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 Strong theoretical postulates arising in particular in the HFT literature, growth & 
innovation literature 

 Innovation activity proves to be closely linked to export performance and in 
general to extent of internationalization   

 Micro-level evidence for a rising number of countries 

 Firm’s level evidence for Poland and other CEEs rather scarce 

 The role of firm’s innovation strategy under investigated  

 

 Research Questions:  

 Do Polish exporters differ significantly from Polish non-exporters with respect to 
innovation activity? 

  Does the introduction of innovation increase the probability of obtaining the 
status of exporter? 

 Does the innovation strategy of play a role? 

 



 

 Cassiman and Golovko (2011)  

 product and to a lesser extent process innovation drive firm exports 

 

 Aw et al. (2011)  

 marginal benefit of simultaneous exporting and innovating increases with 
productivity, with self-selection effect present 

 

 Altomonte et al. (2013) 

 positive, broad, strong and robust correlation between the extent of 
internationalization of firms and the extent of innovation activities in the panel of 
European manufacturing firms (EFIGE dataset) 



 Wakelin (1998) – UK 

 larger innovators more likely to enter foreign markets 

 small innovative firms more likely to be domestic 

 innovation increases probability of exporting and propensity to export 

 Basile (2001) – Italy 

 export intensity of innovating firms higher than of non-innovators 

 Nassimbeni (2001) – Italian SMEs 

 ability to innovate the product crucial for exporting 

 size and age increase probability of exporting 

 Roper & Love (2002) – UK  and Germany 

 product innovations increase probability of exporting 

 non-innovators differ significantly from innovators 

 Guan and Ma (2003) – Chinese manufacturing firms 

 importance of several dimensions of innovation and of productivity growth rate 

 DiPietro and Anoruo (2006)  – China 

 interaction and harmonization of various innovation assets of key importance – not 
only R&D potential 

 



 Damijan & Kostevc (2006)  

 earning-by-exporting in a panel of Slovenian companies  through process 
innovations and rising firms productivity and not through product innovations 

 

 Damijan, Kostevc & Polanec (2010)  

 causal links between innovation, productivity and export activities of firms in 
Slovenia in the period 1996–2002 using microdata and innovation and industrial 
survey data 

 no evidence that either product or process innovations increase the likelihood that 
a Slovenian firm becomes a first-time exporter 

 past exporting status increases the probability that medium and large enterprises 
would become process innovators with no similar impact for  product innovations 



 Hegemajer & Kolasa (2011)  

 internationalised firms from Poland superior regarding their size, productivity, 
capital intensity and wages 

 significant externalities from internationalisation - domestic firms benefit from the 
presence of companies involved in outward-oriented activities 

 Cieślik et al. (2014)  

 firm characteristics significant for export performance in the CEEs 

 financial support to R&D and innovation activities rises export performance 

 Cieślik et al. (2015)  

 relationship between various types of innovations and export performance of 
Polish firms over the period of 2008-2010 

 probability of exporting is positively related to both product and process 
innovations, firm size, the share of university graduates in productive employment 
(a proxy for human capital endowment) and foreign capital participation  

 Brodzicki & Ciołek (2016)  

 positive impact of innovation in particular of organizational innovations on 
probability of exporting 



Hobday et al. (2004) 

Source: Hobday M. et al. (2004), Approaching the Innovation Frontier in Korea: The Transition Phase to 
Leadership, Research Policy, Vol. 33(10), pp. 1433-1457. 



 Methodology 

 financial data from InfoCredit (Amadeus) on surveyed enterprises 

 large survey with direct contact - a pollster personally visited the enterprises and 
conducted in-depth interviews (90 questions) 

 

 Criteria 

 An enterprise has a complete five year period of data availability 

 total sales per enterprise exceed 2 million PLN (roughly 500k EUR) each year 

 exports exceeds 1 million PLN each year (or approx. 250k EUR) 

 approx. 7000 enterprises across Poland, from which randomly selected ones were 
surveyed (depicting spatial distribution at NUTS-2 level)  

