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Abstract This paper aims at evaluating the role played by finance when analysing 

firms’ attitude to innovate. The empirical research is based on the very large 

sample of European SMEs of SAFE dataset and covers the 2009–2017 period. 

Different measures of finance and several robustness checks are used to select a 

well-behaved probit multilevel model. Estimates indicate that the effect of country 

markets explains about 5% of firms’ heterogeneity in introducing a product 

innovation, while the remaining 95% is due to firms’ characteristics. It is found 

that the probability to innovate increases when firms use internal finance and 

grants. Family and friend are also important channels to finance innovation, while 

no conclusive evidence is found for bank loans. Finally, we document that 

ownership and firm size matter. 

 

1. Introduction 

The EU has recently implemented a set of monetary and financial policies to sustain the access to 

credit of Small Medium Enterprises (SMEs) and then foster innovation and the growth 

opportunities.  This is mainly because financing innovation is difficult for SMEs, which often lack 

capital, given the uncertainty related with the innovation efforts and the presence of asymmetric 

information characterizing financial contracts (Acharya and Xu, 2017). Financial constraints faced 

by SMEs have several dimensions and appear to be driven by both market distortion in credit 

allocation (Stiglitz and Weiss, 1981; Nickell and  Nicolitsas, 1999) and firms level factors, such as 

lack of transparencies on their credit records and ability to provide collateral (Cowan et al., 2015; 

Pigini et al., 2016). Additionally, during times of financial crisis, credit obstacles may lead to credit 
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rationing situation or suboptimal financing activities to SMEs (Agénorand Pereira da Silva, 2017; 

Carbo-Valverde et al., 2015; Popov and Udell, 2012; Popov and Van Horen, 2015). 

Along this line of reasoning, it is clear that a fully effective EU strategy means that SMEs are 

facilitated when investing in R&D. This is the channel through which the EU financial strategy 

contributes to pursue the 2020 objective for building a knowledge-based economy. Indeed, 

technological innovation is a crucial element in enhancing firm performance and therefore is a key 

driver of economic growth (Romer, 1990; Aghion & Howitt, 1992; Archibugi & Coco, 2004; 

Baumol, Litan, & Schramm, 2007). By developing and/or using new technologies, firms are able to 

launch new product and services for the market, which allow them to attain a strategic advantage 

over competitors (Dosi, 1988; Winter, 1988).  

Based on these considerations, this paper aims at investigating the relevance of different financing 

channels, available for SMEs, to support their innovation efforts. In more detail, given the 

difficulties for SMEs to finance innovation, mainly due to the uncertainty and information 

asymmetry associated with innovative activities (Acharya and Xu, 2017), we would like to test 

whether external formal financing (bank, trade credit, etc) are more/less relevant compared to 

internal resources, to informal channel (family, friends) of financing and to public grants and 

subsidies.  

Additional motivation of the work lies along the following questions. How much of the 

heterogeneity in firm probability to innovate can be attributed to individual heterogeneity and how 

much of it can reflect territorial features across Europe? Are country eff ects larger than individual 

ones? Do individual and country-specific factors help in predicting firm innovating activities? 

Finally, does finance play a role? 

To address these issues we refer to multilevel models (MLMs), which allow us to exploit the 

hierarchical structure of data, being SMEs at the lowest level of the hierarchy and the countries at 

the highest (Goldstein, 2003; Luke, 2003). Compared to single equation models, MLMs are more 

attractive as they address how the micro-, mid- and macro-spheres of economic systems evolve and 

interact (Baldwin and Okubo, 2006; Beugelsdijk, 2007). Given the bivariate nature of our 

dependent variable (the firm undertakes innovation or not) we use a probit MLMs. In order to 

evaluate the effect of SMEs’ industry we treat sector as fixed-effect. In brief, the MLM 

specification used throughout the paper treats the SMS as the first level of the hierarchy, while the 

second level the country, which is meant as a source of randomness in the intercepts (Goldstein, 

2003; Luke, 2003). 
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The analysis employs a large sample of European SMEs observed during the period 2009–2017. 

Firm-level data are retrieved from the Survey on the Access to Finance of Enterprises (SAFE) run 

by European Central Bank (ECB) every six months (waves) since 2009. SAFE has the advantage of 

providing relevant micro-data about firm financial needs, as well as other firm-level characteristics 

and the types of innovation undertaken by SMEs. 

