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1. Introduction

The last decades have challenged several firms to adopt new innovation models (Sikimic et al., 2016; 
Slater et al., 2014; Von Hippel, 1986). These challenges arise from companies in different parts of the world 
simultaneously searching for markets and new ways of organizing innovation; this creates opportunities to 
access new technologies, and novel supply possibilities and partnerships, not only with local companies, but 
also with firms in other countries. In this scenario, the Open Innovation (OI) concept as proposed by Chesbrough 
(2003) has been highlighted by practitioners and researchers (e.g., Laursen & Salter, 2006; Randhawa et al., 
2016; Rubera et al., 2016) because of its potential to intensify the flow of internal and external knowledge in 
order to improve the innovation process.

Due to recent changes in the business environment, reflected in the increasing speed of technological changes 
and shortened life cycle of products, it is difficult for companies to ensure their competitiveness through the 
unique and exclusive internal development of new technologies (D’Ambrosio et al., 2017). Therefore, many 
companies are developing more open ways to innovate what is also known as OI: a model in which companies 
more intensively use ideas and technologies developed inside and outside their borders in the innovation process 
(Chesbrough, 2012; Bogers et al., 2017). Furthermore, OI also tends to provide new sources of revenue for firms 
through actions such as inclusion in new markets and the prospects of spin-offs and trading licenses. These 
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innovation practices have the potential to increase revenue and also decrease development costs-especially 
those of R&D.

Through collaboration with external and internal stakeholders, OI has been recognized as an effective approach 
to improving the performance of innovation and operational processes (Jugend et al., 2018; Van de Vrande et al., 
2009). In this sense, the OI approach proposes the adoption of a set of collaborative practices, such as the 
intensification of partnerships with suppliers, clients, universities, research institutes, start-ups, consulting firms, 
and even competitors (Laursen & Salter, 2006; Rauter et al., 2018). Furthermore, the ecosystem of innovation 
and the interaction of the companies within this ecosystem has also been the object of analysis by researchers 
involved with the themes of innovation management and OI (e.g., Rohrbeck et al., 2009; Bogers et al., 2017).

Although the OI has already been the focus of several theoretical research (e.g., Bogers et al., 2017; 
Randhawa et al., 2016; West & Bogers, 2014)—and several empirical research have already been carried out 
in Brazil in this field—there is a lack of specific studies identifying and analyzing the most relevant articles 
published in that country, the most relevant journals and, finally, the main practices and challenges identified and 
analyzed by the Brazilian literature for the adoption of OI. Moreover, this country is one of the largest consumer 
markets in the world and a member of BRICS (Brazil, Russia, India, China and South Africa). In addition, Brazil 
has issues that deserve to be addressed in innovation studies, such as the importance of government support 
in this field (Jugend et al., 2018; Negri, 2018) and the development of diverse technologies, such as biofuels 
(Khatiwada et al., 2016), pre-salt oil (Cavalheiro et al., 2014) and flex fuel motors (Gatti Junior, 2011), among 
others. Therefore, this study aims to identify and discuss these aspects about OI and, thus, contribute to the 
advancement of this area of knowledge by identifying and analyzing specifically the Brazilian research scenario 
in relation to OI.

The following section presents this research’s theoretical concepts, followed by the research method, results, 
and a discussion of the results. Finally, we outline this study’s conclusions and limitations, and some future 
research proposals.

2. Open innovation

As the OI concept proposes, innovations that are usually carried out within companies, especially those 
in R&D and engineering departments, currently tend to intensify external and internal means of accelerating 
and improving the innovation process (Van de Vrande et al., 2009; Huizingh, 2011; Chesbrough, 2012). OI can 
be adopted from two streams of knowledge and technology: inbound open innovation and outbound open 
innovation (Mazzola et al., 2012)—also known as outside-in and inside-out processes (Mortara & Minshall, 2011).

