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A Review and Exploration of the Effects of University-Company Cooperation 

Policy on Innovation Outputs in the Brazilian Industry 

 

Abstract 

Boyu Liu 

The importance of cooperation between universities and firms has been drawing attention in the 

academic field. The relationship among university, government and firms is the key point in 

promoting innovation. Brazil, as one of the most influential countries in the southern hemisphere, 

has implemented measures and policies in promoting technology and innovation. These policies 

were born towards increasing productions, exports, investment and employment and have been 

playing important roles in developing innovation. Among them, Technological Innovation Law 

(Law No.10, 973/04) launched in 2004 is considered one of the most important policies in the 

Brazilian National Innovation System. This law stipulates the rules from the national level for the 

researchers from universities and research institutes participating in research projects with 

companies. In order to create technological autonomy and industrial development in Brazil, this 

law establishes measures for innovation within companies and universities. With the aim to 

analyze whether the innovation policy from the government will affect the cooperation and 

improve innovation outputs in the Brazilian industry, this research uses data from the 

Technological Innovation Research (Pesquisa de Inovação Tecnológica, PINTEC) and puts 

forward four hypotheses. By analyzing the data of the university-company cooperation and using 

multiple regression model and mediator model, the results will show whether the policy is effective 

and could promote innovation outcomes for the companies. 

 

Keywords: Innovation Policy, the Innovation Law, University-Company Cooperation, Source of 

Knowledge, Innovation Outputs 
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1. Introduction 

The university-company cooperation has been drawing the attention for analysis over decades. 

According to the Oxford Handbook of Innovation, university has been playing important roles in 

promoting the technology and innovation development for companies (Dodgson et al., 2013). 

About the relationship of universities and firms, there have been a great amount of literature. The 

famous “Triple Helix Theory” put forward by Etzkowitz (Etzkowitz, 2003), holds the view that 

policy analysis must be broadened beyond the realm of government actions to incorporate the 

negotiations that take place among university, industry and government. The trilateral initiatives 

and their bilateral should be identified. Especially the interconnections between the institutions, 

like the links between universities and companies, have been important bilateral influential 

relationships.  

Additionally, the roles of universities and companies are changing between each other. Because 

of the cooperation, each area has been taking roles for another. The universities are taking roles as 

entrepreneurs and firms start to cooperate with universities and have more functions of researching. 

However, “Triple Helix Theory” only emphasizes on the importance of the cooperation between 

universities and firms, it does not go deeper to the empirical analysis to verify the innovation 

outputs of firms. There have been a lot of theoretical research on the links of innovative 

cooperation between universities and firms (Belderbos et al., 2004; Bessant and Venables, 2010; 

Cassiman and Veugelers, 2006), however, because of the difficulty in obtaining the data for 

innovation study, there is still a lack of empirical analysis in this area. Although some empirical 

analyses are analyzing the links of cooperation between universities and companies (Arvanitis et 

al., 2008; Belderbos et al., 2004; Edgington, 2008), there is still a gap to be filled on the effect of 

innovation policy and the cooperation between universities and companies. The empirical research 

on the interactions among innovation policy from governments, cooperation and outcomes in firms 

could rarely been seen. 

Brazil, as one of the promising developing countries, has put more efforts in developing innovation 

through carrying out science and innovation policy. The Law of Innovation launched in 2004 has 

been considered one of the most important policies in Brazil. The Law of Innovation is the first 



4 

 

Brazilian law that regulates the relationship between Universities (and Research Institutions) and 

companies. Since science and innovation policy is important in building National Innovation 

System (NIS), whether the policy, Law of Innovation, can increase the cooperation between the 

universities or research institutes and firms should be analyzed. This paper will evaluate the effect 

of innovation policy that simulates university-company cooperation on the innovation outputs by 

using the data from Pesquisa de Inovação Tecnológica (PINTEC), which is one of the most reliable 

data on innovation study in Brazil.  

Many research on innovation in Brazil has used the PINTEC data for theoretical or empirical 

analysis, most of which focus on firm level and reach controversial conclusions. Many studies find 

that cooperation has a beneficial influence on innovation outcomes (Araújo and Salerno, 2015; 

Frank et al., 2016; Sousa et al., 2015), while others find that universities and research institutes are 

not the important players in the cooperative relationships of firms or the important information 

sources (Müller et al., 2017a).  

This paper tries to find out whether the innovation policy could be beneficial to the innovation 

outputs of firms. If the policy is beneficial to the final innovation outputs, then how does this 

process happen? This research tries to analyze the two variables that may affect this process:  

Cooperation and Source of Knowledge. By analyzing the data that focuses on the university-

company cooperation and source of knowledge, the results will show whether the policy is 

effective and could promote innovation outputs of the companies. This research will analyze the 

how does this influence happen and the possible reasons behind it. Managerial lessons will also be 

given based on the final results.  

The rest of the paper is organized as follows. Section 2 presents the literature review on innovation 

policy in Brazil and develops the hypotheses. Section 3 is the data and model. Section 4 is the 

empirical results. Section 5 is the conclusion and limitation. 
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2. Literature Review and Hypothesis 

Over the last decade, Brazil has implemented measures and policies in promoting technology and 

innovation. These policies were born towards increasing productions, exports, investment and 

employment and have been playing important roles in developing innovation. Before getting into 

the Technological Innovation Law, it may be helpful to have an overview of these main policies 

in history. The first attempt in the history of Brazilian innovation policy was the creation of the 

Sectoral Funds in 1999 (Negri and Rauen, 2018). At that time, each of the sectoral funds was 

having its own source of specific funding. These funding sources were also undergoing with other 

implements, such as a specific tax on foreign technology acquisition. The funds were aimed at 

providing an expended source for scientific and innovative development at that time since the 

financial crisis was affecting the budget for S&T ((Pacheco, 2007). Besides that, the “Lei do Bem” 

(Law No.11, 196/05) was enacted. It established a specific tax deduction that could be 

automatically applied to reality. The Informatics set of Laws was designed to increase the amount 

of local content in the electronic products in Brazil. These are the main innovation policies in the 

first decade of 21st century in Brazil. 

Among the innovation policies, the Technological Innovation Law (Law No.10, 973/04) launched 

in 2004 was considered one of the most important policies in the Brazilian National Innovation 

System (Negri and Rauen, 2018; Almeida, 2008). This law stipulates the rules from the national 

level for the researchers from universities and research institutes participating in research projects 

with companies. In order to create technological autonomy and industrial development in Brazil, 

this law establishes innovation measures and creates incentives for innovation within companies 

and universities. After the establishment of the Technological Innovation Law, National 

Association of Federal Higher Learning Institutes (ANDIFES) created a Commission for Science, 

Technology, Innovation and Entrepreneurship with the aim to evaluate the commitment of the 

university-company cooperation. According to the reports from the Commission, great progress 

has been achieved after the Innovation Law in 2004 (Almeida, 2008).  

The cooperation between universities and firms has been playing important role in promoting 

innovation and performance in entrepreneurial firms not only in Brazil but also in the whole world. 
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Based on a quantitative study of a sample of firms located in the Northern Savo region in Finland, 

Varis and Littunen examine the information sourcing practices of SMEs associated with the 

development of different types of innovation (product/process/market/organizational) (Varis and 

Littunen, 2010a). They find that the introduction of new product and market innovation appears to 

be associated with the use of accessible information sources, including the cooperation between 

universities. The findings also indicate that the introduction of new product, process and market 

innovations is positively associated with firms’ growth. Motohashi examines the role of new 

technology-based firms in university/industry collaborative activities in Japan (Motohashi, 2005a). 

These activities have been diffused into small firms and it is found that these smaller firms achieve 

higher productivity through the cooperation from universities than large firms. Besides that, the 

cooperation between universities and firms is playing a strong role in reducing the dependence of 

Japan’s system of innovation on in-house R&D conducted within large firms. Mansfield and Lee 

analyze the factors determining which universities firms will cooperate with and support to do 

R&D (Mansfield and Lee, 1996). Based on data from major US firms in the electronic, information 

processing, chemical, petroleum, pharmaceutical and metal industries, they find that the firms are 

more willing to cooperate with prestige universities that may offer fundamental and leading 

knowledge. At the same time, “second tier” departments seem to play under-appreciated role in 

this cooperation. The cooperation between universities and firms are common and crucial. Based 

on data of Swiss firms, Arvanitis et al. investigate the impact of knowledge and technology transfer 

activities from universities to industry (Arvanitis et al., 2008). They find that knowledge and 

technology transfer activities with research institution or universities seem to improve 

considerably with the innovation performance of firms both in terms of R&D intensity and sales 

of new products. 

The above are from the world level. In the Brazilian context, there are also some studies that 

concentrate on the cooperation of Brazilian companies and universities. Sousa et al. discover that 

cooperation between private firms and public institutes improves knowledge flows between agents 

(Sousa et al., 2015). With the data from PINTEC, Sousa et al. use propensity score matching to 

analyze the factors associated with decisions on whether to participate in cooperation activities 

and evaluate the effect of such decisions on performance of these firms and find that cooperation 

positively influences the rate of success in product innovations. Besides that, Araújo and Salerno 
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also focus on the firm level analysis with the data from PINTEC (Araújo and Salerno, 2015). They 

find that technological strategies improve the productivity and size of all firms and the source of 

knowledge (from universities, research centers, training and testing institutions) could benefit the 

final outcome. By means of PCA and 2SLS regression, Frank et al. analyze how innovation 

activities conducted in Brazilian industrial sectors may affect the innovation results (Frank et al., 

2016). The results show that market-orientation strategy that prioritizes external R&D activities 

could be positive in promoting innovation output.  

