the Federal University of Rio Grande do Norte
(1997), and a doctorate in Mechanical Engineering from the University of Sdo Paulo (2006). Both master's and Ph.D.,
developed in the area of Production Engineering. He is a project management professional with a PMP (Project
Management Professional) certificate by the Project Management Institute (PMI). He is currently an adjunct professor
in the Department of Production Engineering at the University of Brasilia and ex-Director of the Technological
Development Center (CDT) at UnB. He worked between January 2003 and January 2008 as a senior development
engineer and project manager, and between January 2008 and August 2012 as Project Manager at OPTO
ELETRONICA SA. He has experience in Electronic Engineering, Manufacturing Processes, Production Management,
and Product Development.

© |IEOM Society International 829



	1. Introduction
	2. Theoretical background
	2.1. Innovation
	2.2. Technology transfer
	2.3. Model of the triple helix
	2.4. The Brazilian context
	3. Methodology
	4. Results and discussion
	5. Conclusion
	References
	Biographies