The acquisition and absorption of ideas, knowledge, and technologies from external sources, in addition to 
stimulating internal ones, is the process of inbound OI (Bianchi et al., 2016; Slater et al., 2014). The transfer of 
ideas and technologies to other organizations is the outbound OI process (Spithoven et al., 2010). Outbound 
can be realized, for example, through patent selling, technology licensing, and the creation of spin-offs 
(Chesbrough, 2006; Kutvonen, 2011). It is important to note that some studies in OI (e.g., Gassmann & Enkel, 
2004; Sikimic et al., 2016) recommend the use of the coupled process, with integrated outbound and inbound 
efforts (Gassmann & Enkel, 2004; Sikimic et al., 2016).

Collaboration with external actors and the innovation ecosystem for the integrated development of innovations 
and technologies is a theme widely debated by studies on OI (e.g., Van de Vrande et al., 2009; Huizingh, 2011; 
Munigala et al., 2018; Pitelis & Teece, 2018). In this sense, as observed by Holzmann et al. (2014), a fundamental 
activity in OI is to find suitable partners for collaboration.

With regard to integration with the external environment, there is an emphasis on collaborative relationships 
with suppliers, customers, universities, research institutes, consultants, customers, and even competitors (Gassmann 
& Enkel, 2010; Huizingh, 2011; Laursen & Salter, 2014; Jugend et al., 2018). The existing relationships between 
the different partners for OI are manifested in collaborative practices. Some of these practices are presented 
in Table 1.

Table 1. Open innovation practices.

Practice Definition

Technology Licensing Source of funds through the sale or offering of technological intellectual property.

Employee Involvement
Intensifies the participation of employees, who are not necessarily active in the areas of R&D and engineering, in the 
generation of innovations and development of technologies.

Consumer Involvement Involves customers in innovation and development of products and technologies.

External Collaboration Collaboration with external actors to acquire ideas, knowledge, and technologies.

Purchase of Patents Acquisition and use of patents.
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The concept of OI has been used in many different types of industries with different forms of production and 
markets, such as electronics, automotive, domestic utilities, and the food industry (Ades et al., 2011). The end user 
can be also a partner for innovation in a variety of ways, such as website interaction, co-development, customer 
service channels, and specific events such as best idea contests (Lorentz et al., 2016; MacCormack et al., 2013).

However, there are some barriers to the adoption of OI. Finding appropriate external partners and motivating 
them to participate in the innovation process is one of these barriers (Ye & Kankanhalli, 2013). The “not invented 
here syndrome”—which is an organizational culture bias which reflects a normally negative attitude on the part 
of company employees regarding the adoption of external sources of innovation and technology—is highlighted 
in the literature as an important barrier (Armellini et al., 2018; Burcharth et al., 2014; Katz & Allen, 1982). It is 
also worth noting that innovation can also generate costs, called (i) identification costs related to the detection 
of external knowledge inputs; (ii) costs of assimilation, associated with the transfer of knowledge from outside 
sources to the organization that will absorb it; and (iii) costs of utilization, related to the incorporation of internal 
knowledge inputs to internal activities of development of new products. These costs can also be considered as 
barriers to the adoption of OI.

3. Research method

To meet the objectives proposed for this study, a search and analysis of articles published in Brazilian journals 
which deal with the topic of operations management was carried out. The scope of the study meant that we 
considered only Brazilian journals in the areas of management and operations management and with the best 
evaluations in Qualis Engineering III during the period 2013–2016 (we considered until the evaluation ‘B3’). 
Thus, initially the selected journals were: (i) Production; (ii) Gestão & Produção; (iii) Revista Brasileira de Gestão 
de Negócios (Review of Business Management); (iv) Revista de Administração – USP (RAUSP Management 
Journal); (v) Revista de Administração de Empresas – FGV; (vi) Revista da Administração Pública (Brazilian 
Journal of Public Administration); (vii) Brazilian Administration Review. The initial choice in Engineering III 
occurred because Production journal is edited by ABEPRO - Brazilian Association of Production Engineering. 
We also added to these journals the following traditional publications in the fields of production engineering 
and innovation management: (viii) Gepros, Gestão da Produção, Operações e Sistemas; (ix) Produção Online; 
(x) Product: Management & Development, (xi) Revista Gestão & Tecnologia (Journal of Management &
Technology) and (xii) Revista Brasileira de Inovação (Brazilian Journal of Innovation).