Nevertheless, few studies aim at finding out the specific cooperative relationship between 

universities/research institutes and companies. Müller et al. conduct a documental research and 

find that actors such as universities or research institutes are not considered to be important for 

cooperative relationships or as information sources (Müller et al., 2017a). To find out whether the 

cooperation between universities/research institutes and companies will promote the innovation 

output of companies and whether the policy (the Innovation Law) that aims at increasing the 

university-company cooperation is effective, I develop the following hypotheses based on the 

existed literature. 

 

2.1 Innovation Policy and University-Company Cooperation 

From the document of the Law of Innovation 1 , this policy aims to foster and support the 

establishment of strategic alliances and the development of cooperation projects involving 

Brazilian companies, universities or other research institutes in the field of research and 

development with the target of generating innovative products and processes. And it is the first 

Brazilian law that regulates the relationship between universities (and research institutes) and 

companies. 

According to the reports from the Commission built by National Association of Federal Higher 

Learning Institutes (ANDIFES), only 9 percent of the participating universities had incorporated 

                                                           
1 Law no. 10,973 of December 2, 2004: http://www.planalto.gov.br/ccivil_03/_Ato2004-
2006/2004/Lei/L10.973.htm  

http://www.planalto.gov.br/ccivil_03/_Ato2004-2006/2004/Lei/L10.973.htm
http://www.planalto.gov.br/ccivil_03/_Ato2004-2006/2004/Lei/L10.973.htm
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entrepreneurship in their undergraduate courses before the 2004 policy was passed. After the 

enforcement of the policy, 82 percent got involved with it. This policy was important for the 

cooperation and communication between the universities and companies (Almeida, 2008). 

According to the research from Perkmann and Wash, the organizational relationships between 

universities or other public research organizations and industry play an important role in driving 

innovation process (Perkmann and Walsh, 2007). Bercovitz and Feldman investigate the links of 

firm innovation strategy and structure with the involvement with university research partners. They 

find a strong relationship between firm innovation strategy and frim-university research 

interactions (Bercovitz and Feldman, 2007a). The role of university could be seen as a natural 

incubator with flexible resources and inexpensive human resources, which could be essential in 

building cooperation with firms (Etzkowitz, 2003). At the same time, the science policy from the 

national level can affect the cooperation between the universities and industry, while the support 

from the government is essential to develop “basic research”. The science policy report from 

Vannevar Bush, Science: The Endless Frontier, is considered the pillar of support for the 

prerogatives of fundamental and unfettered research (Vannevar, 1960). As we can see from the 

above, the companies have been taking the role of making profits and was far away from the 

universities in history. While the universities are taking the job as conducting fundamental research, 

without the aim of making any profits. The two are totally different oriented with different 

purposes. In the context of Brazil, Law of Innovation is the first innovation policy that tries to 

foster the distance of the two, trying to combine the universities and companies with cooperation. 

The Law of Innovation tries to bring benefits and opportunities for these cooperation. 

Therefore, I hypothesize that: 

H1: Innovation policy can increase cooperation between the universities or research institutes and 

firms.  

2.2 Innovation Policy and Source of Knowledge from Universities or Research 

Institutes 

Source of knowledge is important for the innovation of firms. A growing literature has been 

focused on the links between firms and different sources of knowledge, such as suppliers, lead 
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users, public entities and universities (Chesbrough, 2003; Gibbons and Johnston, 1974; Herrera et 

al., 2009; Lundvall, 2010; Niosi, 1999).  

Source of knowledge refers to the sources, including other companies, providers, consumers, 

universities and research institutes that provide essential information and contribute to the 

development of innovation for firms. In the literature, source of knowledge could also be addressed 

as source of innovation or information source. According to Von Hippel, sources of innovation are 

types of different economic actors (users, suppliers, producers, or others such as universities) that 

contribute towards the development of products, process, or service innovations (Hippel, 1988). 

GPEARI suggests that information sources for innovation are the ones that provide useful 

information for new innovation projects or contribute to the conclusion of innovation projects in 

progress (GPEARI, 2008).  

Source of Knowledge (or Source of Information) and Cooperation are both two important concepts 

in the innovation study, these two concepts are listed separately in the data from PINTEC as factors 

that may affect innovation outputs of firms. In the innovation literature, these two concepts are 

analyzed separately. They are often seen as two different factors that may influence innovation 

outcome. In this research both Source of Knowledge and Cooperation are also variables that may 

influence the effects of innovation policy to innovation outputs of firms.  

Universities have been recognized as an important source of knowledge for the development of 

innovation for companies, especially after the importance of radical innovation that requires basic 

research in universities becomes known to the academic field. When firms want to achieve radical 

innovation, source of knowledge from universities is essential for the required development in 

firms. Before the Law of Innovation, source of knowledge from universities is rarely known and 

important. The Innovation Law in Brazil is the first policy with the aim to promote the increase of 

source of knowledge from universities or research institutes to the companies. Law of Innovation 

stimulates the cooperation between universities and companies can also increase the importance 

of source of knowledge from universities and research institutes consequently. By being contact 

with universities, and exploring potential collaboration brought by innovation policy, firms start 

to learn from new sources. Besides that, source of knowledge may take more important role than 
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cooperation because it may include a larger extent of information exchange. Even if finally there 

is no cooperation, innovation policy creates awareness for firms about university knowledge. 

Therefore, I hypothesize that: 

H2: Innovation policy can give firms more source of knowledge from universities or research 

institutes.  

 

2.3 University-Company Cooperation and Innovation Outputs 

The cooperation between universities and companies may have an important effect on the 

innovation output. Links and cooperative activities between universities and companies are part of 

this general scenario and has been playing important role (Bessant and Venables, 2010). Motohashi 

analyzes the role of new technology-based firms in university-company collaborative activities in 

Japan by using data from RIETIs Survey and finds that the smaller firms achieve higher 

productivity through cooperation than large firms(Motohashi, 2005a). In other words, cooperation 

between universities and companies have been playing important roles in reducing the dependence 

of Japan’s National Innovation System on in-house R&D conducted within large companies. 

Belderbos et al. analyze the impact of cooperation on firm performance differentiating between 

four source of knowledge (competitors, suppliers, customers and universities and research 

institutes). By using the Dutch firm data,  they find that university-company cooperation are 

generating sales of products that are novel to the market, improving the growth performance of 

firms and the outputs of firms are benefited by the growth of innovative sales (R. Belderbos et al., 

2004).  

By using data collected in a survey of Swiss firms, Arvanitis et al. analyze the impact of university-

company cooperation on innovation outputs and productivity for firms. The results show that the 

cooperation activities with universities and research institutes improves considerably the 

innovation performance of firms both in terms of R&D intensity and sales of new products 

(Arvanitis et al., 2008). 
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The innovation policy may encourage the cooperation activities between the universities and firms 

and the new cooperation generated by the innovation policy may help increase the innovation 

outputs of firms. 

Therefore, I hypothesize that:  

H3: University-company cooperation can increase the innovation outputs of firms, and university-

company cooperation mediates the relationship of the innovation policy and innovation outputs of 

firms. 

 

2.4 Source of Knowledge from Universities and Innovation Outputs of Firms 

The inter-connections between source of knowledge from universities and innovation outputs of 

firms may be associated in some way.   

There is an expanding literature on the importance of source of knowledge for companies from 

universities or research institutes. Belderbos et al. study the Dutch firms and find that universities 

are important source of knowledge for firms pursuing innovation, especially radical innovation (R. 

Belderbos et al., 2004). Besides that, several trends pointed out that source of external knowledge 

are becoming more important in the innovation development of companies (Fey and Birkinshaw, 

2005). More specifically, the function and benefits of universities, such as educating, researching 

and generating knowledge, have been recognized as an important source of knowledge or source 

of information for the development of industrial innovation for companies (Pavitt, 1991).  

According to the research from Nelson, while the universities have been offering source of 

knowledge more actively in the industrial innovation, companies have been increasingly seeking 

the knowledge or information generated by the universities (Nelson, 2001). And because of the 

flowing of the source of knowledge, the revenues of universities have been increasing (Thursby et 

al., 2001). This means the outputs of innovation of firms could be affected because of the source 

of knowledge from universities. 

Therefore, I hypothesize that:  
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H4: Source of knowledge from universities and research institutes can increase the innovation 

outputs of firms, and source of knowledge mediates the relationship of innovation policy and 

innovation outputs of firms. 

 

 

 

 

 

 

Figure 1. Framework of Hypothesis 

“+” means positive effect 

3. Data and Model 

3.1 Data Source 

The data for this paper is from the technological innovation research (Pesquisa de Inovação 

Tecnológica, PINTEC) that is available publicly in the website of the Brazilian Institute of 

Geography and Statistics (IBGE)2. PINTEC is a cross-sectional survey conducted every three years 

since 2000. It collects information of innovation activities undertaken by Brazilian companies in 

industry, service, electricity and gas industries. Since the firm level data is not available publicly, 

I use the aggregated data in the industry level that can be downloaded in data format in the PINTEC 

website3. The data consists of results of innovation process, efforts that companies undertake to 

                                                           
2 IBGE PINTEC: https://www.ibge.gov.br/estatisticas/multidominio/ciencia-tecnologia-e-inovacao/9141-pesquisa-
de-inovacao.html?edicao=17111&t=o-que-e 
3 IBGE SIDRA PINTEC: https://sidra.ibge.gov.br/pesquisa/pintec/tabelas 

University-Company 

Cooperation 

Source of Knowledge 

Innovation Outputs 

of Firms Innovation Policy 

 H1 

 H2 

 H3 

 H4 

 + 

 + 

 + 

 + 

https://www.ibge.gov.br/estatisticas/multidominio/ciencia-tecnologia-e-inovacao/9141-pesquisa-de-inovacao.html?edicao=17111&t=o-que-e
https://www.ibge.gov.br/estatisticas/multidominio/ciencia-tecnologia-e-inovacao/9141-pesquisa-de-inovacao.html?edicao=17111&t=o-que-e
https://sidra.ibge.gov.br/pesquisa/pintec/tabelas
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innovate, source of information and cooperation relations, government support and problems and 

obstacles that companies encountered.  