The study contributions are threefold. First, we investigate at the firm level the interplay between 

the access to finance and the probability to undertake innovation. By considering product 

innovation, we test the effect of different financing sources (i.e., bank loans, grant/subsidies, 

venture capital), net of the impact exerted by geographical contexts. Second, we exploit the 

hierarchical structure of data (country and firm) and measure the contribution of each level of the 

hierarchy in explaining the SMEs heterogeneity to innovate. Finally, as our time span includes the 

post crisis years, characterized by the ECB expansive monetary policy, our investigation sheds 

some lights on how SMEs react to the different financial market conditions and macroeconomic 

policy. 

Having found high heterogeneity in the propensity to innovate across firms and countries, we 

confirm that firm-specific characteristics greatly aff ect individual propensity to innovate. The 

country eff ect explains about 5% of the variance of the firm innovative behaviour. Additionally, 

results show that innovation is strongly affected by the different sources of financing and, in 

particular, by internal finance and grants.  

The paper is structured into three sections. Section 2 describes the empirical setting (models, 

variables and data). Section 3 presents and discusses the results. Section 4 reports some concluding 

remarks. 

 

2. The empirical setting: models and data 

2.1  The multilevel model for binary dependent variable  

Understanding whether and how market and environmental conditions affect SMEs performance is 

a typical example of hierarchy, in the sense that the units (firms) refer to different levels of 

aggregation (local markets, country) (Goldstein 2003). In this respect, MLMs fit well this nested 

structure of data and yield more reliable estimates than single equation model. Indeed, variables at 

any level of the hierarchy are not simply add-ons to the same single level equation, but are linked 

together in ways that make the simultaneous existence of distinct level-one and level-two equations 
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explicit. This allows the evaluation of whether, and to what extent, contextual factors matter in 

determining firms’ performance. In fact, on the one hand, the role of contextual factors is detected 

by testing hypothesis operating at different levels; on the other hand, MLMs decompose 

heterogeneity in the output variable, providing a highly informative outcome on “how much” 

contextual and individual factors contribute to the heterogeneity in firms’ performance (Bickel 

2007; Heck and Thomas 2000; Rabe-Hesketh and Skondal 2008; Richter 2006). Furthermore, 

MLMs address the issue of error correlation across SMEs, thereby controlling for spatial 

dependence, and correct the measurement of standard errors (Hox 2002).1 Finally, MLMs address 

the ecological and atomistic fallacies (Maas and Hox 2004; Snijders and Berkhof 2008). 

The MLM used in this paper takes into account the structure of the data. The analysis 

focuses on a sample of European SMEs which are observed over the 2009-2017 period. SMEs are 

embedded in national markets. This suggests that the empirical specification to be used is a 

multilevel model for panel data. The hierarchy is composed of two levels. The multiple 

measurements of individual efficiency at different time points represents the level 1 of the 

hierarchy. Punctual-time SMEs’ observations are nested in geographical markets (country) 

representing the level 2 of the structure. This hierarchy is standard in MLMs literature for panel 

data (see, among many others, Steele 2008).  

By referring to the notation proposed by Raudenbush and Bryk (2002), the empirical setting 

is the following: 

                                                              [1] 

                                                               [2] 

                                             [3] 

                                                           
1

 In more detail, the single equation models suffer from some estimation problems. First, as a result of locally specific 

factors, SMEs operating in a market are likely to be more similar than SMEs located in different areas, implying that 

residuals are not independent. This issue is addressed by the multilevel approach, which, controlling for territorial 

effects, ensures more efficient estimates than those of the single equation model (see, i.e, Rabe-Hasketh and Skondal 

2008). Furthermore, single-level regressions yield an inflated significance of level-two coefficients because the 

diagnostics refers to the number of level-one observations instead of the number of higher-level units. Conversely, in 

MLMs the inference is made by distinguishing between sample size at the different levels of data aggregation. One 

consequence of failing to recognize hierarchical structures is that standard errors of OLS coefficients will be 

underestimated, so increasing the risk of type I errors (Hox 2002; Snijders and Berkhof 2008). 
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Where equation [1] is the level-1 sampling model; the equation [2] is the link function; the equation 

[3] is the structural model. Finally, our main variable is a dummy equal to 1 if the firm declares to 

have undertaken product innovation, and 0 otherwise.
2
 

The level-2 model for the intercept     is written as: 

                                  [4] 

Where     is the fixed intercept and     is the residual or random intercept. The random component 

    captures variability in the intercept across countries, while the fixed component     is a 

weighted average of the intercept across all countries. 