 The sample:  

 rather large enterprises (upper tail of distribution), predominantly from 
manufacturing industry, that have at least 5 year continuity in financial reports 
(and thus exist for at least 5 years) 

 709 effectively questioned enterprises, 498 exporters (X) and 211 non-exporters 
(NX) 



 

 Expalined variable is the log-odds ratio defined as 

 

 

 where pi denotes the probability of success in our case the probability of 
being an exporter  

 the general form of the logit model can be written as 

 

 

 The estimates of  β coefficients indicate the direction and the strength of 
impact of each explanatory variable X on the logit, or indirectly on the 
company's ability to export.  

 a non-linear model, its parameters are typically estimated using MLE. which in 
this case is a consistent, asymptotically efficient and asymptotically normal 
estimator 
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Exporters 

(X) 

Non-exporters  

(NX) 

Overall 

(X+NX) 

Ratio 

X/NX 

Passive 55,8 71,6 60,5 0,78 

Ad hoc - reactive 5,8 5,7 5,8 1,02 

Ad hoc - strategic 9,2 7,6 8,7 1,22 

Creative 29,1 15,2 25,0 1,92 
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  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

l_TPROD 0.484*** 0.485*** 0.484*** 0.480*** 0.478*** 0.483*** 0.482*** 0.485*** 0.473*** 0.485*** 0.481*** 0.485*** 

  (0.0991) (0.0985) (0.0992) (0.0986) (0.0991) (0.0990) (0.0987) (0.0998) (0.0985) (0.0991) (0.0999) (0.0979) 

l_EMPLOY 0.863*** 0.859*** 0.863*** 0.871*** 0.866*** 0.859*** 0.866*** 0.863*** 0.859*** 0.865*** 0.863*** 0.866*** 

  (0.123) (0.123) (0.123) (0.123) (0.124) (0.123) (0.124) (0.121) (0.123) (0.123) (0.123) (0.123) 

IMPORTER 1.140*** 1.132*** 1.140*** 1.149*** 1.137*** 1.142*** 1.141*** 1.135*** 1.140*** 1.142*** 1.140*** 1.148*** 

  (0.225) (0.226) (0.225) (0.227) (0.227) (0.225) (0.225) (0.226) (0.228) (0.226) (0.225) (0.229) 

FOREIGN CAPITAL 0.0197*** 0.0197*** 0.0197*** 0.0199*** 0.0198*** 0.0194*** 0.0196*** 0.0203*** 0.0200*** 0.0197*** 0.0197*** 0.0201*** 

  (0.00455) (0.00452) (0.00455) (0.00450) (0.00449) (0.00453) (0.00456) (0.00459) (0.00452) (0.00458) (0.00455) (0.00454) 

FDI 3.859*** 3.884*** 3.859*** 3.881*** 3.866*** 3.871*** 3.853*** 3.867*** 3.875*** 3.860*** 3.860*** 3.883*** 

  (0.947) (0.946) (0.946) (0.939) (0.928) (0.947) (0.946) (0.934) (0.942) (0.947) (0.946) (0.942) 

IN_ATTITUDE   0.0711                     

    (0.0973)                     

IN_ABILITY     -0.00290                   

      (0.0959)                   

IN_STRATEGY       0.169**                 

        (0.0847)                 

FIRM_STRATEGY_PASSIVE         -0.532**               

          (0.225)               

FIRM_STRATEGY_REACTIVE           0.465             

            (0.506)             

FIRM_STRATEGY_STRATEGIC             0.194           

              (0.391)           

FIRM_STRATEGY_CREATIVE               0.483*         

                (0.261)         

MARKET_STRATEGY_PASSIVE                 -0.494       

                  (0.310)       

MARKET_STRATEGY_REACTIVE                   -0.160     

                    (0.570)     

MARKET_STRATEGY_STRATEGIC                     0.147   

                      (0.663)   

MARKET_STRATEGY_CREATIVE                       0.660* 

                        (0.375) 

Constant -4.762*** -5.034*** -4.751*** -5.217*** -4.424*** -4.766*** -4.783*** -4.882*** -4.302*** -4.772*** -4.760*** -4.855*** 

