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Outline of our study 
• Motivation:  

1. Shortage of studies about differences of effects of financial 
constraints on innovation in services and manufacturing 
sector 

2. Lack of cross-country micro level studies of these effects in 
Western Europe 

• What does this paper do? 

 Investigates effects of financial constraints in production and 
services sector, endeavours to account for endogeneity of 
financial constraints. Compares the results from Western 
Europe with the rest of Europe 

• How?   Recursive bivariate probit, recursive mixed process 
models (Roodman 2009), based on firm level data from 
CIS4 and CIS2006 from European countries 



Background: literature on financial constraints 
and innovation 

• Financial constraints are expected to be more severe for R&D and 
innovation than for physical investment (Himmelberg and Petersen, 
1994; Hall, 2002) 

• Specificity of investments in innovation inputs (incl. shortage of 
collateral); information asymmetries 

• Recent studies employ direct qualitative indicators of financial 
constraints using survey data (Savignac, 2008; Gorodnichenko & 
Schnitzer, 2012) 

• Need to account for endogeneity of financial constraints; both 
financial constraints and innovation patterns are likely to be affected 
by common elements of unobservable heterogeneity 

• Firms that account for this are more likely to find significant 
negative effects of financial constraints 

• There is still shortage of studies looking in detail into the 
heterogeneity of effects across sectors, types of firms, time periods, 
countries 



Effects in production and services sector 

• The effects of financial contraints on innovation may differ in 
production and services sectors 

• Innovation in services may require less external financing because 
their innovation process is often less R&D-dependent (Gallouj and 
Weinstein 1997) and therefore also less dependent on access to 

external financing   →   innovation process of services firms may 
be less affected by financial contraints 

• BUT, firms in services sector are often on average  smaller: smaller 
firms are more financially contrained. Also,  fims in manufacturing 
sector find it easier to collateralize borrowing from external 
creditors (Gorodnichenko and Schnitzer 2012) 

• Financial constraints to investments and to investments in 
R&D may play a different role for exporters and non-exporters 
or multinationals and domestic owned firms 



Data 

• Data from Community Innovation Surveys:  from the CIS4 (2002-2004) 
and CIS2006 (2004-2006) 

•  11 European countries covered in our study are: Sweden, Norway, 
France, Italy, Spain, Portugal, Czech Republic, Slovakia, Estonia, 
Bulgaria and Romania 

• Firm level data, estimation at the SAFE centre at Eurostat 

• Sector level (2-digit or 3-digit NACE level) instruments for financial 
constraints are calculated based on the Amadeus firm level dataset and 
merged with the CIS datasets.  

• Advantages of CIS: comparable data across countries, covers services 

• Note: we concentrate on sample of innovators, in most of the 
specifications we look at the effects on relative innovation performance 
of innovators 



Key variables 

• Innovation performance: 

Our main measure of relative innovation performance is a firm level 
dummy that is equal to 1 if firm’s sales from new and modified goods 
or services are higher than 20 per cent. This is the threshold value to 
define ‘highly innovative firms’ in this paper, it is equal to the 75th 
percentile of the indicator of commercial success of innovation—‘share 
(%) of new and modified products and services in sales’—in the 11 
countries that we include from CIS4.  

• Note: robustness tests also with a continuous measure of 
innovation performance. 

• Financial constraints:  

dummy of ‘ financial constraints’ takes value 1 if the firm reports highly 
important financial constraints in its innovation process (either high 
constraints to internal or external financing of innovation, or both).  

 



Empirical approach 
• We estimate the probability of having highly successful innovation and the 

likelihood to face financial constraints simultaneously using a recursive 
bivariate probit model (a recursive-mixed-process model, Roodman, 
2009). We use sector level instrumental variables to identify the effects of 
financial constraints. This allows for construction of a recursive system of 
equations, estimated using the limited information ML (LIML) estimator; 

• Our recursive model with two binary endogenous variables: 
 
 
 

 
• Examine whether the effects vary between production and services; 

whether they depend on firm characteristics; 
• Test the sensitivity and robustness of results by: (a) excluding certain 

industries; (b) using alternative measures of innovation success 
(employing different recursive-mixed-process models), investigating 
separately the effects of internal and external financial constraints. 

Financial constraints eq.: 

Innovation eq.: 



 



Production sector, 11 European countries 



Production sector, Western Europe 

 





Robustness tests 



Conclusions 

• Evidence of negative effects of financial constraints on 
innovation performance, based on 11 European countries, incl. 
6 Western European countries  

• Financial barriers have much stronger negative effects in 
production sector in Europe than in services.  

• Financial constraints affect innovation performance most 
strongly among non-exporters 

• Effects similar in Western Europe and the full sample of 11 
countries 

• We find that the consequence of high financial constraints for a 
firm in production sector is on average 21 per cent lower 
probability to have ‘high innovation performance’ (i.e. to have 
the share of new products in its sales above the 75th percentile 
threshold level of the variable in our sample of innovators).  

• EXTENSIONS: effects in knowledge intensive services (KIS) and 
non-KIS sector; better identification of causal effects 
(exogenous shocks) 
 
 