According to the PINTEC website, the industry level datasets have two versions, CNAE 1.0 and 

CNAE 2.0, which are data collected in 2000, 2003, 2005, 2008 and 2008, 2011, 2014 respectively. 

The data in each survey year represents the innovation activities among companies during the 

three-year period. Since the innovation policy that stimulates university-company cooperation was 

conducted in 2004, I include in the research five cross-sectional datasets collected in 2003, 2005, 

2008, 2011 and 2014, to understand the situation of the innovation outputs before and after the 

conduction of the policy. Specifically, datasets in 2003 and 2005 are considered as the situation 

before the conduction of the innovation policy, while datasets in 2008, 2011 and 2014 are the 

situation after the conduction of the innovation policy. The survey data in 2005 is taken as the 

situation before the conduction of the innovation policy because the effect of policy usually has 

lag effect. In other words, the implementation of a new policy will not receive an instant effect.  

Practically, the datasets in 2000 and 2003 do not include high-intensity technological services 

industries (telecommunications, software consulting, computer and related services, and research 

and development), while the datasets in CNAE2.0 have a slightly differentiated catalogue of 

industries. I use data in CNAE2.0 as the proxy for situations in 2008. To integrate the datasets of 

CNAE1.0 and CNAE2.0, I peruse the industries in CNAE 1.0 and CNAE 2.0 one by one and make 

a list of the matched industries. The detailed industry names and serial numbers can be referred in 

Appendix One. The final data includes only those matched industries, which are 31 on total. 

Therefore, the sample size of this research is 155 on total. The following are the variables that I 

include in the analysis and their data sources. 

(1) Innovation Policy 

To proxy for the level of government support in strengthening the university-company cooperation 

before and after the implementation of the innovation policy in 2004, the number of firms that 

receive financial support from the government on the purpose of constructing partnership with 
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universities and research institutes in table 20 of CNAE4 is used. The data format files are table 

6492 and table 5924 in SIDRA PINTEC5.  

(2) University-Company Cooperation 

The level of university-company cooperation is represented by a special score calculated from the 

number of companies for a specific sector that attributes a given importance score (high, moderate 

or low) to the cooperation with universities or research institutes. The data is in table 6489 and 

table 5921 in SIDRA PINTEC6.  

(3) Source of Knowledge from Universities and Research Institutes 

This variable is calculated in a similar way of the previous variable. The variable source of 

knowledge is represented by a special score calculated from the number of companies for a specific 

sector that attributes a given importance score (high, moderate or low) to the source of knowledge 

from universities or research institutes. The data is in table 6487 and table 5643 in SIDRA 

PINTEC7. 

(4) Innovation Output 

Innovation output includes product and/or process innovation and organizational innovation. The 

number of firms that completed product and/or process innovation and organizational innovation 

are listed in table 6431 and table 5018 in SIDRA PINTEC8. 

(5) Control Variables 

I include R&D expenditures, net sales revenue, Relative R&D intensity, and the number of 

employees as the control variables in this research. Net sales revenue and number of employee can 

represent the size of the firm or the industry secto   r (Motohashi, 2005b; Segarra-Blasco and 

                                                           
4 Table format of PINTEC: https://www.ibge.gov.br/estatisticas/multidominio/ciencia-tecnologia-e-inovacao/9141-
pesquisa-de-inovacao.html?edicao=17111&t=downloads 
5 Data format of PINTEC: https://sidra.ibge.gov.br/pesquisa/pintec/tabelas 
6 Data format of PINTEC: https://sidra.ibge.gov.br/pesquisa/pintec/tabelas 
7 Data format of PINTEC: https://sidra.ibge.gov.br/pesquisa/pintec/tabelas 
8 Data format of PINTEC: https://sidra.ibge.gov.br/pesquisa/pintec/tabelas 

https://www.ibge.gov.br/estatisticas/multidominio/ciencia-tecnologia-e-inovacao/9141-pesquisa-de-inovacao.html?edicao=17111&t=downloads
https://www.ibge.gov.br/estatisticas/multidominio/ciencia-tecnologia-e-inovacao/9141-pesquisa-de-inovacao.html?edicao=17111&t=downloads
https://sidra.ibge.gov.br/pesquisa/pintec/tabelas
https://sidra.ibge.gov.br/pesquisa/pintec/tabelas
https://sidra.ibge.gov.br/pesquisa/pintec/tabelas
https://sidra.ibge.gov.br/pesquisa/pintec/tabelas
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Arauzo-Carod, 2008), while R&D expenditures and relative R&D intensity can proxy the R&D 

competition pressure within or between industries (Bercovitz and Feldman, 2007b). All these 

variables can affect the innovation output and should be adjusted in the analysis. The data is 

obtained from table 6431, table 5018, table 6457 and table 5468 in SIDRA PINTEC9.  

 

3.2 Calculation of the Variables 

From the dataset I can extract three groups of variables that describe industrial sectors at an 

aggregate level: (I) innovation output; (II) indicator for innovation policy, cooperation and source 

of knowledge concerning universities and research institutes; (III) industry characteristics (control 

variables). Control variables includes R&D, net sales revenue, relative R&D intensity and the 

number of employees. Table 1 indicates the abbreviation that is going to be used in the result 

section, the definition of each variable, and the equation used for transforming the variable as I am 

going to illustrate below. 

(1) Equation 1 

Equation 1 is used to calculate the following variables: innovation output, innovation policy, net 

sales revenue and number of employees. Innovation output and indicator for innovation policy are 

described in the original dataset as the number of firms that complete innovation or get support 

from the government. Net sales revenue and the number of employees is defined as the total 

revenue and employees of all the firms in the industry. Considering that the number of firms in 

each industry is different, the above variables are calculated by the following equation:  

𝑉𝑖𝑗% =
𝑉𝑖𝑗

𝑇𝑗
                                                                                                                                     (1)    

According to equation 1, 𝑉𝑖𝑗% is calculated for an j industry with respect to a i variable as indicated 

in the Table 1. 𝑉𝑖𝑗 is the i variable for a j industry in original dataset, while 𝑇𝑗 is the total amount 

of companies of a specific industry j. 

                                                           
9 Data format of PINTEC: https://sidra.ibge.gov.br/pesquisa/pintec/tabelas 

https://sidra.ibge.gov.br/pesquisa/pintec/tabelas
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Table 1. Variable Abbreviation, Definition and Calculation 

Abbreviation Variable  Definition Calculation 

urcooperation University-Company 

Cooperation 

A special score calculated 

from the number of firms for 

a specific industry that 

attributes a given importance 

score (high, moderate or low) 

to the cooperation with 

universities or research 

institutes 

Equation 3 

ursource Source of Knowledge 

from Universities and 

Research Institutes 

A special score calculated 

from the number of firms for 

a specific industry that 

attributes a given importance 

score (high, moderate or low) 

to the source of knowledge 

from universities or research 

institutes 

Equation 3 

urpolicy Innovation Policy that 

Stimulates University-

Company Cooperation 

The ratio of firms receiving 

financial support from the 

government on the purpose 

of constructing partnership 

with universities and research 

institutes 

Equation 1 

logrddollar R&D expenditures Log of the R&D expenditures 

in thousand Reais per R&D 

firm 

Equation 2 

logsales Net Sales Revenue Log of the net sales revenue 

in thousand Reais per firm 

Equation 1 

logemployee Number of Employees Log of the number of 

employees per firm 

Equation 1 

rdintensity Relative R&D intensity The R&D competition 

pressure in each industry 

Equation 4 

ppinnovation Product and/or Process 

Innovation 

The ratio of firms completing 

product and/or process 

innovation 

Equation 1 

orginnovation Organizational Innovation The ratio of firms completing 

organizational innovation 

Equation 1 

 

(2) Equation 2 

Equation 2 is used to transform the original data to R&D expenditures. R&D expenditures is 

described as the total R&D expenditure of all the companies that involve in R&D activities. 

Therefore, it is calculated as the total R&D expenditure (𝐸𝑗) in an industry j divided by the total 
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number of companies that involve in R&D activities in the industry(𝑅𝐷𝑇𝑗), not the total number 

of companies in the industry, as the following equation indicates: 

𝐸𝑗% =
𝐸𝑗

𝑅𝐷𝑇𝑗
                                                                                                                                    (2) 

 (3) Equation 3 

Equation 3 is a formula used to transform the categorical variables about university-company 

cooperation and source of knowledge. University-company cooperation and source of knowledge 

from universities and research institutes are described in the original dataset as the total number of 

firms for a specific industry that attributes a given importance score (high, moderate or low) to a 

specific variable. For these variables, I calculate a score as Frank et al. did in their research (Frank 

et al., 2016b). The following is the equation: 

𝑇𝑖𝑗% =
1×𝑡ℎ𝑗+0.5×𝑡𝑚𝑗

𝑇𝑗
                                                                                                                     (3) 

A weight of 1 is assigned for the total amount of companies (𝑡ℎ𝑗) of an industry j that indicate a 

high importance to a variable i, while a weight of 0.5 is assigned for the total amount of companies 

(𝑡𝑚𝑗) of an industry j that indicate a medium importance to a variable i. Companies that indicate 

low importance to a variable i is assigned a weight of 0. The score is calculated as the sum of 

importance divided by the total amount of companies of a specific industry j (𝑇𝑗). 