  (0.643) (0.728) (0.720) (0.673) (0.652) (0.648) (0.651) (0.638) (0.712) (0.644) (0.643) (0.638) 

No of observations 623 623 623 623 623 623 623 623 623 623 623 623 

Pseudo R2 0.2829 0.2836 0.2829 0.2885 0.2907 0.2841 0.2833 0.2878 0.2867 0.2830 0.2830 0.2879 

AIC 559.11 560.57 561.11 556.88 555.23 560.21 560.85 557.39 558.23 561.07 561.05 557.35 

AUC 0.8427 0.8425 0.8427 0.8449 0.8427 0.8432 0.8434 0.8445 0.8444 0.8427 0.8429 0.8446 



  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

l_TPROD 0.484*** 0.485*** 0.484*** 0.480*** 0.478*** 0.483*** 0.482*** 0.485*** 0.473*** 0.485*** 0.481*** 0.485*** 

  (0.0991) (0.0985) (0.0992) (0.0986) (0.0991) (0.0990) (0.0987) (0.0998) (0.0985) (0.0991) (0.0999) (0.0979) 

l_EMPLOY 0.863*** 0.859*** 0.863*** 0.871*** 0.866*** 0.859*** 0.866*** 0.863*** 0.859*** 0.865*** 0.863*** 0.866*** 

  (0.123) (0.123) (0.123) (0.123) (0.124) (0.123) (0.124) (0.121) (0.123) (0.123) (0.123) (0.123) 

IMPORTER 1.140*** 1.132*** 1.140*** 1.149*** 1.137*** 1.142*** 1.141*** 1.135*** 1.140*** 1.142*** 1.140*** 1.148*** 

  (0.225) (0.226) (0.225) (0.227) (0.227) (0.225) (0.225) (0.226) (0.228) (0.226) (0.225) (0.229) 

FOREIGN CAPITAL 0.0197*** 0.0197*** 0.0197*** 0.0199*** 0.0198*** 0.0194*** 0.0196*** 0.0203*** 0.0200*** 0.0197*** 0.0197*** 0.0201*** 

  (0.00455) (0.00452) (0.00455) (0.00450) (0.00449) (0.00453) (0.00456) (0.00459) (0.00452) (0.00458) (0.00455) (0.00454) 

FDI 3.859*** 3.884*** 3.859*** 3.881*** 3.866*** 3.871*** 3.853*** 3.867*** 3.875*** 3.860*** 3.860*** 3.883*** 

  (0.947) (0.946) (0.946) (0.939) (0.928) (0.947) (0.946) (0.934) (0.942) (0.947) (0.946) (0.942) 

IN_ATTITUDE   0.0711                     

    (0.0973)                     

IN_ABILITY     -0.00290                   

      (0.0959)                   

IN_STRATEGY       0.169**                 

        (0.0847)                 

FIRM_STRATEGY_PASSIVE         -0.532**               

          (0.225)               

FIRM_STRATEGY_REACTIVE           0.465             

            (0.506)             

FIRM_STRATEGY_STRATEGIC             0.194           

              (0.391)           

FIRM_STRATEGY_CREATIVE               0.483*         

                (0.261)         

MARKET_STRATEGY_PASSIVE                 -0.494       

                  (0.310)       

MARKET_STRATEGY_REACTIVE                   -0.160     

                    (0.570)     

MARKET_STRATEGY_STRATEGIC                     0.147   

                      (0.663)   

MARKET_STRATEGY_CREATIVE                       0.660* 

                        (0.375) 

Constant -4.762*** -5.034*** -4.751*** -5.217*** -4.424*** -4.766*** -4.783*** -4.882*** -4.302*** -4.772*** -4.760*** -4.855*** 

  (0.643) (0.728) (0.720) (0.673) (0.652) (0.648) (0.651) (0.638) (0.712) (0.644) (0.643) (0.638) 

No of observations 623 623 623 623 623 623 623 623 623 623 623 623 

Pseudo R2 0.2829 0.2836 0.2829 0.2885 0.2907 0.2841 0.2833 0.2878 0.2867 0.2830 0.2830 0.2879 