Thus, our full model can be written as: 

 

                                                         

 

   

                    

 

   

 

                        

 

   

                     

 

   

            

  

   

             

  

   

    

      

[5] 

Important information can be retrieved from the intra-class correlation (ICC), which measures the 

proportion of total variance “explained” by the grouping structure, that is the intra-class correlation 

for our second level of analysis, i.e. country. Specifically,             
   
 

   
    

 , where    
  is the 

so-called between group variance and   
  is the so-called within group variance. This index 

measures how much of the variability of the probability to innovate is explained by the country 

dimension. 

In order to test our research hypothesis, we employ the following sets of variables: 

a) To capture firms’ experience in the use of different financing sources, we consider the vector 

Firm financingl(i,t-2), which includes one variable capturing the use of each channels of finance. 

These are Use Internal Funds(i,t-2), Use Bank Loans(i,t-2), Use Credit Lines(i,t-2), Use Grants or 

                                                           
2 The information on this variable (Q1 in the survey) is provided by SAFE every second wave, and refers to the 

previous 12 months, i.e. two waves. Therefore, we bring back this information to wave round only for those firms that 

are present on consecutive waves.  
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Subsidies(i,t-2), Use Trade Credit(i,t-2), Use Family or Friends Loans(i,t-2), Use Debt Securities(i,t-2) 

and Use Equity(i,t-2). They are dummy variables equal to one if the related financing source is 

used by the reporting firm, and 0 otherwise. Besides this group of variables capturing the effect 

of the use of different financing sources, we also consider the Finance constraints(i,t-2) factor, 

which indicates whether firms applying for financing are credit constrained. It is equal to 1 if 

firms’ application was rejected when applying for one of the following financing channels: bank 

loans, credit lines, trade credit or others. If the application is accepted, Finance constraints(i,t-2)  

will be 0.3  

b) Ownershipm(i,t) are dummy variables that account for the ownership types (m ranges from 1 to 

4), i.e. Family, One owner, Public company, and VCBA (i.e. Venture Capitalist or Business 

Angels owners). A residual category of ownership types represents the control group.   

c) Performancen(i,t) captures the effect of a positive variation in some important firms’ performance 

indicators, such us profits, number of employees, fixed assets, and others. To proxy firm’s 

performance, we rely on the following indicators (n ranges between 1 and 8).   

Profit upit is a dummy equal to one if the firm declares that its profits increased in the last six-

months, and zero otherwise. Cost of labour upit, Other cost upit and Interest expenses upit are 

dummies equal to one if the firm declares that the cost of labour, other costs or interest expenses 

have increased, respectively, and zero otherwise. Leverage upit is equal to one if the firm 

declares that the ratio between debts and total assets has increased, and zero otherwise. 

Employees upit is a dummy equal to one if the firm declares that the number of its employees 

has increased, and zero otherwise. Fixed assets upit is equal to one if the firms declare that their 

investments in fixed assets have increased, and zero otherwise.
4
  

d) Problemsk(i,t) describes firms’ perceived change in market conditions and efficiency in the last 

sixth months (k ranges between 1 and 6). We introduce the following variables: Problem of 

Financeit is a dummy equal to one if the firm reports that the access to finance was perceived as 

an obstacle in the last six months, and zero otherwise. Problem of Cost of Productionit is a 

dummy equal to one if the company states that the cost of production turned into a major 

obstacle, and zero otherwise. Problem of availability of skilled staffit is a dummy equal to one if 

the firms face some difficulties to find high-skill employees or experienced managers, and zero 

otherwise. Problem of finding customerit is a dummy equal to one if the firm states that finding 

                                                           
3 A number of regressors are lagged for two periods for limiting endogeneity bias and because of the 

reasonable assumption that finance takes time to affect innovation. 

 
4 Employees upit  and Fixed assets upit are available from eleven to seventeen wave. 
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customers was difficult in the last six months, and zero otherwise. Problem of Regulationit is a 

dummy equal to one if the firm declares that the regulation, for example European and national 

laws or industrial regulations were perceived as an obstacle in the last six months, and zero 

otherwise. Finally, Problem of Competitionit is a dummy equal to one if the firm reports that the 

“problem of competition” - either due to external market conditions or an internal loss in firm 

efficiency - has become more relevant, and zero otherwise.  

e) Zr(i,t) identifies the r-th standard firm control (r ranges from 1 to 11), i.e. Size (we use a 

classification size of firms by turnover), Age (Very recent, Recent and Old), and Sector 

(Industry, Construction and Trade).   

Finally, we Wsjt includes the wave dummies in order to take account of the time effect (s ranges 

from 1 to 16) and a set of dummies to control for size-, sector- and age effect. 