(4) Equation 4 

Equation 4 is used to calculate R&D intensity. According to Bercovitz and Fledman (Bercovitz 

and Feldman, 2007b), the relative R&D intensity (I𝑖𝑗) for industry j in year i is the difference 

between R&D ratio for industry j in year i and average industry R&D ratio in year i normalized by 

the average industry R&D ratio in the year. R&D ratio for industry j is the ratio between R&D 

expenditures for industry j in year i (𝐸𝑖𝑗) and net sales revenue for industry j in year I (𝑆𝑖𝑗). As the 

following equation indicates: 
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I𝑖𝑗 =

𝐸𝑖𝑗
𝑆𝑖𝑗

⁄ −
𝐸𝑖𝑗

𝑆𝑖𝑗
⁄

̅̅ ̅̅ ̅̅ ̅̅ ̅

𝐸𝑖𝑗
𝑆𝑖𝑗

⁄
̅̅ ̅̅ ̅̅ ̅̅ ̅                                                                                                                          (4) 

 

3.3 The Model 

To test the hypotheses, I make two separate models with the above variables. Description analysis 

and correlation matrix are made before the regression analysis.  

To test hypothesis 1 and 2, I build the first model. The dependent variables are University-

Company Cooperation and Source of Knowledge from Universities and Research Institutes. The 

major independent variable is the Innovation Policy that Stimulates University-Company 

Cooperation. All the other variables are control variables. Year dummies are also included to 

adjust for the time fixed effect. I also adjust for the cluster standard error brought by different 

industries in the model. Simple linear regression (univariate regression) is conducted before 

multiple regression. In addition, I do several t tests to see whether there is a significant difference 

of the level of university-company cooperation and source of knowledge before and after the 

implementation of the innovation policy. 

To test hypothesis 3 and 4, I firstly build a multiple regression model to test whether university-

company cooperation and source of knowledge can increase the innovation outputs of firms. Then 

a mediator model is applied to test whether these two factors are mediators of the relation between 

innovation policy and outputs. Mediation points to the presence of an intervening variable or 

mechanism that transmits the effect of an antecedent variable on an outcome and has been widely 

used in the academic field (Aguinis et al., 2016).  

Since university-company cooperation and source of knowledge are both hypothesized as the 

mediators, this is a case of multiple mediators. Sometimes, an informal approach is used for 

multiple mediators by accessing one mediator at a time, however this approach may fail if the 

mediators affect one another (VanderWeele, 2016). Therefore, to analyze the mediation effects of 

the two mediating variables, only run the regressions individually may not be reliable enough, a 

model that can include both mediators simultaneously needs to be built. A regression-based 
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approach, can be used to address this setting in which the mediators might affect one another 

(VanderWeele and Vansteelandt, 2014).  

Thus, to test the mediation effect of hypothesis 3 and 4, I first build two single mediation models 

for university-company cooperation and source of knowledge separately, and then use the 

regression-based approach to build a multiple mediation model in order to put the two factors in 

the model simultaneously. Specifically, the dependent variables are the product and/or process 

innovation and the organizational innovation. The independent variables are Innovation policy 

that Stimulates University-Company Cooperation. The mediator variables are University-

Company Cooperation and Source of Knowledge from Universities and Research Institutes. Other 

variables and year dummies are included as control variables. Control variables that cause serious 

multi-collinearity problems should be dropped from the model. Cluster standard error induced by 

industries is also considered. 

 

4. Empirical Results 

4.1 Description Analysis 

Table 2 is the summary statistics of the variables that I include in the following analysis. To get to 

know the distribution of the data, I calculate the mean, minimum, maximum, standard error, and 

percentiles from 5%, 10%, 25%, 50%, 75%, 90% and 95%. I find the data is distributed normally 

and we can carry on the next stage of analysis.  

To understand whether the independent variables are highly correlated to each other, I make a 

correlation matrix of the variables as indicated in Table 3. From the table we can find that 

university-company cooperation, source of knowledge are highly correlated with innovation 

policy, as the correlation coefficients are 0.674 and 0.636, which indicate that innovation policy 

has a potentially positive effects on improving the level of cooperation and source of knowledge 

from universities and research institutes.  
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Besides, it also shows that university-company cooperation and source of knowledge are related 

to each other and may influence with each other since the correlation coefficient is 0.746. Since 

the approach that accessing one mediator at a time may fail if the mediators affect one another 

(VanderWeele, 2016), I need to apply regression-based multiple mediation model in the following 

analysis section about the mediation effects (VanderWeele and Vansteelandt, 2014). Other 

variables including R&D expenditures, net sales revenue and number of employees may highly 

correlated with each other, but since we include them in the model only as control variables, this 

would not cause serious problem only if there are no serious multi-collinearity problems. 

 

4.2 The Effect of Innovation Policy 

 

Figure 2. The Effect of Innovation Policy 

“+” means positive effect, * p < 0.05, ** p < 0.01, *** p < 0.001 

To test for hypothesis 1 and 2, I firstly conduct the univariate regression analysis between 

University-Company Cooperation, Source of Knowledge and the independent variables that may 

affect them, as shown in Table 4 and 5. The year dummies are included in the analysis to adjust 

for time fixed effects. From column 1 of Table 4 we find that Innovation Policy has significant 

positive effect on the level of University-Company Cooperation (P<0.001). R&D expenditures, 

net sales revenues and number of employee can also improve the level of University-Company 

Cooperation significantly (P<0.001), as column 2 to 4 indicate. R&D intensity does not show 

University-Company 

Cooperation 

Source of Knowledge 

Innovation Outputs 

of Firms Innovation Policy 

 H1 

 H2 

 +*** 

 +*** 
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significant influence on the dependent variable, as column 5 shows. Source of Knowledge has the 

similar results as University-Company Cooperation, as Table 5 illustrates. 

In the multiple analysis of Table 6, I build two separated models to test for hypothesis 1 and 2. 

From column 1 we find that, after the control variables are included, the effect of Innovation Policy 

on University-Company Cooperation remains to be significantly positive (P<0.001). Column 2 

also indicates that Innovation Policy can improve the level of Source of Knowledge from 

universities and research institutes (P<0.001). Therefore, Hypothesis 1 and 2 are supported. 

To understand whether there is a significant difference of the level of Source of Knowledge and 

University-Company Cooperation before and after the Innovation Law was issued. As previously 

illustrated in section 3, the Year 2003 and 2005 are considered the situation before the law was 

issued, while the Year 2008, 2011 and 2014 are considered the situation after the law was issued. 

Table 7 shows that the importance that firms attach to information source from universities and 

research institutes are significantly increased after 2005, when the university-company cooperation 

policy is practiced (t=-5.9236, P<0.001). The cooperation between firms and universities or 

research institutes is also significantly increased after the policy is practiced (t=-2.2755, P=0.0243).  

4.3 The Effect on Innovation Output and the Mediator Model 

4.3.1 The effect on Innovation Output 

The next step is to find out whether the improvement of University-Company Cooperation and 

source of knowledge from universities and research institutes will improve the innovation outputs 

of the companies, and whether they are mediators of the relation between innovation policy and 

innovation outputs. Innovation outputs include process/product innovation and organizational 

innovation. Since the process innovation and product innovation are the most important innovation 

for companies, I consider the dependent variable of Product and/or Process Innovation as the main 

outcome of the innovation outputs, organizational innovation, however, is used as supplement 

analysis. 

Multiple regression in Table 8 shows that product and/or process innovation is significantly 

positively influenced by the cooperation between university, research institutes and firms and the 
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information source from universities and research institutes, as column 1 and 2 indicate. Other 

variables also show significant relation with product and/or process innovation. Table 9 is the 

multiple regression of the organizational innovation. The results, however, show that all the 

independent variables have significantly negative influence on organizational innovation. 

 

Figure 3. The Effect on Product/Process Innovation Outputs of Firms 

“+” means positive effect, * p < 0.05, ** p < 0.01, *** p < 0.001 

 

Figure 4. The Effect on Organizational Innovation Outputs of Firms 

“+” means positive effect, * p < 0.05, ** p < 0.01, *** p < 0.001 
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4.3.2 The Mediator Model 

 

Figure 5. The Mediator Model of Product/Process Innovation Outputs of Firms 

“+” means positive effect, * p < 0.05, ** p < 0.01, *** p < 0.001 

 

Table 10 are the main results of this study. The dependent variable is Process and/or Product 

Innovation Outputs of Firms. Net sales revenue and the number of employees are dropped from 

the model due to high multi-collinearity problem.  

