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Objective: to evaluate the relationship between technological 
appropriability and export performance of Brazilian industrial firms  

 

Literature Review:  

- Innovative firms tend to be more intensive in exports (Cassiman et al 
2010; Aw et al 2011; Greenaway & Kneller 2007) 

- Both exporting (Bernard & Jensen 1999; Clerides et al 1998) and 
innovative (Klette & Kortum 2004) firms are, in general, larger, more 

productive and more intensive in skilled labor; 

 

Hypothesis: If a firm innovates + appropriates the results of these 
innovations ->  monopolistic advantages -> boost its export performance  

 

 

 

2 



Databases 

1) PINTEC Survey (Oslo Manual)  

 Editions: 2003; 2005; 2008   

 Brazilian Manufacturing Industrial Firms 

 Firm: Innovates (or try to) or not? 

 Innovative firms: 

◦ Use of formal appropriability methods: invention patent, utility model, industrial design 

and trademark 

◦ Expenditures on technological innovation: R&D, acquisition of machinery and 
equipment, acquisition of technology, others.  

 Number of employees (firm size)  

 Origin of capital  

 The Survey: 

 = >500 employees: probability sampled with certainty (census) 

< 500 employees: sample (non-certainty sampled) 

 Database Limitations 

◦ Use in Brazil and/or abroad? 

◦ Time of protection?  

◦ Number of patents and other methods per firm? 

◦ Patent: licensed or own application? 

◦ Two short 
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Database 

2) Export data 

 Department of foreign trade-SECEX  

 Period: 2005 and 2008 

 

3) Firm age (proxy – maturity of the firm) 

  RAIS / Ministry of Labor and Employment  
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Relationship between innovation and exports in the Brazilian industry (2008) 

 

Export perfomance of innovative (I) and non-innovative (NI) firms  

 

 

 

 
. 

 

 

    Source: IBGE/Pintec 2008 e MDIC/Secex 2008. Elaborated by the authors. 

 

 Innovative firms present a higher “probability to export” 

 On average, the exported value of innovative firms represents almost ten times the 
observed among non-innovative ones.  

 Innovative firms also have a higher participation on sectorial exports 
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Correlation between innovation and exports in the Brazilian industry (2008): 

Dependent variables (2008) 

 Probability to export (d_exp): dummy = 1, if firm exported; otherwise, d = 0  

 log (exp): log of the value of exports 

 firm share: share of firms’ exports per sector (ISIC 3 digits)  

Explanatory variables:  

 innovative firm: dummy = 1, if firm has innovated among 2006 and 2008;  

 log of number of employees, a proxy for firm size;  

 foreign: dummy = 1 if the firm is foreign; otherwise, dummy = 0  

 mixed: dummy = 1 if the firm has similar foreign and national capital; otherwise, dummy = 0  

 - dummies for sectorial controls 
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Appropriability and exports of Brazilian industrial innovative firms 

- The data suggest a positive relationship between innovation and exports 

- So, is the export performance of innovative firms related to their 

technological appropriability? 

- Focus: innovative firms 

 

Panel database - Industrial innovative large firms (>=500 employees) 

 To include all PINTEC surveys 

 To use temporal lags in variables of control:  

◦ Innovation expenditures take some time to impact on exports 

◦ To reduce simultaneity 

 Appropriability variables: without lag 

 - Appropriability methods and export data: 2005 and 2008 

 - Variables of control (temporal lag): 2003 and 2005 

 

Large industrial firms:  

◦ 68% of sales 

◦ 66% of innovative expenditures 

◦ 88% of R&D expenditures 
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Database 
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Variables Source 

2008 2005 

Year Year 

Dependent 
Variables 

Export Dummy; 
log(export); 
export share 

SECEX 2008 2005 

Variables of 
Interest 

Dummies of 
Invention 
Patent, Utility 
Model, 
Industrial 
Design and 
Trademark 

PINTEC 
2008 (reported to 
be used between 
2006 and 2008) 

2005 (reported to 
be used between 
2003 and 2005) 

Control Variables 

Firm Size; Firm 
Age; R&D and 
other Firm 
Investiment 
Expenditures 

PINTEC; RAIS 2005 2003 
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Descriptive Statistics - Industrial innovative large firms (>=500 employees) 
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Summary Statistics  - 2008 

Number of Firms
patents utility design trademark

Firms 2005 227 170 87 398

Firms 2008 277 144 146 405

Diferença 50 -26 59 7

Firms both periods 608

Firms only one period 423

Firms only 2005 204

Firms only 2008 219



Descriptive Statistics (2) 

Averages between the groups that use and do not use each type of appropriability  

(Industrial innovative large firms, 2008) 
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- Groups of firms 
that use any  
appropriability 
methods present a 
better export 
performance (most 
statistically 
significant) 
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Econometric analysis: formal appropriability methods and export 
performance 

 

Dependent variables - export performance (Y) are:  

 Export dummy : propensity to export (dummy = 1, if firm exported; otherwise, dummy = 0);  

 log (exports): log of value of exports  

 firm share on sectorial exports: share of firms’ exports per sector (ISIC 3-digit)  

 

Explanatory variables 

Variables of interest (appropriability methods): 

- Invention Patent, Utility Model, Industrial Design, Trademark (+) 

Variables of control:  

 Origin of capital: dummy – foreign and mixed (+ / -) 

 Firm size: logarithm of number of employees (+) 

 Logarithm of innovative expenditures: R&D, technological transfer, machinery and equipment 

and others) (+) 

 Firm age (+) 

 Sectorial controls (ISIC 2-digits)  

 Dummy of period 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

     .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

    

 .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appropriability and export performance (dummy_exp) of large firms –  

Pooled Panel / Logit Model 
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Appropriability and export performance (log_export value) of large firms 

Pooled (1-3) and Fixed Effect (4-6) 

 

 

 

 

13 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

    

 .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appropriability and export performance (share) of large firms 
Pooled (1-3) and Fixed Effect (4-6) 
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Main Conclusions 

• According to international literature, we document for the Brazilian 
case that an innovative firm has a higher chance to export than a 
non-innovative one. 

 

• We investigate whether the use of any type of formal 
Appropriability Method is related to a better export performance. 
The main results show: 

• A positive statistically significant correlation between Invention 
Patents and all export performance variables tested (probability 
to export, export revenues and export market share) 

• A negative statistically significant correlation between trademark 
and export value / export share. There is no statistically 
significant relationship between trademark and probability to 
export 
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Some Caveats 

1) Results may suggest  different strategies regarding local and external 
market.  

• Firms that use Invention Patent: exports are more relevant 

• Firms that use Trademark: may prefer local market 

 

• Total Applications (Brazilian): abroad / Brazil (2007/2008) 

• Trademarks: 3.3% 

• Invention Patent: 21.5% 
(Source: WIPO Statistics Database) 

 

• PCT and Madrid Treaty 
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Thank You 
 

graziela.zucoloto@ipea.gov.br 
leaos01@yahoo.com 
julio.raffo@wipo.int 

 



 
 
 

 
 
  
 

1) Appropriability and export performance (log(exp))- Including interactions 
Pooled (1-3) and Fixed Effect (4-6) 
 
  
 

Additional analysis 
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