2.2 Data  

The source of data is SAFE, the Survey on the Access to Finance of Enterprises jointly run by the 

ECB and the European Commission (EC) every six months since 2009. It is a harmonized and 

homogeneous dataset providing information at the micro level about SMEs’ propensity to use bank 

credit as a source of funding and about the outcomes of firms’ loans applications. More precisely, 

SAFE provides qualitative information on enterprises’ financial needs, their experience in the 

access to finance, as well as a series of firm-level and financial characteristics provided on the basis 

of self-assessed perceptions. Each wave of the SAFE is addressed to a randomly selected sample of 

non-financial SMEs included in the Dun & Bradstreet business register, exception made for firms in 

agriculture, public administration and financial services that are intentionally omitted. Country, 

sector, and size representativeness are ensured through the use of specific weights.  

SAFE also provides information on firms’ innovation (Product innovation). We thus restrict 

our analysis to the period during which information on our variables is present over time, namely 

waves one, four, five, and then from the 8-th to the 17-th wave. Using the same criterion, we select 
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those countries for which the related firms’ data are available across the waves.
5
 The sample covers 

the period from 2009 to 2017 

Summary statistics of the variables are displayed in Table 1. We rely on 26,893 firm-level 

observations throughout the period of our investigation.  Noticeable, when the different sources of 

financing are concerned, data show that the use of Credit line, Trade credit, Bank loans and Internal 

Funds are more relevant than the other channels of financing (the mean values are greater than 

0.24). 

As far as the types of ownership are concerned, Table 1 shows that Family and Single owner 

firms are the largest groups in the sample, while VCBA represent only a small share of the SMEs 

we are looking at. This comes not as a surprise when considering the specific countries and the type 

of firms we are considering. It also emerges that most of the companies are classified as very old 

(84%), and only a tiny share of sample is represented by the very recent firms (0.7%). 

Turning our attention to the sector composition, Services cover the largest part of the sample 

(35%), both Industry and Trade account for a quarter of the sample and Construction is the least 

numerous sector (10%). 

  

                                                           
5 The countries included in the sample are Albania, Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, 

Denmark, Estonia, Finland, France, Germany, Greece, Iceland, Italy, Ireland, Hungary, Latvia, Lithuania, Luxembourg, 

Macedonia, Malta, Montenegro, Poland, Portugal, Romania, Russia, Slovakia, Slovenia, Spain, Sweden, the 

Netherlands, Turkey and the UK. 
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Table 1. Descriptive statistics for variables included in the estimated models  

Variables Observations Mean Std. Dev. Min Max 

Product innovation 27,269 0.3454 0.4755 0 1 

  

    

  

Use Internal Funds(i,t-2) 27,269 0.2414 0.4280 0 1 

Use Bank Loans(i,t-2) 27,269 0.2742 0.4461 0 1 

Use Grants or Subsidies(i,t-2) 27,269 0.1240 0.3295 0 1 

Use Family or Friends Loans(i,t-2) 27,269 0.1142 0.3181 0 1 

Use Equity(i,t-2) 27,269 0.0376 0.1901 0 1 

  

    

  

Finance constraints(i,t-2) 11,196 0.0661 0.2485 0 1 

  

    

  

Profit up(i,t-2) 25,604 0.3177 0.4656 0 1 

Cost of Labour up(i,t-2) 25,604 0.5103 0.4999 0 1 

Other cost up(i,t-2) 25,604 0.5095 0.4999 0 1 

Interest expenses up(i,t-2) 25,604 0.2110 0.4080 0 1 

Leverage up(i,t-2) 25,604 0.1731 0.3783 0 1 

Credit history up(i,t-2) 25,604 0.2711 0.4445 0 1 

Employees up(i,t-2) 17,644 0.2775 0.4478 0 1 

Fixed assets up(i,t-2) 17,212 0.2985 0.4576 0 1 

  

    

  

Problem of finance(i,t-2) 24,022 0.1543 0.3613 0 1 

Problem of cost of production(i,t-2) 24,022 0.1697 0.3754 0 1 

Problem of availability skilled staff(i,t-2) 24,022 0.1716 0.3770 0 1 

Problem of finding customer(i,t-2) 24,022 0.5335 0.4989 0 1 

Problem of regulation(i,t-2) 24,022 0.4054 0.4910 0 1 

Problem of competition(i,t-2) 24,022 0.4904 0.4999 0 1 

  

    

  

VCBA 27,269 0.0067 0.0819 0 1 

Public company 27,269 0.0279 0.1647 0 1 

Single owner 27,269 0.2930 0.4552 0 1 

Family 27,269 0.4917 0.4999 0 1 

  

    

  