Firstly, I will discuss the single mediator model of University-Company Cooperation. The result 

shows that in model 6, the total effect of Innovation Policy on Product/Process Innovation Outputs 

of firms is statistically positive (c=1.9371, p<0.001). In model 2, Innovation Policy is statistically 

positively related to University-Company Cooperation (a=0.8398, p<0.001), which satisfied the 

first requirement of mediation. However, the result shows that in model 7, the effect of University-

Company Cooperation on Product/Process Innovation Outputs of Firms is not statistically 

significant (b=0.8791, p>0.05), which is against the second requirement of mediation. In this case, 

even if the first requirement of mediator is satisfied, the effect of Innovation Policy on 

Product/Process Innovation Outputs of Firms is not mediated by University-Company Cooperation. 

Moreover, Sobel test also shows that University-Company Cooperation here is not a mediator 

(z=1.46, p>0.05), which is against the third requirement of mediation.  

Secondly, I will discuss the single mediator model of Source of Knowledge. The result shows that 

in model 6, the total effect of Innovation Policy on Product/Process Innovation Outputs of Firms 

is statistically significant (c=1.9371, p<0.001). In model 4, Innovation Policy is significantly 
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positively related to Source of Knowledge (a=1.8396, p<0.001), which satisfies the first 

requirement of mediation. And in model 8, Source of Knowledge is positively related to 

Product/Process Innovation Outputs of Firm (b=0.7216, p<0.001), which satisfies the second 

requirement of mediation. Sobel test shows that the indirect effect is also statistically significant 

(z=3.73, p<0.001), which satisfies the third requirement of mediation. In this case, all three 

requirements of mediation are satisfied. Therefore Source of Knowledge is a mediator here. 

Besides, the direct effect of Innovation Policy on Product/Process Innovation Outputs of Firms is 

not statistically significant (c’=0.6097, p>0.05). Since the direct effect is not statistically 

significant, Source of Knowledge is a full mediator on the effect of Innovation Policy on 

Product/Process Innovation Outputs of Firms. 

Since the two mediators, University-Company Cooperation and Source of Knowledge, could affect 

each other, a regression-based approach for multiple mediators is conducted in model 9. Based on 

the results from model 9, I will first look at University-Company Cooperation. The first 

requirement of mediation is satisfied (a=0.8398, p<0.001). The second requirement of mediation 

is not satisfied (b=0.1307, p>0.05). The third requirement of mediation (Sobel test) is satisfied 

(z=2.87, p<0.01). Since the second requirement of mediation is not satisfied, University-Company 

Cooperation is not a mediator. This result is in accordance with the single mediator model. 

Based on the results from model 9, I will secondly verify if Source of Knowledge is a mediator. 

The first requirement of mediation is satisfied (a=1.8396, p<0.001). The second requirement of 

mediation is satisfied (b=0.6950, p<0.001). The third requirement of mediation (Sobel test) is 

satisfied (z=2.87, p<0.01). Since all the three requirements are satisfied, Source of Knowledge is 

a mediator. Because the direct effect is 0.5488 and not significant (c’=0.5488, p>0.05), Source of 

Knowledge is a full mediator. This result is in accordance with the single mediator model as well. 
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Figure 6. The Mediator Model of Organizational Innovation Outputs of Firms  

“+” means positive effect, “-”means negative effect 

* p < 0.05, ** p < 0.01, *** p < 0.001 

 

Table 11 are the supplementary results of this study. As I explained, Innovation Outputs of Firms 

include two parts, Product/Process Innovation Outputs and Organizational Innovation Outputs. In 

Table 10, I discussed the first one (Product/Process Innovation Outputs of Firms) and now I will 

discuss the latter (Organizational Innovation Outputs of Firms). The dependent variable is 

Organizational Innovation Outputs of Firms. Net sales revenue and the number of employees are 

also dropped from the model due to high multi-collinearity problem.  

Firstly, I will discuss the single mediator model of University-Company Cooperation in Table 11. 

From model 6, the total effect of Innovation Policy on Organizational Innovation Outputs of Firms 

is statistically significant but negative (c= -0.8636, p<0.001). The result from model 2 shows that 

Innovation Policy is significantly positively related to University-Company Cooperation 

(a=0.8398, p<0.001), which satisfies the first requirement of mediation. In model 7, the effect of 

University-Company Cooperation on Organizational Innovation Outputs of Firms is statistically 

significant but negative (b= -0.8727, p<0.01), which satisfies the second requirement of mediation. 

The direct effect of Innovation Policy on Organizational Innovation Outputs of Firms is not 

statistically significant nor positive (c’= -0.1307, p>0.05). Sobel test shows that the indirect effect 

is statistically significantly negative (z=-2.10, p<0.05), which satisfied the third requirement of 

University-Company 

Cooperation 

Source of Knowledge 

Organizational 

Innovation Outputs 

of Firms 
Innovation Policy 

 H3 

 H4 

 +*** 

 +*** 

 -*** 

 -** 

 - 

  - 

 



26 

 

mediation. Since all the three requirements of mediation are satisfied, University-Company 

Cooperation is a negative mediator on the effect of Innovation Policy on Organizational Innovation 

Outputs of firms. 

Secondly, I will discuss the single mediator model in Table 11 to see if Source of Knowledge is a 

mediator. In model 6, the total effect of Innovation Policy on Organizational Innovation Outputs 

of Firms is significant but negative (c= -0.8636, p<0.001). The result in model 4 shows that 

Innovation Policy is statistically positively related to Source of Knowledge (a=1.8396, p<0.001), 

which satisfied the first requirement of mediation. In model 8, the effect of Source of Knowledge 

on Organizational Innovation Outputs of Firms is statistically significant but negative (b= -0.2519, 

p<0.01), which satisfied the second requirement of mediation. The direct effect of Innovation 

Policy on Organizational Innovation Outputs of Firms is not statistically significant nor positive 

(c’= -0.4003, p>0.05). Sobel test shows that the indirect effect is statistically significantly negative 

(z=-2.52, p<0.05), which satisfied the third requirement of mediation. Therefore, Source of 

Knowledge is a negative mediator on the effect of Innovation Policy to Organizational Innovation 

Outputs of firms. 

Since the two mediators, University-Company Cooperation and Source of Knowledge, could affect 

each other, a regression-based approach for multiple mediators is conducted in model 9. Based on 

the results from model 9, I will first look at University-Company Cooperation. The first 

requirement of mediation is satisfied (a=0.8398, p<0.001). The second requirement of mediation 

is satisfied (b=-0.7700, p<0.05). The third requirement of mediation (Sobel test) is satisfied (z=-

3.24, p<0.01). Since all the three requirements of mediation are satisfied, University-Company 

Cooperation is a mediator. This result is in accordance with the single mediator model. And 

because the direct effect is -0.0415 and not statistically significant (c’=-0.0415, p>0.05), 

University-Company Cooperation is a full mediator of the effect of Innovation Policy on 

Organizational Innovation Outputs of firms. 

Based on the results from model 9, I will secondly verify if Source of Knowledge is a mediator. 

The first requirement of mediation is satisfied (a=1.8396, p<0.001). The second requirement of 

mediation is not satisfied (b=-0.0954, p>0.001). The third requirement of mediation (Sobel test) is 

satisfied (z=-3.24, p<0.01)). Since the second requirement is not satisfied, Source of Knowledge 
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is not a mediator. This result is the only one that not in accordance with the single mediator model 

above. 

Since the result from multiple mediator model is not consistent with the single mediator model. In 

this case, the results from the regression-based approach for multiple mediators are more reliable 

to be considered as the final results. To sum up, Cooperation is a negative full mediator of the 

effect of Innovation Policy on the Organizational Innovation Outputs, while Source of Knowledge 

is not a mediator. The negative influence of Cooperation on Organizational Innovation is possibly 

because organizational innovation is unlike product/process Innovation. Cooperation will affect 

the inter-structure and stability of companies. Therefore, Cooperation will reduce the 

Organizational Innovation Outputs of Firms. 

 

5. Conclusion  

This research analyzes the effects of Innovation Law in promoting the cooperation or source of 

knowledge between universities and firms, then studies whether the cooperation or source of 

knowledge will promote the innovation outputs in firms and whether these two factors are 

mediators of the effect of Innovation Law on innovation outputs. By analyzing data from PINTEC, 

this paper uses multiple regression and mediator model to analyze the relationships among policy, 

cooperation or source of knowledge and innovation outputs. While most studies only focus on the 

effects of cooperation on the innovation outputs, this research offers a view from the innovation 

policy in the context of Brazil, which brings the three important factors that may affect innovation 

outputs together, university, firms and government. At the same time, cooperation and source of 

knowledge are two main concepts in promoting innovation, this research puts these two in one 

framework to analyze the innovation outputs. 

The result of this research is consistent with most of the literature that holds that cooperation 

relationships can be beneficial to firms’ outputs (Araújo and Salerno, 2015; Arvanitis et al., 2008; 

Frank et al., 2016a; Motohashi, 2005a; Sousa et al., 2015; Varis and Littunen, 2010b), and 

inconsistent of the research from Müller et al. who believe that universities and research institutes 
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are not important players in the cooperation relationships of firms (Müller et al., 2017b). Based on 

the first two parts of the empirical research using multiple regression model, innovation policy can 

significantly promote University-Company Cooperation and Source of knowledge and University-

Company Cooperation and Source of Knowledge are beneficial to the Product/Process Innovation 

Outputs of Firms, while the two factors have negative effects on Organizational Innovation 

Outputs of Firms. This indicates that product/process innovation is different from organizational 

innovation and the latter can be negatively influenced by cooperation and knowledge from 

universities and research institutes. This makes sense because cooperation relationships of firms 

and other institutes will affect the company’s internal organization, which may impede 

organizational innovation. 