The search was conducted using the websites of the respective journals during the month of December 
2017 and this research was updated in February 2019. This search was initially performed using the keyword 
“innovation” in the journal database and considered the publications of the last seven years (between 2012 and 
2018). We choose this period of time, since the objective of the article was to identify and analyze the recent 
studies in Brazil on open innovation. For this, we defined that articles published before 2012 would not be 
considered for this research. From the reading of the titles and abstracts of all the articles found, only those 
dealing with OI were selected. Within this scope, articles dealing with other types of innovations (and not related 
to OI), such as innovations in information systems or knowledge management, were excluded.

Finally, we found 46 articles that addressed the topic of open innovation in these journals during the 
period examined. The analysis, besides classifying publications by journals, also aimed to verify the identity of 
the main authors, research methods used, and practices and challenges in OI. We analyzed these practices and 
challenges by reading and interpreting all the selected articles (qualitative analysis). The main results obtained 
are presented and discussed in the next section.

4. Presentation of results and discussion

Table 2 shows the 46 studies identified during the period and the research methods used.
It can be observed in Table 2 that most of the Brazilian research in the OI field has the aim of understanding 

the phenomenon of OI by obtaining primary data, be they from companies, universities, governments, or research 
institutes. Approximately 70% of the publications were operationalized through case studies (qualitative), 
quantitative surveys in companies, mixed methods (qualitative and quantitative), or using research action. On the 
other hand, only 15% of the publications were based on theoretical reviews and approximately 11% established 
their analysis on secondary datasets. One article used simulation method.

Among these identified publications, the authorship origin is diffuse. Only six authors have two publications. 
The other authors identified and presented in Table 2, and in the list of references, have only one publication. 
Table 3 shows publications by journals between 2012 and 2018.
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Table 3 indicates that publications on OI in these journals have remained stable over the review period. 
Only in 2012 was there a slightly larger number of publications when compared with the rest of the examined 
period (2013-2018). Notably, of the journals analyzed, the ones that have published most research on the topic 
are Gestão & Produção and Revista Brasileira de Inovação, followed by the journals Production; and Product: 
Management & Development.

In the analysis of the articles surveyed, we observed that the focus of the research on OI in Brazil is divided, 
mainly, into three areas: (i) collaboration between universities and companies; (ii) public support for innovation; 
and, (iii) external involvement in new product development. The next paragraphs address the findings of each 
of these areas.

Table 2. Publications on open innovation in researched Brazilian journals (2012 to 2018).

Study Research Method

Araujo (2012) Qualitative

Benavente et al. (2012) Secondary data analysis

Bueno & Balestrin (2012) Qualitative

Caetano et al. (2012) Research-Action

Carvalho et al. (2018) Quantitative

Closs & Ferreira (2012) Theoretical Review

Dewes & Padula (2012) Qualitative

González et al. (2012) Theoretical Review

González & Toledo (2012) Theoretical Review

Lopes & Carvalho (2012) Theoretical Review

Pitassi (2012) Theoretical Review

Reame Junior & Amaral (2012) Qualitative

Carrijo & Botelho (2013) Quantitative

Cauchick-Miguel et al. (2013) Qualitative

Lara & Guimarães (2013) Qualitative

Mazini et al. (2013) Qualitative

Silva et al. (2013a) Qualitative

Silva et al. (2013b) Qualitative

Alves & Pimenta-Bueno (2014) Quantitative

Castro et al. (2014) Quantitative

Costa & Porto (2014) Mixed Methodologies (quantitative and qualitative)

Desidério & Zilber (2014) Qualitative

Freitas & Dacorso (2014) Secondary data analysis

Serrano & Gobbo Junior (2014) Qualitative

Vieira Filho (2014) Theoretical Review

Matei et al. (2015) Mixed Methodologies (quantitative and qualitative)

Oliveira & Balestrin (2015) Qualitative

Ribeiro & Porto (2015) Quantitative

Rocha (2015) Secondary data analysis

Schaeffer et al. (2015) Quantitative

Fernandes et al. (2016) Mixed Methodologies (quantitative and qualitative)