Industry 27,269 0.2640 0.4408 0 1 

Construction 27,269 0.1010 0.3013 0 1 

Trade 27,269 0.2414 0.4280 0 1 

Services 27,269 0.3738 0.4716 0 1 

Very old 27,269 0.8370 0.3694 0 1 

Old 27,269 0.1103 0.3132 0 1 

Recent 27,269 0.0396 0.1949 0 1 

Very recent 27,269 0.0071 0.0838 0 1 

 

Source: our elaborations on data from SAFE 
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3. Empirical Results  

3.1 Probability to innovate: MLM probit analysis  

As described before (Section 2), the probability that a firm embarks on product innovation is related 

to several covariates that measure the access and use of finance, after controlling for a large set of 

variables at firm and country level. We start the empirical analysis by estimating a basic MLM 

probit model. Results are displayed in Table 2 where the different specifications vary according to 

the progressive inclusion of the covariates.  

To test the main research hypothesis, we refer to the set of variables Firm financing, which gathers 

all the different sources of internal and external financing, including public grant and subsidies, 

used by SMEs. To limit the causal relationship and potential endogeneity biases, we use 2 periods 

lagged explanatory variables. 

Results of our estimates are worthy of notice. First, regressions show that the use of bank loan does 

not exert any influence on the firm probability to introduce a product innovation. Rather, it appears 

that those firms, which have used their internal financing, face a higher probability to develop or 

launch new products and services. This evidence is documented by the fact that the coefficients on 

the use of bank loan never turn to be significant, while the ones on the use of internal financing 

always exhibit a positive and highly significant sign. These results seem to support the presence of 

credit rationing phenomenon in credit markets for SMEs. Indeed, given the presence of asymmetric 

information in credit markets, borrowing external funds for firms turns to be more expensive than 

using internal finance (Nickell and Nicolitsas, 1999). Therefore, the use of available internal 

finance, i.e. use of cash flow, indicates that firms are financially constrained (Fazzari et al., 1988; 

Guariglia and Liu, 2014; Sasidharan et al., 2015).  

This view is corroborated also by the positive and significant sign of variable use of grant. 

In presence of market failures, the use of public support for SMEs may be crucial for backing their 

investment in intangibles, given the uncertainty related with the innovation efforts. Additionally, our 

estimates document the importance of informal channels of financing such as family and friends to 

finance innovation. This result can be motivated by the fact that the sample is mainly constituted by 

micro and small firms which often face difficulties in accessing formal external financing, due to 

lack of transparencies on their credit records and ability to provide collateral (Cowan et al., 2015; 

Pigini et al., 2016).   

As for the other firm varying controls, ownership plays an important role on the probability 

of starting innovation activities. Interestingly, the venture capital and business angel (VCBA) 

ownership exerts a significant effect on the probability to embark on product innovation. We find 
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the same evidence also for public company, while family businesses and single owned firms display 

a negative and significant sign. To sum up, the signs of the ownership coefficients support the 

notion that less traditional and more dynamic forms of ownership stimulate firms towards 

innovation efforts, which are crucial to obtain a strategic advantage over competitors (Paul et al., 

2017). 

 

3.2 Further analysis 

To provide additional support to the analysis, we re-run the probability model by 

augmenting the regressions with a wide range of firm level controls, that includes some indicators 

of firm performance and proxies for other constraints/problems that distress SMEs. Results are 

displayed in Table 3. The evidence shows that, after having controlled for firm heterogeneity, the 

sign and the significance of our key variables remain stable across all specifications. Specifically, 

the use of internal funds, grant, informal financing and the VCBA ownership exert a positive impact 

on the probability to conduct product innovation. 

Turning our attention to the firm level financial controls, results show that the dummy Profit 

up is significant with a positive sign, indicating that firms reporting an increase in profits enjoy 

from a higher likelihood to innovate. Interestingly, the variable Labor up, capturing the increase in 

the unit labor cost (cost of labour per unit of output) also displays a positive sign. This may indicate 

a positive relationship between productivity of labor (efficiency wage) and innovation efforts of the 

firms. Overall, the positive relation between innovation and some measures of firm performance 

provides support to the self-selection hypothesis and enriches the picture provided by Cassiman and 

Golovko (2011), who point to an interplay between innovation, productivity and trade 

internationalization. 

The increase in firm’s creditworthiness (Credit history up) - signaling an increase in the firm 

financial stability and trustworthiness - is relevant for financial contracts and in turn produces 

positive effect on firm’s innovation efforts. 