More important, Source of Knowledge is the positive full mediator of the effects of Innovation 

Policy on Product/ Process Innovation Outputs of Firms while Cooperation is not a mediator. This 

means that Source of Knowledge is an important player in this process of promoting innovation, 

companies should seek universities or research institutes for knowledge if they need innovation to 

be further developed. Besides, Cooperation may promote innovation outputs through the channel 

of promoting the attainment of Source of Knowledge, instead of influencing innovation outputs 

directly. Source of Knowledge (or Source of Information) and Cooperation are both two important 

concepts in the innovation study. More research could be done in the future to define the difference 

and importance of the two concepts. Table 11 shows that Cooperation is a negative mediator of 

the effect of Innovation Policy on Organizational Innovation, and the total effect of Innovation 

Policy on Organizational Innovation is also significantly negative. This is possibly because 

organizational innovation will affect the inter-structure and stability of companies with knowledge 

from universities and research institutes.  

Managerial lessons could be found within the results. Companies should seek cooperation or 

source of knowledge from universities with the help and support from the governments. Especially 

when strong policies are carried out by the government, the companies should seize the opportunity 

to develop the related area. Besides that, universities should offer knowledge to the firms and this 

will bring profits and may also contribute to the development of themselves. For governments, in 

the innovation and technology area, policies are necessary and essential in promoting innovation.  



29 

 

The limitation of this research is that due to confidential problem, I can only have access to the 

industry level data from PINTEC. Although the sample size of industry level is enough to obtain 

reliable results, firm level data could be better. I also tried to obtain firm level data from PINTEC, 

however, the firm level data could only be obtained in a secret room in one building in Rio de 

Janeiro and needs special permit to enter. All the models from researchers need to be run in special 

computers in the secret room. The results could not be taken out immediately and need to be 

analyzed by the Brazilian government before being handed to the researchers. This process may 

take up to one month. More studies could be done by using the firm level data. And next step, 

more work could be done on which universities and companies could benefit more when the 

policies are carried out. What are the characteristics are these universities and companies. The 

sizes of the companies are tend to be big or small. By analyzing these questions, more detailed 

lessons may be offered to the government in researching and enacting innovation policies. 
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Tables 

Table 2 Summary Statistics 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Variables N mean min max sd p5 p10 p25 median p75 p90 p95 

             

University-Company Cooperation 155 0.0257 0 0.216 0.0401 0.000392 0.000987 0.00286 0.00286 0.0287 0.0694 0.112 

Source of Knowledge 155 0.0969 0.00314 0.494 0.0955 0.0100 0.0161 0.0317 0.0317 0.119 0.215 0.333 

Innovation Policy 155 0.0135 0 0.168 0.0256 0 0 0.000988 0.000988 0.0127 0.0415 0.0625 

R&D Expenditures 155 7.742 4.700 12.17 1.603 5.608 5.982 6.532 6.532 8.716 9.782 11.08 

Net Sales Revenue 155 10.22 6.900 15.37 1.783 7.864 8.209 8.795 8.795 11.25 12.17 14.24 

Number of Employees 155 4.714 3.412 8.232 1.026 3.563 3.648 3.934 3.934 5.265 6.035 6.628 

Product and/or Process Innovation 

Outputs of Firms 

155 0.402 0.189 0.833 0.128 0.236 0.275 0.314 0.314 0.464 0.575 0.692 

Organizational Innovation Outputs of 

Firms 

155 0.321 0.0811 0.524 0.0901 0.159 0.212 0.261 0.261 0.383 0.436 0.473 

Relative R&D Intensity 155 7.65e-10 -0.884 4.231 0.668 -0.562 -0.477 -0.328 -0.328 0.109 0.610 1.006 

             

 

 

 

Table 3 Correlation Matrix 
  Variables   (1)   (2)   (3)   (4)   (5)   (6)   (7) 

 (1) Source of Knowledge 1.000 

 (2) University-Company Cooperation 0.746 1.000 

 (3) Innovation Policy 0.636 0.674 1.000 

 (4) R&D Expenditures 0.496 0.578 0.422 1.000 

 (5) Net Sales Revenue 0.561 0.610 0.451 0.957 1.000 

 (6) Number of Employees 0.499 0.609 0.427 0.910 0.934 1.000 

 (7) Relative R&D Intensity 0.066 0.073 0.097 0.161 -0.043 -0.031 1.000 



31 

 

Table 4 Univariate Regression between University-Company Cooperation and the Independent Variables 

(Innovation Policy, R&D Expenditures, Net Sales Revenue, Number of Employees, Relative R&D 

Intensity) 

All the models adjusted the cluster standard error caused by industry level data. 

 (1) (2) (3) (4) (5) 

Variables Model1 Model2 Model3 Model4 Model5 

Innovation Policy 1.0684*** 

(0.1420) 

 

 

 

 

 

 

 

 

      

R&D Expenditures  

 

0.0142*** 

(0.0036) 

 

 

 

 

 

 

      

Net Sales Revenue  

 

 

 

0.0133*** 

(0.0037) 

 

 

 

 

      

Number of Employees  

 

 

 

 

 

0.0236*** 

(0.0046) 

 

 

      

Relative R&D Intensity  

 

 

 

 

 

 

 

0.0044 

(0.0058) 

      

Year 2003 0.0012 

(0.0046) 

0.0035 

(0.0048) 

0.0004 

(0.0039) 

-0.0006 

(0.0037) 

-0.0016 

(0.0037) 

      

Year 2008 0.0043 

(0.0036) 

0.0045 

(0.0030) 

0.0001 

(0.0031) 

0.0014 

(0.0034) 

0.0034 

(0.0029) 

      

Year 2011 0.0235** 

(0.0082) 

0.0183* 

(0.0077) 

0.0152* 

(0.0066) 

0.0186* 

(0.0074) 

0.0198* 

(0.0078) 

      

Year 2014 0.0080** 

(0.0027) 

0.0173* 

(0.0072) 

0.0110 

(0.0059) 

0.0164* 

(0.0066) 

0.0187* 

(0.0074) 

      

Intercept 0.0039* 

(0.0018) 

-0.0927** 

(0.0277) 

-0.1160** 

(0.0359) 

-0.0926*** 

(0.0211) 

0.0176*** 

(0.0038) 

N 155 155 155 155 155 

r2 0.5000 0.3701 0.3979 0.4161 0.0594 

F 24.1878 6.0780 5.9310 12.8015 3.0185 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 5 Univariate Regression between Source of Knowledge and other Independent Variables 

(Innovation Policy, R&D Expenditures, Net Sales Revenue, Number of Employees, Relative R&D 

Intensity) 
All the models adjusted the cluster standard error caused by industry level data. 

 (1) (2) (3) (4) (5) 

Variables Model1 Model2 Model3 Model4 Model5 

Innovation Policy 2.2515*** 

(0.2537) 

 

 

 

 

 

 

 

 

      

R&D Expenditures  

 

0.0277*** 

(0.0045) 

 

 

 

 

 

 

      

Net Sales Revenue  

 

 

 

0.0270*** 

(0.0045) 

 

 

 

 

      

Number of Employees  

 

 

 

 

 

0.0445*** 

(0.0068) 

 

 

      

Relative R&D Intensity  

 

 

 

 

 

 

 

0.0095 

(0.0133) 

      

Year 2003 -0.0058 

(0.0062) 

-0.0016 

(0.0062) 

-0.0075 

(0.0050) 

-0.0097 

(0.0050) 

-0.0117* 

(0.0051) 

      

Year 2008 0.0587*** 

(0.0110) 

0.0590*** 

(0.0097) 

0.0502*** 

(0.0089) 

0.0530*** 

(0.0092) 

0.0567*** 

(0.0096) 

      

Year 2011 0.0788*** 

(0.0130) 

0.0681*** 

(0.0128) 

0.0617*** 

(0.0111) 

0.0687*** 

(0.0116) 

0.0709*** 

(0.0130) 

      

Year 2014 0.0840*** 

(0.0186) 

0.1038*** 

(0.0172) 

0.0908*** 

(0.0163) 

0.1022*** 

(0.0159) 

0.1066*** 

(0.0180) 

      

Intercept 0.0234*** 

(0.0048) 

-0.1631*** 

(0.0320) 

-0.2185*** 

(0.0415) 

-0.1557*** 

(0.0271) 

0.0524*** 

(0.0082) 

N 155 155 155 155 155 

r2 0.5671 0.4305 0.4668 0.4449 0.2216 

F 42.6029 15.1853 17.0560 20.7090 12.8218 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 6 Multiple Regression between University-Company Cooperation and Innovation Policy, Source of 

Knowledge and Innovation Policy respectively 
All the models adjusted the cluster standard error caused by industry level data. 