Moreira et al. (2016) Quantitative

Prim et al. (2016) Quantitative

Silva et al. (2016) Qualitative

Stal & Fujino (2016) Theoretical Review

Vieira & Bonifácio-da-Silva (2016) Quantitative 

Cunico et al. (2017) Quantitative 

Gielfi et al. (2017) Secondary data analysis

Lopes et al. (2017) Mixed Methodologies (quantitative and qualitative)

Rolt et al. (2017) Mixed Methodologies (quantitative and qualitative)

Betim et al. (2018) Qualitative

Enrique et al. (2018) Quantitative

Mendonça et al. (2018) Qualitative

Merino et al. (2018) Simulation

Oliveira et al. (2018) Qualitative

Paula & Silva (2018) Secondary data analysis
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- Collaboration between universities and companies

The collaboration between universities and companies as a means to boost OI is the object of research of 
most of the studies identified (Alves & Pimenta-Bueno, 2014; Castro et al., 2014; Carrijo & Botelho, 2013; 
Closs & Ferreira, 2012; Fernandes et al., 2016; Gielfi et al., 2017; Matei et al., 2015; Oliveira & Balestrin, 
2015; Schaeffer et al., 2015; Silva et al., 2013b; Stal & Fujino, 2016). Closs & Ferreira (2012) point out that 
university–company collaboration tends to be positive for companies because, in addition to reducing innovation 
costs, it also allows greater access to qualified people and university structures, especially laboratories. The findings 
of Castro et al. (2014) suggest that the company–university relationship in Brazil tends to improve the innovative 
performance of firms. Analyzing the innovation ecosystem of the city of Belo Horizonte, Mendonça et al. 
(2018) noted that the presence of many industries and universities and the support of research institutions 
(e.g., FAPEMIG) facilitate the exchange of knowledge, which occurs mainly through contact between employees 
and professors and researchers.

Cauchick-Miguel et al. (2013) observed in their study of a large cosmetics company that open innovation 
initiatives began in the 90s and that the company’s partnerships included more than twenty universities and 
research institutes in Brazil and abroad. Among the results were observed several kinds of collaborations, such 
as cooperation, co-creation, co-design, financing and consulting. Investigating a large aeronautical company 
in Brazil, Araujo (2012) identified advantages and disadvantages in academic partnership projects. Among the 
advantages were integration of technical and specialized knowledge with university projects, increased networking 
with researchers, and access to specialized laboratories. On the other hand, differences in deadline expectations 
between industry and academia and difficulties in negotiations involving intellectual property were some of 
the disadvantages observed.

Although many studies on OI address efforts to analyze the university–company relationship, some of these 
indicate that there are difficulties inherent in carrying out this kind of collaboration in Brazil (Closs & Ferreira, 
2012; Alves & Pimenta-Bueno, 2014; Fernandes et al., 2016). For example, Fernandes et al. (2016) observed that 
universities-notably engineering schools-contribute more to workforce formation than to economic collaborations 
with industries. Among other difficulties identified, notable problems are: the resistance of many universities to 
the realization of partnerships with companies (Stal & Fujino, 2016); the existence of a short-term corporate 
vision which does not take into account the terms of scientific projects; the lack of institutional mechanisms for 
brokering and access to information regarding scientific production; bureaucratic and legal aspects; teams that 
are unprepared to manage cooperation projects; and difficulties in transferring incipient research results to the 
market (Araujo, 2012; Closs & Ferreira, 2012; Alves & Pimenta-Bueno, 2014). Difficulties related to reduced 
structure of university innovation agencies and communication between these agencies and the market were 
also identified (Desidério & Zilber, 2014).

Finally, in this area of collaboration university -company, Petrobras stands out as the company which leads 
university–company research (Alves & Pimenta-Bueno, 2014; Gielfi et al., 2017; Matei et al., 2015). In addition 
to its importance to Brazil, as reported by Gielfi et al. (2017), this emphasis occurs mainly because Petrobras 
has an extensive network of scientific collaborations dispersed throughout the country.