AIC 559.11 560.57 561.11 556.88 555.23 560.21 560.85 557.39 558.23 561.07 561.05 557.35 

AUC 0.8427 0.8425 0.8427 0.8449 0.8427 0.8432 0.8434 0.8445 0.8444 0.8427 0.8429 0.8446 



  M13 M14 M15 M16 M17 M18 M19 M20 M21 M22 

l_TPROD 0.488*** 0.487*** 0.485*** 0.488*** 0.486*** 0.481*** 0.481*** 0.482*** 0.662*** 0.506** 

  (0.0988) (0.0986) (0.0981) (0.100) (0.100) (0.0994) (0.101) (0.0988) (0.249) (0.204) 

l_EMPLOY 0.880*** 0.863*** 0.865*** 0.869*** 0.883*** 0.861*** 0.872*** 0.869*** 0.318 0.458 

  (0.127) (0.123) (0.125) (0.123) (0.126) (0.123) (0.126) (0.123) (0.247) (0.382) 

IMPORTER 1.168*** 1.138*** 1.168*** 1.150*** 1.149*** 1.137*** 1.164*** 1.135*** 1.887*** 2.474*** 

  (0.227) (0.227) (0.226) (0.225) (0.226) (0.225) (0.226) (0.225) (0.650) (0.826) 

FOREIGN CAPITAL 0.0194*** 0.0197*** 0.0197*** 0.0193*** 0.0191*** 0.0197*** 0.0192*** 0.0192*** 0.0226** 0.0263** 

  (0.00443) (0.00446) (0.00449) (0.00451) (0.00445) (0.00456) (0.00461) (0.00453) (0.0101) (0.0107) 

FDI 3.796*** 3.832*** 3.778*** 3.806*** 3.867*** 3.878*** 3.904*** 3.884***     

  (0.938) (0.958) (0.958) (0.950) (0.923) (0.946) (0.944) (0.946)     

IN_NEWP 0.142 0.302                 

  (0.225) (0.213)                 

IN_PROD 0.345   0.453**               

  (0.242)   (0.220)               

IN_PROC -0.0373     0.259             

  (0.256)     (0.230)             

IN_ORG 0.517*       0.606**           

  (0.272)       (0.258)           
IN_S_BUYTECH           0.303         

            (0.321)         

IN_S_EXT_RD             0.653*       

              (0.335)       

IN_S_RDUNIT               0.338     

                (0.330)     

IN_S_EMPLYRD                 0.0275   

                  (0.0342)   

IN_S_BERD                   0.140** 

                    (0.0617) 
Constant -5.170*** -4.937*** -4.963*** -4.882*** -4.986*** -4.783*** -4.872*** -4.821*** -3.423** -4.750** 

  (0.674) (0.649) (0.657) (0.653) (0.672) (0.649) (0.660) (0.646) (1.416) (1.911) 

No of observations 623 623 623 623 623 623 623 623 79 72 

Pseudo R2 0.2947 0.2856 0.2887 0.2846 0.2905 0.2841 0.2882 0.2845 0.2737 0.3515 

AIC 558.14 559.08 556.75 559.81 555.33 560.24 557.07 559.89 78.45 63.37 

AUC 0.8489 0.8441 0.8458 0.8428 0.8470 0.8433 0.8454 0.8437 0.8292 0.8683 
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IMPORTER 1.168*** 1.138*** 1.168*** 1.150*** 1.149*** 1.137*** 1.164*** 1.135*** 1.887*** 2.474*** 
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  (0.674) (0.649) (0.657) (0.653) (0.672) (0.649) (0.660) (0.646) (1.416) (1.911) 