 (1) (2) 

Variables University-Company 

Cooperation 

Source of Knowledge 

Innovation Policy 0.7754*** 

(0.1249) 

1.6387*** 

(0.3117) 

   

R&D Expenditures -0.0080 

(0.0081) 

-0.0404* 

(0.0150) 

   

Net Sales Revenue 0.0068 

(0.0099) 

0.0482** 

(0.0168) 

   

Number of Employees 0.0158* 

(0.0077) 

0.0073 

(0.0083) 

   

Relative R&D Intensity 0.0061 

(0.0040) 

0.0248 

(0.0126) 

   

Year 2003 -0.0007 

(0.0035) 

-0.0144** 

(0.0050) 

   

Year 2008 0.0004 

(0.0048) 

0.0425** 

(0.0117) 

   

Year 2011 0.0202** 

(0.0072) 

0.0640*** 

(0.0120) 

   

Year 2014 0.0062 

(0.0045) 

0.0654*** 

(0.0174) 

   

Intercept -0.0727* 

(0.0333) 

-0.1706*** 

(0.0408) 

N 155 155 

r2 0.6263 0.6538 

F 24.5956 42.4516 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 7 T Test of the Main Dependent Variables before and after the Policy 

Variable 2003 and 2005 

Mean (Std. Err.) N=62 

2008, 2011 and 2014 

Mean (Std. Err.) N=93 

T P value 

Source of Knowledge 0.04659 (0.003530) 0.13050 (0.01099) -5.9236 <0.001 

University-Company 

Cooperation 

0.01683 (0.00344) 0.03160 (0.004777) -2.2755 0.0243 

 

 

Table 8 Multiple Regression between Product and/or Process Innovation Outputs of Firms and Source of 

Knowledge, University-Company Cooperation, Taking Control Variables into Consideration 

Net sales revenue and number of employees are dropped from the model due to multi-collinearity problem. All the 

models adjusted the cluster standard error caused by industry level data. 

 (1) (2) 

Variables Model1 Model2 

University-Company Cooperation 1.3910* 

(0.5494) 

 

 

   

Source of Knowledge  

 

0.8330*** 

(0.1557) 

   

R&D Expenditures 0.0139 

(0.0102) 

0.0106 

(0.0110) 

   

Relative R&D Intensity 0.0435 

(0.0226) 

0.0430 

(0.0217) 

   

Year 2003 -0.0244 

(0.0126) 

-0.0181 

(0.0112) 

   

Year 2008 0.0126 

(0.0182) 

-0.0302 

(0.0185) 

   

Year 2011 -0.0400 

(0.0227) 

-0.0712** 

(0.0242) 

   

Year 2014 -0.0090 

(0.0200) 

-0.0714** 

(0.0211) 

   

Intercept 0.2709*** 

(0.0732) 

0.2777** 

(0.0796) 

N 155 155 

r2 0.3945 0.4945 

F 5.2621 7.7053 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 9 Multiple Regression between Organizational Innovation Outputs of Firms and Source of 

Knowledge, University-Company Cooperation, Taking Control Variables into Consideration 

Net sales revenue and number of employees are dropped from the model due to multi-collinearity problem. All the 

models adjusted the cluster standard error caused by industry level data. 

 (1) (2) 

Variables Model1 Model2 

University-Company Cooperation -0.9285*** 

(0.1998) 

 

 

   

Source of Knowledge  

 

-0.3250*** 

(0.0817) 

   

R&D Expenditures -0.0123 

(0.0067) 

-0.0165* 

(0.0080) 

   

Relative R&D Intensity -0.0157 

(0.0179) 

-0.0151 

(0.0192) 

   

Year 2003 0.0045 

(0.0160) 

0.0007 

(0.0157) 

   

Year 2008 -0.0049 

(0.0113) 

0.0101 

(0.0141) 

   

Year 2011 0.0256 

(0.0165) 

0.0307 

(0.0163) 

   

Year 2014 0.0182 

(0.0177) 

0.0358 

(0.0213) 

   

Intercept 0.4312*** 

(0.0534) 

0.4645*** 

(0.0612) 

N 155 155 

r2 0.3440 0.3038 

F 8.5959 5.6654 
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 10 Regression Summary for the Mediating Role of University-Company Cooperation and Source of Knowledge on Innovation Policy and 

Product/Process Innovation Outputs of Firms 

Model 1 and Model 3 is the regression between mediator variable and control variables. Model 2 and Model 4 is the regression between mediator 

variable and independent variable. Model 5 is the regression between dependent variable and control variables. Model 6 is the regression between 

dependent variable and independent variable. Model 7 and Model 8 is the single mediator model. Model 9 is the multiple mediator model. All the 

models adjusted the cluster standard error caused by industry level data. t statistics in parentheses: * p < 0.05, ** p < 0.01, *** p < 0.001 

 

Variables 

University-Company 

Cooperation 

 
Source of Knowledge  Product/Process Innovation Outputs of Firms 

Model 1 Model 2  Model 3 Model 4  Model 5 Model 6 Model 7 Model 8 Model 9 

Independent Variable            

Innovation Policy 
 

0.8398*** 

(0.1133) 

  

 

1.8396*** 

(0.2741) 
  

1.9371*** 

(0.3544) 

1.1989* 

(0.4979) 

0.6097 

(0.3217) 

0.5488 

(0.4339) 

Mediator Variable            

University-Company 

Cooperation 
  

  

 

 

 
   

0.8791 

(0.5318) 

 0.1307 

(0.5132) 

Source of Knowledge   
   

    
0.7216*** 

(0.1360) 

0.6950*** 

(0.1342) 

Control Variables            

R&D Expenditures 0.0142*** 

(0.0037) 

0.0087* 

(0.0033) 

 0.0277*** 

(0.0043) 

0.0156*** 

(0.0025) 
 

0.0337** 

(0.0119) 

0.0210 

(0.0114) 

0.0133 

(0.0101) 

0.0097 

(0.0112) 

0.0090 

(0.0102) 

Relative R&D Intensity -0.0011 

(0.0064) 

-0.0021 

(0.0049) 

 -0.0012 

(0.0128) 

-0.0034 

(0.0091) 
 

0.0420 

(0.0260) 

0.0397 

(0.0220) 

0.0415 

(0.0213) 

0.0422 

(0.0210) 

0.0423 

(0.0209) 

Year 2003 0.0036 

(0.0049) 

0.0038 

(0.0049) 

 -0.0015 

(0.0062) 

-0.0011 

(0.0060) 
 

-0.0194 

(0.0132) 

-0.0190 

(0.0120) 

-0.0223 

(0.0117) 

-0.0182 

(0.0109) 

-0.0187 

(0.0107) 

Year 2008 0.0046 

(0.0030) 

0.0048 

(0.0031) 

 0.0590*** 

(0.0097) 

0.0596*** 

(0.0104) 
 

0.0190 

(0.0190) 

0.0196 

(0.0204) 

0.0154 

(0.0187) 

-0.0234 

(0.0172) 

-0.0225 

(0.0183) 

Year 2011 0.0183* 

(0.0076) 

0.0218** 

(0.0078) 

 0.0681*** 

(0.0128) 

0.0757*** 

(0.0128) 
 

-0.0145 

(0.0218) 

-0.0064 

(0.0203) 

-0.0256 

(0.0200) 

-0.0611* 

(0.0228) 

-0.0619* 

(0.0227) 

Year 2014 
0.0173* 

(0.0071) 

0.0095** 

(0.0028) 

 0.1038*** 

(0.0172) 

0.0866*** 

(0.0177) 
 

0.0151 

(0.0190) 

-0.0031 

(0.0219) 

-0.0114 

(0.0218) 

-0.0656** 

(0.0195) 

-0.0645** 

(0.0199) 

Intercept  

-

0.0932** 

(0.0290) 

-0.0609* 

(0.0247) 

 -0.1638*** 

(0.0309) 

-0.0931*** 

(0.0189)  

0.1412 

(0.0887) 

0.2157* 

(0.0835) 

0.2692*** 

(0.0723) 

0.2828** 

(0.0802) 

0.2883*** 

(0.0714) 

N 155 155  155 155  155 155 155 155 155 

R2 0.3704 0.5962  0.4306 0.6220  0.2748 0.3928   0.4235 0.5023 0.5028 

Sobel test(z)         1.46 3.73*** 2.87** 



37 

 

Table 11 Regression Summary for the Mediating Role of University-Company Cooperation and Source of Knowledge on Innovation Policy and 

Organizational Innovation Outputs of Firms 

Model 1 and Model 3 is the regression between mediator variable and control variables. Model 2 and Model 4 is the regression between mediator 

variable and independent variable. Model 5 is the regression between dependent variable and control variables. Model 6 is the regression between 

dependent variable and independent variable. Model 7 and Model 8 is the single mediator model. Model 9 is the multiple mediator model. All the 

models adjusted the cluster standard error caused by industry level data. t statistics in parentheses: * p < 0.05, ** p < 0.01, *** p < 0.001. 