Table 3. Publications in journals on open innovation (2012 to 2018).

Journal
Year

2012 2013 2014 2015 2016 2017 2018 TOTAL

Brazilian Administration Review 0 0 0 0 2 0 1 3

Gestão & Produção 2 0 0 2 0 2 2 8

Gepros. Gestão da Produção, Operações e Sistemas 0 1 1 0 0 0 0 2

Production 2 0 1 0 0 0 2 5

Produção Online 0 1 0 0 1 0 0 2

Product: Management & Development 2 2 0 0 0 0 1 5

Revista Brasileira de Inovação 2 1 2 2 0 1 0 8

Revista da Administração RA - USP 0 0 0 0 2 1 0 3

Revista de Administração de Empresas RAE 1 0 1 0 0 0 0 2

Revista da Administração Pública 1 0 1 0 0 0 0 2

Revista Brasileira de Gestão de Negócios 0 0 0 1 1 0 0 2

Revista Gestão & Tecnologia 1 1 1 0 0 0 1 4

TOTAL 11 6 7 5 6 4 7 46
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- Public support for innovation

Support from and collaboration with the public sector as a way to boost innovation in firms has also been 
the focus of Brazilian research into OI (Dewes & Padula, 2012; Carrijo & Botelho 2013; Vieira Filho, 2014; 
Ribeiro & Porto, 2015; Rocha, 2015). In this sense, Jugend et al. (2018) verified the importance of governmental 
support for the adoption of OI practices in Brazil. Part of this area of research is devoted to analyzing government 
support for innovation in specific sectors of the Brazilian economy such as aerospace (Dewes & Padula, 2012), 
agro-industry (Vieira Filho, 2014), and energy and biotechnology (Ribeiro & Porto, 2015). Other studies have 
focused on examining results from government programs, such as the Program to Support Research in Firms 
(Programa de Apoio à Pesquisa em Empresas – PAPPE) (Carrijo & Botelho, 2013) and even the general results 
of government support for investments in R&D in the country’s industry (Rocha, 2015).

In this context of public sector support for innovation, based on the Triple Helix Model and the concept 
of industrial cluster, Oliveira et al. (2018) presented and analyzed the case of Inatel’s Business Engineering 
Incubator; they observed that incubator participation is relevant for the development of local clusters. Even 
with public support, through financial resources from the Sectoral Funds for Science & Technology for the 
biotechnology and energy sectors, the number of patents generated by Brazilian companies remains below 
expectations (Ribeiro & Porto, 2015).

- External involvement in new product development

Specific studies involving the integration of diverse stakeholders in new product projects—such as customers, 
suppliers, and universities—have also drawn the attention of researchers involved with the OI field (Bueno &
Balestrin, 2012; Enrique et al., 2018; González & Toledo, 2012; Reame Junior & Amaral, 2012; Mazini et al., 
2013; Merino et al., 2018). Using the simulation method to analyze relations between new product development 
and OI, Merino et al. (2018) verified that the generation and absorption of external knowledge and entry of 
new competitors can accelerate the innovation process, which tends to promote differentiation of value for the 
consumer and greater visibility of the product in the market.

Mazini et al. (2013) analyzed a project of a car concept through the Web 2.0 and the issues about co-development 
involving users in various stages of the new product development. Reame Junior & Amaral (2012) observed 
that factors such as trust, commitment, documented learning, team continuity, and good relationship are key 
elements for the good performance of these collaborative relationships in new product development projects. 
Enrique et al. (2018) noted that information and communication technology tools are important to support 
collaborative practices between different partners in new product development processes, because these boost 
communication and cooperation in these kinds of projects.

In addition to these three dimensions, other issues were highlighted by the identified and analyzed articles. 
It should also be noted that “performance” is defined by Carrijo & Botelho (2013), as the generation of patents, 
new jobs, publication of articles, and product insertion into new markets. Merino et al. (2018) emphasize that the 
opening of innovative processes can lead to the increase of potential and effective consumers Silva et al. (2016)
investigated the relationships of small business partnerships with external agents, and their results showed that 
the relationship between external agents and small firms favors innovative performance. In regional clusters, 
Prim et al. (2016) found that firms that access additional resources with greater intensity tend to improve 
product and process innovation and export performance.