Some interesting insights also emerge from the vector of variable accounting for problems 

and constraints affecting firms. The coefficient of problem of finance presents a significant and 

positive sign. Albeit, at the first inspection the sign of the coefficient appears to be counter intuitive, 

it indicates that firms embarking in innovation activities might encounter difficulties and frictions in 

accessing finance, due to the asymmetric information and uncertainty of the innovation results. 
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The problem of finding customers is positive indicating that the more stringent, the higher 

the effort for firms to innovate. By developing and launching new products and services for the 

market, firms attain a strategic advantage over competitors. In such a case, innovation is the strategy 

to overcome this problem by searching for new niches of market. 

Finally, the sign of problem of completion, which capture the firm productivity, turns to be negative 

and significant across the specifications in Table 3.  This might indicate that companies located far 

away from the frontier display a lower likelihood to conduct innovation efforts. 

 

4. Conclusions 

For small business enterprises seeking external resources to finance innovation is not an easy task. 

The presence of information asymmetry associated with innovative activities inevitably affect the 

investor–investee relations. This paper contributes to the literature analysing the interplay between 

innovation and firms’ access to finance. Despite the policy-importance of this topic, the impact of 

the different sources of finance on firm’s innovating efforts has remained largely unexplored. 

The study contributions are threefold. First, we analyse the effect of formal financing (bank) versus  

internal resources,  informal channel (family, friends)  and public grants and subsidies. Second we 

disentangle the heterogeneity in firm probability to innovate that can be attributed to individual 

heterogeneity and to the territorial features across Europe. Specifically we are able to assess 

whether the country effects might be larger than individual ones and how much the individual and 

country-specific factors help in predicting firm innovating activities. To address these issues we 

refer to multilevel models (MLMs), which allow us to exploit the hierarchical structure of data, 

being SMEs at the lowest level of the hierarchy and the countries at the highest. Finally, as our time 

span includes the post crisis years, characterized by the ECB expansive monetary policy, our 

investigation sheds some lights on how SMEs react to the different financial market conditions and 

macroeconomic policy. 

Our main findings support the view that innovation is strongly affected by the different 

sources of financing and, in particular, by internal finance and grants. Moreover, we document that 

firm-specific characteristics greatly affect individual propensity to innovate, albeit the country effect 

explains about 5% of the variance of the firm innovative behaviour. 
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Table 2. Empirical results MLM probit panel analysis 

VARIABLES 
Product 

Innovation 

Product 

Innovation 

Product 

Innovation 

Firm level       

Constant -0.3481 *** -0.2971 *** -0.4705 *** 

Use Internal Funds(i,t-2) 0.0892 *** 0.0837 *** 0.0744 *** 

Use Bank Loans(i,t-2) -0.0050  -0.0032  -0.0072  

Use Grants or Subsidies(i,t-2) 0.2067 *** 0.2045 *** 0.1874 *** 

Use Family or Friends Loans(i,t-2) 0.1019 *** 0.0933 *** 0.0984 *** 

Use Equity(i,t-2) 0.1120 *** 0.0992 ** 0.1077 ** 

       

VCBA   0.3251 *** 0.2969 *** 

Public company   0.1961 *** 0.1966 *** 

Single owner   -0.0871 *** -0.0194  

Family   -0.0666 *** -0.0269  

       
Time Effect No 

 
No 

 
Yes 

 
Size Effect No 

 
No 

 
Yes 

 
Age Effect No 

 
No 

 
Yes 

 
Sector Effect No 

 
No 

 
Yes 

 
       

Country level       

Var(Random intercept) 0.0468 *** 0.0479 *** 0.0455 *** 

       

Observations 27,269  27,269  27,269  
Number of groups 34  34  34  
Log-likelihood -17311  -17282  -16950  
Chi-squared statistic 414.4  415.7  390.0  
       

ICC country 0.0447   0.0457   0.0435  

Source: our elaborations on data from SAFE. 

Significance levels: *** p<0.01, ** p<0.05, * p<0.1. 

ICC country = 
   

 

   
    

 , where    
  is the so-called between group variance and   

  is the so-called within 

group variance. ICC measures the proportion of total variance “explained” by the grouping structure, i.e. the 

intra-class correlation for our second level of analysis, i.e. country.  
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Table 3. Further analysis 

VARIABLES 
Product 

innovation 

Product 

innovation 

Product 

innovation 

Product 

innovation 

Product 

innovation 

Product 

innovation 

                        

 
Firm level 

            Constant -0.5472 *** -0.5700 *** -0.6131 *** -0.4684 *** -0.4849 *** -0.6799 *** 

Use Internal Funds(i,t-2) 0.0566 *** 0.0564 *** 0.0710 ** 0.0554 ** 0.0545 ** 0.0795 ** 