Variables 

University-Company 

Cooperation 

 
Source of Knowledge  Organizational Innovation Outputs of Firms 

Model 1 Model 2  Model 3 Model 4  Model 5 Model 6 Model 7 Model 8 Model 9 

Independent Variable            

Innovation Policy 
 

0.8398*** 

(0.1133) 

  

 

1.8396*** 

(0.2741) 
  

-0.8636*** 

(0.1857) 

-0.1307 

(0.2673) 

-0.4003 

(0.1981) 

-0.0415 

(0.2388) 

            

Mediator Variable            

University-Company 

Cooperation 
  

  

 

 

 
   

-0.8727** 

(0.2677) 

 

 

-0.7700* 

(0.3080) 

Source of Knowledge   
   

    
-0.2519** 

(0.0908) 

-0.0954 

(0.1137) 

            

Control Variables            

R&D Expenditures 0.0142*** 

(0.0037) 

0.0087* 

(0.0033) 

 0.0277*** 

(0.0043) 

0.0156*** 

(0.0025) 
 

-0.0255** 

(0.0079) 

-0.0198* 

(0.0079) 

-0.0122 

(0.0067) 

-0.0159 

(0.0081) 

-0.0116 

(0.0069) 

Relative R&D Intensity -0.0011 

(0.0064) 

-0.0021 

(0.0049) 

 -0.0012 

(0.0128) 

-0.0034 

(0.0091) 
 

-0.0147 

(0.0212) 

-0.0137 

(0.0195) 

-0.0155 

(0.0179) 

-0.0145 

(0.0189) 

-0.0156 

(0.0180) 

Year 2003 0.0036 

(0.0049) 

0.0038 

(0.0049) 

 -0.0015 

(0.0062) 

-0.0011 

(0.0060) 
 

0.0012 

(0.0166) 

0.0010 

(0.0158) 

0.0043 

(0.0160) 

0.0007 

(0.0155) 

0.0038 

(0.0160) 

Year 2008 0.0046 

(0.0030) 

0.0048 

(0.0031) 

 0.0590*** 

(0.0097) 

0.0596*** 

(0.0104) 
 

-0.0091 

(0.0122) 

-0.0094 

(0.0127) 

-0.0052 

(0.0115) 

0.0056 

(0.0140) 

0.0000 

(0.0120) 

Year 2011 0.0183* 

(0.0076) 

0.0218** 

(0.0078) 

 0.0681*** 

(0.0128) 

0.0757*** 

(0.0128) 
 

0.0085 

(0.0151) 

0.0049 

(0.0151) 

0.0240 

(0.0169) 

0.0240 

(0.0163) 

0.0290 

(0.0173) 

Year 2014 
0.0173* 

(0.0071) 

0.0095** 

(0.0028) 

 0.1038*** 

(0.0172) 

0.0866*** 

(0.0177) 
 

0.0021 

(0.0168) 

0.0102 

(0.0177) 

0.0184 

(0.0180) 

0.0320 

(0.0206) 

0.0257 

(0.0187) 

Intercept  
-0.0932** 

(0.0290) 

-0.0609* 

(0.0247) 

 -0.1638*** 

(0.0309) 

-0.0931*** 

(0.0189) 

 0.5177*** 

(0.0621) 

0.4845*** 

(0.0609) 

0.4314*** 

(0.0537) 

0.4611*** 

(0.0614) 

0.4287*** 

(0.0545) 

N 155 155  155 155  155 155 155 155 155 

R2 0.3704 0.5962  0.4306 0.6220  0.2362 0.2836 0.3447 0.3105 0.3477 

Sobel test(z)         -2.10* -2.52* -3.24** 
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Appendix: List of Matched Industries in CNAE 1.0 and CNAE 2.0 

No Industry Name Statement in CNAE 1.0 Statement in CNAE 2.0 

1 Cextractive C Indústrias extrativas B Indústrias extrativas 

2 Food 

15.D Fabricação de produtos 

alimentícios (15.1 e 15.2 e 15.3 e 

15.4 e 15.5 e 15.6 e 15.7 e 15.8) 

10 FABRICAÇÃO DE 

PRODUTOS ALIMENTÍCIOS 

3 Beverages 15.9 Fabricação de bebidas 11 FABRICAÇÃO DE BEBIDAS 

4 Smoke 

16 FABRICAÇÃO DE 

PRODUTOS DO FUMO 

12 FABRICAÇÃO DE 

PRODUTOS DO FUMO 

5 Textile 

17 FABRICAÇÃO DE 

PRODUTOS TÊXTEIS 

13 FABRICAÇÃO DE 

PRODUTOS TÊXTEIS 

6 Clothing 

18 CONFECÇÃO DE ARTIGOS 

DO VESTUÁRIO E 

ACESSÓRIOS 

14 CONFECÇÃO DE ARTIGOS 

DO VESTUÁRIO E 

ACESSÓRIOS 

7 Leather 

19 PREPARAÇÃO DE COUROS 

E FABRICAÇÃO DE 

ARTEFATOS DE COURO, 

ARTIGOS DE VIAGEM E 

CALÇADOS 

15 PREPARAÇÃO DE COUROS 

E FABRICAÇÃO DE 

ARTEFATOS DE COURO, 

ARTIGOS PARA VIAGEM E 

CALÇADOS 

8 Wood 

20 FABRICAÇÃO DE 

PRODUTOS DE MADEIRA 

16 FABRICAÇÃO DE 

PRODUTOS DE MADEIRA 

9 Cellulose 

21.1 Fabricação de celulose e 

outras pastas 

17.1 Fabricação de celulose e 

outras pastas para a fabricação de 

papel 

10 Paper 

21.D Fabricação de papel, 

embalagens e artefatos de papel 

(21.2 e 21.3 e 21.4) 

17.D  Fabricação de papel, 

embalagens e artefatos de papel 

(17.2 e 17.3 e 17.4) 

11 Printing 

22 EDIÇÃO, IMPRESSÃO E 

REPRODUÇÃO DE 

GRAVAÇÕES 

18 IMPRESSÃO E 

REPRODUÇÃO DE 

GRAVAÇÕES 

12 

Coke and 

Biofuel 

23.D Fabricação de coque, álcool e 

elaboração de combustíveis 

nucleares (23.1 e 23.3 e 23.4) 

19.D Fabricação de coque e 

biocombustíveis (álcool e outros) 

(19.1 e 19.3) 

13 Petroleum 23.2 Refino de petróleo 

19.2  Fabricação de produtos 

derivados do petróleo 

14 Chemicals 

24.D Fabricação de produtos 

químicos (24.1 e 24.2 e 24.3 e 24.4 

e 24.6 e 24.7 e 24.8 e 24.9) 

20 FABRICAÇÃO DE 

PRODUTOS QUÍMICOS 

15 Pharmaceuticals 

24.5 Fabricação de produtos 

farmacêuticos 

21 FABRICAÇÃO DE 

PRODUTOS FARMOQUÍMICOS 

E FARMACÊUTICOS 

16 Plastic 

25 FABRICAÇÃO DE ARTIGOS 

DE BORRACHA E PLÁSTICO 

22 FABRICAÇÃO DE 

PRODUTOS DE BORRACHA E 

DE MATERIAL PLÁSTICO 

17 

Nonmetallic 

Mineral 

26 FABRICAÇÃO DE 

PRODUTOS DE MINERAIS 

NÃO-METÁLICOS 

23 FABRICAÇÃO DE 

PRODUTOS DE MINERAIS 

NÃO-METÁLICOS 
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No Industry Name Statement in CNAE 1.0 Statement in CNAE 2.0 

18 Steel 

27.A Produtos siderúrgicos (24.1 e 

24.2 e 24.3) 

24.A Produtos siderúrgicos (24.1 e 

24.2 e 24.3) 

19 Nonferrous 

27.D Metalurgia de metais não-

ferrosos e fundição (24.4 e 24.5) 

24.D Metalurgia de metais não-

ferrosos e fundição (24.4 e 24.5) 

20 Metalproducts 

28 FABRICAÇÃO DE 

PRODUTOS DE METAL 

25 FABRICAÇÃO DE 

PRODUTOS DE METAL, 

EXCETO MÁQUINAS E 

EQUIPAMENTOS 

21 

Machinery 

Equipment 

29 FABRICAÇÃO DE 

MÁQUINAS E 

EQUIPAMENTOS 

28 FABRICAÇÃO DE 

MÁQUINAS E 

EQUIPAMENTOS 

22 

Office Machine 

and Computer 

30 FABRICAÇÃO DE 

MÁQUINAS PARA 

ESCRITÓRIO E 

EQUIPAMENTOS DE 

INFORMÁTICA 

26.2 Fabricação de equipamentos 

de informática e periféricos 

23 

Electrical 

Machinery 

31 FABRICAÇÃO DE 

MÁQUINAS, APARELHOS E 

MATERIAIS ELÉTRICOS 

27 FABRICAÇÃO DE 

MÁQUINAS, APARELHOS E 

MATERIAIS ELÉTRICOS 

24 

Electronic 

Machinery 

32.1 Fabricação de material 

eletrônico básico 

26.1 Fabricação de componentes 

eletrônicos 

25 

Communication 

Machinery 

32.D Fabricação de aparelhos e 

equipamentos de comunicações 

(32.2 e 32.3 e 32.9) 

26.A Fabricação de equipamentos 

de comunicação (26.3 e 26.4) 

26 Car 

34.A Fabricação de automóveis, 

caminhonetas e utilitários, 

caminhões e ônibus (34.1 e 34.2) 

29.A Fabricação de automóveis, 

caminhonetas e utilitários, 

caminhões e ônibus (29.1 e 29.2) 

27 Car Engine 

34.D Fabricação de cabines, 

carrocerias, reboques e 

recondicionamento de motores 

(34.3 e 34.5) 

29.D Fabricação de cabines, 

carrocerias, reboques e 

recondicionamento de motores 

(29.3 e 29.5) 

28 Car Accessories 

34.4 Fabricação de peças e 

acessórios para veículos 

29..4 Fabricação de peças e 

acessórios para veículos 

automotores 

29 

Other 

Transportation 

Manufacturing 

35 FABRICAÇÃO DE OUTROS 

EQUIPAMENTOS DE 

TRANSPORTE 

30 FABRICAÇÃO DE OUTROS 

EQUIPAMENTOS DE 

TRANSPORTE, EXCETO 

VEÍCULOS AUTOMOTORES 

30 Furniture 

36.1 Fabricação de artigos do 

mobiliário 31 FABRICAÇÃO DE MÓVEIS 

31 Others 

36.9 Fabricação de produtos 

diversos 

32 FABRICAÇÃO DE 

PRODUTOS DIVERSOS 

 

 