It is worth mentioned that, among these studies about OI, only Castro et al. (2014) raise the issue of 
technology licensing as an OI practice. Few studies address the issue of patents (Carrijo & Botelho, 2013; 
Serrano & Gobbo Junior, 2014; Ribeiro & Porto, 2015). Relating OI to sustainability and environment was 
only found in the research study by Cunico et al. (2017). Considering that concerns about the development 
of technologies oriented toward environmental sustainability, especially in the circular economy and sharing 
economy, has received the attention of many researchers (Jabbour et al., 2017; Plewnia & Guenther, 2018), 
this may be a trend for research into OI.

Lara & Guimarães (2013) identified the possible barriers to innovation in companies in the metal–mechanical 
sector. These barriers include aversion to financial risk, difficulties in acquiring materials, aversion to increased 
investment, and lack of government incentives. In the scope of the Brazilian public administration, the study 
by Freitas & Dacorso (2014) indicated that the government has been moving toward OI and that this has been 
done through the use of information technology

Finally, although the findings of Carvalho et al. (2018) highlighted the formation of personal and interorganizational 
trust as keys to the establishment of partnerships for innovation, we did not observe Brazilian studies focused 
on organizational culture in OI and the “not invented here syndrome”; which is recognized worldwide as one 
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of the main barriers to the adoption of OI (Armellini et al., 2018; Burcharth et al., 2014). Future studies could 
analyze this aspect, taking into consideration the particularities of the Brazilian organizational culture.

5. Final remarks

This article aimed to evaluate studies published in Brazilian journals in the production engineering and 
management fields which address OI, detailing the types of research used, and the most analyzed and disseminated 
practices. We understand that the results of this research contribute to the areas of innovation management, 
especially considering the context of an emerging country.

At the same time, it was noted that the Brazilian publications emphasize the relationship of partnerships for 
innovation between companies and universities; it was also observed that these relations tend to present relevant 
challenges, such as: the resistance of some universities toward promoting this type of collaboration and the lack 
of preparation of teams to manage the cooperation projects. Building on these results, future research could 
investigate ways to improve the collaboration between Brazilian universities with companies and even propose 
possible governance mechanisms for this collaboration. Future research results focused on this issue could also 
contribute to the improvement of the quality of the innovation ecosystem in Brazil.

The results of this study also show that the authorship of the studies is diverse, without any particular authors, 
research groups or universities being prominent in the analyzed journals. Although there is no Brazilian journal 
that presents a hegemonic number of publications on OI, it was noticed that ‘Gestão & Produção’, and ‘Revista 
Brasileira de Inovação’ stand out in relation to the other journals analyzed herein.

The results of this work show that there are few studies on OI related to some of the main trends in operations 
management, such as Industry 4.0, big data, artificial intelligence, and circular economy. Future studies could 
show relationships between OI and these themes, taking into account the realities of Brazil or other emerging 
countries. Moreover, additional research could relate OI and innovative performance, but in a manner consistent 
with the Brazilian innovation reality. Furthermore, we did not find studies on the organizational culture of 
Brazilian companies and their relationship to the adoption of OI practices. These themes may be avenues of 
future research.

Among the theoretical implications, this study presents, in an integrated manner, the synthesis of results of 
recent research on OI in the Brazilian landscape. Among the managerial implications, we present practices as 
well as difficulties for the adoption of OI identified by the studies in Brazil. We understand that the presentation 
of these practices and challenges have the potential to guide managers interested in improving the innovation 
process, especially considering the OI perspective.

Finally, it is recognized that this research has limitations. The main limitations are that only qualitative 
analysis was performed and only certain Brazilian journals were considered and still limited to a period of time 
(seven years to search for articles). Future research could broaden the results of this work by integrating other 
journals and the main Brazilian conferences that attract studies on OI. The expansion of the years of search 
of articles could also be considered in future researches Bibliometric studies in databases such as Scopus, Web 
of Science, and SciELO could also complement and deepen the results presented and discussed in this article.
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