Use Bank Loans(i,t-2) -0.0216  -0.0275  -0.0400  -0.0225  -0.0295  -0.0405   

Use Grants or Subsidies(i,t-2) 0.1729 *** 0.1712 *** 0.1929 *** 0.1356 *** 0.1441 *** 0.1394 *** 

Use Family or Friends Loans(i,t-2) 0.1015 *** 0.0982 *** 0.0583 * 0.1225 *** 0.1127 *** 0.0545   

Use Equity(i,t-2) 0.1085 ** 0.1299 *** 0.1255 ** 0.1995 *** 0.1895 *** 0.1940 ** 

 

             

VCBA 0.2820 *** 0.3060 *** 0.4306 *** 0.4349 *** 0.4334 *** 0.7887 *** 

Public company 0.2001 *** 0.1846 *** 0.1278  0.2117 *** 0.1897 *** 0.1394   

Single owner -0.0318  -0.0320  -0.0353  -0.0187  -0.0275  -0.0351   

Family -0.0413 * -0.0497 ** -0.0406  -0.0436  -0.0549 * -0.0478   

 

             

Profit up(i,t-2) 0.1149 *** 0.1182 *** 0.0936 *** 0.0860 *** 0.0885 *** 0.0500   

Cost of Labour up(i,t-2) 0.0981 *** 0.0932 *** 0.0996 *** 0.0712 *** 0.0667 *** 0.0770 ** 

Other cost up(i,t-2) 0.0249  0.0258  0.0275  0.0337  0.0279  0.0243   

Interest expenses up(i,t-2) 0.0349  0.0168  0.0381  0.0311  0.0205  0.0398   

Leverage up(i,t-2) 0.0206  0.0184  -0.0098  -0.0064  -0.0156  -0.0453   

Credit history up(i,t-2) 0.1263 *** 0.1265 *** 0.1623 *** 0.0979 *** 0.0977 *** 0.1439 *** 

 

             

Problem of finance(i,t-2)   0.0824 *** 0.0456    0.1051 *** 0.0813 * 

Problem of cost of production(i,t-2)   -0.0115  -0.0161    -0.0173  -0.0476   

Problem of availability skilled staff(i,t-2)   0.0749 *** 0.0483    0.0796 *** 0.0678   

Problem of finding customer(i,t-2)   0.0511 *** 0.0114    0.0688 *** 0.0213   

Problem of regulation(i,t-2)   0.0440 ** 0.0499 *   0.0282  0.0242   

Problem of competition(i,t-2)   -0.0663 *** -0.0828 ***   -0.0682 *** -0.0946 *** 

 

             

Finance constraints(i,t-2)     0.0508      0.0182   

 

             

Employees up(i,t-2)       0.1321 *** 0.1380 *** 0.1436 *** 

Fixed assets up(i,t-2)       0.1896 *** 0.1856 *** 0.1875 *** 

             
Time effect Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 Size Effect Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 Age effect Yes  Yes  Yes  Yes  Yes  Yes  

Sector Effect Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

             
Country level 

            Var(Random intercept) 0.0444 *** 0.0451 *** 0.0477 *** 0.0464 *** 0.0476 *** 0.0598 *** 

 

             

Observations 25,604  24,022  11,196  17,207  16,767  7,487   

Number of groups 34  34  34  34  34  34   

Log likelihood -15814  -14826  -7063  -10661  -10370  -4724   
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Chi-squared 399.5  369.5  156.7  298.5  298.0  148.9   

 

             

ICC country 0.0425   0.0431   0.0456   0.0444   0.0454   0.0565   

Source: our elaborations on data from SAFE. 

Significance levels: *** p<0.01, ** p<0.05, * p<0.1. 

ICC country = 
   

 

   
    

 , where    
  is the so-called between group variance and   

  is the so-called within 

group variance. ICC measures the proportion of total variance “explained” by the grouping structure, i.e. the 

intra-class correlation for our second level of analysis, i.e. country.  
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Appendix 

Table A1. Robustness check: MLM probit models by size (turnover) 

 

  UP TO 2 

MLN 
2-50 MLN > 50 MLN 

UP TO 2 

MLN 
2-50 MLN > 50 MLN 

  

VARIABLES 
Product 

Innovation 

Product 

Innovation 

Product 

Innovation 

Product 

Innovation 

Product 

Innovation 

Product 

Innovation 

            

  

Constant -0.7605 *** -0.5814 *** 0.2732 

 

-0.8205 *** -0.5220 ** 0.1695   

Use Internal Funds(i,t-2) 0.1184 *** 0.0227 

 

0.0713 

 