No of observations 623 623 623 623 623 623 623 623 79 72 

Pseudo R2 0.2947 0.2856 0.2887 0.2846 0.2905 0.2841 0.2882 0.2845 0.2737 0.3515 

AIC 558.14 559.08 556.75 559.81 555.33 560.24 557.07 559.89 78.45 63.37 

AUC 0.8489 0.8441 0.8458 0.8428 0.8470 0.8433 0.8454 0.8437 0.8292 0.8683 



  M23 M24 M25 M26 M27 M28 

l_TPROD 0.500*** 0.492*** 0.481*** 0.552*** 0.543*** 0.379*** 

  (0.100) (0.0982) (0.0992) (0.0968) (0.092) (0.102) 

l_EMPLOY 0.879*** 0.852*** 0.817*** 0.909*** 0.853*** 0.646*** 

  (0.128) (0.123) (0.123) (0.114) (.1103) (0.129) 

IMPORTER 1.156*** 1.139*** 1.095***       

  (0.230) (0.228) (0.226)       

FOREIGN CAPITAL 0.0199*** 0.0200*** 0.0202***       

  (0.00440) (0.00453) (0.00452)       

FDI 3.904*** 3.872*** 3.786***       

  (0.891) (0.937) (0.943)       

IN_R_PATENTS 0.678** 0.634**         

  (0.278) (0.279)         

IN_R_LICENCES -0.551*           

  (0.317)           

IN_R_TRADE MARKS 0.335           

  (0.282)           

IN_R_ISO CERTIFICATES 0.488**           

  (0.247)           

IN_R_OTHER CERTIFICATES 0.165           

  (0.269)           

INNOVATION EXTENT     0.147** 0.173***   0.158** 

      (0.0641) (0.0621)   (0.0763) 

INTERNATIONALIZATION EXTENT         0.628*** 1.621*** 

          (0.0931) (0.165) 

Constant -5.224*** -4.853*** -4.896*** -4.694*** -5.426*** -6.906*** 

  (0.689) (0.646) (0.646) (0.629) (0.619) (0.737) 

Observations 623 623 623 623 623 623 

Pseudo R2 0.3008 0.2829 0.2901 0.1671 0.2281 0.2403 

AIC 555.47 556.37 555.68 643.47 596.91 589.67 

AUC 0.8531 0.8466 0.8402 0.7781 0.8138 0.8189 
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 results firmly support the postulates of the new new trade theory of Melitz (2003) and 
others - productivity is one of the key drivers of internationalization 

 substantial differences in innovation activity for Polish exporters and non-exporters were 
identified 

 Exporters prove to be: 

 more focused on innovations 

 more aware of the need to implement changes 

 are better prepared to introduce them to reality 

 more probable to be creative (constantly introduce change) 

 are more likely to behave in a more strategic manner (ad hoc innovators) assuming the 
position of a market leader 

 likelihood of exporting seems to be positively related to product innovations controlling 
for firm size  - in line with e.g. Cassiman & Golovko (2011) 

 similarly to Cieślik et al. (2015) organizational innovations play the most significant role 
in the case of Polish enterprises (transition?) 

 companies spending more on R&D and able to acquire innovations externally have a 
higher likelihood of exporting 

 



 declared innovation strategy and export status of Polish companies (classification by 
Hobday et al. (2004) linked 

 Controlling for the significance of innovation (firm or market) level: 

 innovatively passive firms have, ceteris paribus, a significantly lower probability of 
obtaining exporter status 

 introduction of innovations at ad hoc manner, both in reaction to innovation by a 
leader (follower) or assuming the position of a leader – and thus acting in a 
strategic manner, has a positive however statistically insignificant effect on the 
likelihood of exporting 

 only companies having creative treats that are permanent innovators enjoy a clear 
and robust boost in their exporting probability potential 

 It pays off to be innovative - entry into more demanding foreign markets proves the 
higher competitiveness potential  

 



 At the same time, our results support the postulates by Altomonte, Aquilante, 
Békés & Ottaviano (2013) on the close connection between innovation and 
internationalization extents  

 Despite the results, many different issues remain open 

 Further research into the link between innovation, innovation strategy and 
internationalization is necessary 

 Preferably the analysis should be conducted on a panel of firms observed at 
regular intervals over their lifetime to fully verify for instance the postulates of 
industrial organization literature linking the degree of competition within 
particular markets, market characteristics and behaviour of firms 