0.1605 *** -0.0021 

 

0.1097   

Use Bank Loans(i,t-2) 0.0114 

 

-0.0433 

 

-0.0606 

 

0.0152 

 

-0.0435 

 

-0.0373   

Use Grants or Subsidies(i,t-2) 0.2002 *** 0.1705 *** 0.1469 * 0.1409 ** 0.1488 *** 0.2062 ** 

Use Family or Friends Loans(i,t-2) 0.1446 *** 0.0752 * 0.0051 

 

0.1541 *** 0.0775 

 

0.0640   

Use Equity(i,t-2) 0.0788 

 

0.1962 *** 0.0054 

 

0.2742 ** 0.2344 ** -0.0438   

            

  

VCBA 0.7761 *** 0.2780 ** -0.1730 

 

0.9518 *** 0.3736 ** 0.2729   

Public company 0.3592 ** 0.1877 ** 0.1141 

 

0.2882 * 0.2475 *** 0.0758   

Single owner 0.0647 

 

-0.0361 

 

-0.2660 * 0.0796 

 

-0.0337 

 

-0.2711   

Family 0.0581 

 

-0.0657 ** -0.1294 ** 0.0645 

 

-0.0778 ** -0.1131   

            

  

Profit up(i,t-2) 0.1693 *** 0.0910 *** 0.0856 

 

0.1468 *** 0.0516 

 

0.0762   

Cost of Labour up(i,t-2) 0.0749 *** 0.1178 *** 0.0592 

 

0.0294 

 

0.1069 *** 0.0417   

Other cost up(i,t-2) 0.0554 * -0.0033 

 

0.0368 

 

0.0446 

 

0.0021 

 

0.0756   

Interest expenses up(i,t-2) -0.0157 

 

0.0736 ** -0.1374 

 

0.0027 

 

0.0696 

 

-0.1729   

Leverage up(i,t-2) 0.0328 

 

-0.0024 

 

0.0950 

 

0.0056 

 

-0.0566 

 

0.1285   

Credit history up(i,t-2) 0.1620 *** 0.0983 *** 0.0664 

 

0.1150 *** 0.0760 ** 0.0433   

            

  

Problem of finance(i,t-2) 0.1493 *** 0.0383 

 

-0.0732 

 

0.1624 *** 0.0423 

 

0.0319   

Problem of cost of production(i,t-2) 0.0060 

 

-0.0444 

 

0.1382 

 

0.0160 

 

-0.0671 

 

0.1639   

Problem of availability skilled staff(i,t-2) 0.1350 *** 0.0251 

 

0.0187 

 

0.1573 *** 0.0129 

 

-0.0065   

Problem of finding customer(i,t-2) 0.0631 ** 0.0387 

 

0.0044 

 

0.0703 ** 0.0717 ** -0.0169   

Problem of regulation(i,t-2) 0.0367 

 

0.0678 ** -0.0636 

 

0.0180 

 

0.0568 * -0.0949   

Problem of competition(i,t-2) -0.1013 *** -0.0460 * 0.0021 

 

-0.0879 *** -0.0554 * -0.0295   

            

  

Employees up(i,t-2) 

      

0.1635 *** 0.1344 *** 0.0779   

Fixed assets up(i,t-2) 

      

0.2282 *** 0.1422 *** 0.1637 ** 

  

           

  

Time Effect Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes   

Size Effect Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes   

Age Effect Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes   

Sector Effect Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes   

  

           

  

Country level 

           

  

Var(Random intercept) 0.0396 *** 0.0506 *** 0.0653 ** 0.0359 *** 0.0628 *** 0.0815 ** 

  

           

  

Observations 10,439 

 

11,091 

 

2,232 

 

7,396 

 

7,533 

 

1,646   

Number of groups 34 

 

34 

 

31 

 

34 

 

34 

 

31   

Log likelihood -6324 

 

-6820 

 

-1452 

 

-4509 

 

-4626 

 

-1061   

Chi-squared 94.53 

 

193.6 

 

57.87 

 

63.37 

 

164.9 

 

52.56   

  

           

  

ICC country 0.0381   0.0481   0.0613   0.0347   0.0591   0.0753   

Source: our elaborations on data from SAFE. 

Significance levels: *** p<0.01, ** p<0.05, * p<0.1. 
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ICC country = 
   

 

   
    

 , where    
  is the so-called between group variance and   

  is the so-called within 

group variance. ICC measures the proportion of total variance “explained” by the grouping structure, i.e. the 

intra-class correlation for our second level of analysis, i.e. country.  

 

 

 

 

 

 

 

 

 

 


