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	ABSTRACT. Innovations are an important part of business activities, because of their impact on the market position and financial performance of enterprises. Furthermore, they help keep existing companies in a growing competitive environment. The aim of the article is to define and quantify significant factors which determine inclination to innovations in the segment of SMEs. In this context, empirical research in the Slovak economic environment was realized. The total number of respondents in this research was the 529. Pearson’s statistic and regression analysis were used to confirm hypotheses. The research showed that 56% of SMEs regularly undertake innovative activities while larger and older firms invest more intensively. Financial motivation and awareness of SMEs on governments’ innovation policy in Slovakia is relatively low. The biggest impact on companies’ innovation activities has sufficient awareness about government innovation policy; less impact has other independent variables: external funding sources and government´s financial incentives.
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Introduction

Small and medium-sized enterprises (SMEs) represent an important part of the economic system in developed countries of the word (Cepel et al., 2018; Vojtovič, 2016; Dubravska et al., 2015) due to their significant positive impact on such macroeconomic indicators of the country as gross domestic product, employment, added value and revenue of the state budget (Ključnikov et al., 2016). 

The significance of these enterprises’ segment is rising especially in transition economies, therefore it is an imperative to create a fair business environment using the tools of government and the EU economic policy (Sobeková-Majková, 2016
; Virglerová et al., 2016). 

In 2015, SMEs represented 99% of all firms in the Slovak Republic. They contributed to job creation with 74% and value-added with 53%. SMEs’ sectoral structure was as follows: trade services 23.6%, trade 23%, construction 16.8%, transport, information and communication services 7.6%, other services 7.6%, agriculture 4.4%, accommodation and food services 3,7% (Slovak Business Agency, 2016). 

In the article, we examine the major factors which determine SMEs’ inclination to periodic innovations in their production process, define and quantify the factors that affect the innovation process based on the entrepreneurs’ or top managers’ judgements.

The article’s structure is as follows: Section 2 presents related literature review in SMEs innovation subject, Section 3 contains the aims, methodology and data description, Section 4 provides statistic’ analysis and its results, Conclusions present the most significant research results.
1. Theoretical Background
1.1 Importance of Innovation for SMEs’ Management  

Investment in innovation usually consists of Research and Development spending (R&D), design and marketing expenses for bringing a new product to market, investment in the necessary new capital equipment, and investment in training. The relative importance of each of this varies with the industry and type of innovation, although the most significant spending in most sectors is R&D, accounting for more than 50 percent of innovation expenditures (Hall, 2010).

SMEs are lagging behind their corporate counterparts in the adoption of innovations (Vega et al., 2012; Lee et al., 2010). The innovation difficulties in SMEs are quite different from those in large firms. SMEs suffer from ‘labour shortages’, ‘lack of information’, ‘lack of infrastructure’ and ‘lack of financial resources’, while large firms indicate such difficulties as ‘oligopolists’, ‘needlessness of innovation’, ‘R&D department without power”. SMEs can relive the challenges in the labour shortage, lack of information, and financial resources by collaboration, and those with the lack of information and lack of infrastructure alleviate to some extent by the action of an intermediary to help them complete innovation activities more effectively (Lee et al., 2010). 

Companies’ investment into innovation determines their long-term financial performance. Long-term innovations vary the ability of the company to succeed in the post-crisis period. 
According to Boso et al. (2016), a positive association exists between radical product innovativeness and sales performance in the context of a developed economy; the relationship is non-significant in the developing market context. Besides that, across both the developed and developing economy contexts, when high levels of disruptive product innovativeness exist, as well as when entrepreneurial orientation increases in magnitude, a corresponding increase in sales performance occurs.

Many scholars emphasise the value of cooperation in SMEs innovation process. According to Zastempowski and Przybylska (2016), contemporary trends in creating innovation through cooperation are such as demand innovations, clusters and open innovations. A positive influence on creating new solutions on a large scale is exerted by co-creating with customers, PAN research institutions, and with other SMEs and enterprises within clusters. Teirlinck and Spithoven (2013) state that SMEs lack absorptive capacity and hence technology intermediaries are useful for them. They found that R&D-related activities may share around a half of the budget of the technology intermediary centre and consequently these form an essential element of absorptive capacity. SMEs’ collaboration with external agencies increases their chances of launching products and services. The collaboration of SMEs goes beyond science and technology and includes value chain partnerships that bring new knowledge bases which they easily can absorb. Small firms often lack resources to develop and commercialise new products in-house and, as a result, are more often inclined or forced to collaborate with other organisations (Van de Vrande et al., 2009). In international context SMEs need a relatively higher level of innovative collaboration in their partnerships with foreign market customers to convert opportunities conceived in the home and international market networks into innovative outcomes in comparison to opportunities in host-market networks (Nordman and Tolstoy, 2016).
Innovation-performance relationship is context dependent. Factors such as the age of the firm, the type of innovation, and the cultural context affect the impact of innovation on firm performance to a significant extent (Rosenbusch et al., 2011). However, the tendency of enterprises to undertake an innovative activity usually means changes in their business model both on the left and right side. The greatest strength of the dependence was observed in the case of the relationship between the size of the company and changes in the model elements. Medium sized enterprises were the most active in this respect, when compared to micro and small businesses, and changed the largest number of elements of the business model (Olinski et al., 2016).
1.2 External Financing of Innovation

Entrepreneurs require external finance, both formal and informal, for a variety of purposes including business start-ups, working capital needs, fixed capital formation, and possibly even for debt financing. However, formal credit institutions such as banks mostly provide loans to well-established SMEs for specific working capital and investment purposes (Ruziev and Midmore, 2015).
Recent literature indicates that the lack of the capital is the most severe constraint for SMEs and provides the full range of reasons (Dierkes et al., 2013
; Cenni et al., 2015; Duarte et al., 2017; Hanedar et al., 2014).

To help to ease financing constraints of SMEs, both developed and developing countries, have implemented many financing measures, mainly credit guarantee schemes and soft loans, coupled with other policy instruments such as tax breaks and subsidies. If a country lacks SME financing programs or only provides insufficient ones, then SMEs often approach informal sources for their needs (Abe et al., 2015).

In the wake of the 2008 financial crisis, there has been increased the focus on the access to finance for small firms. Research before the crisis suggested that it was harder for innovative firms to access finance. It was found that innovative firms were more likely to be turned down for finance than others, and this worsened significantly in the crisis. However, the worsening in general credit conditions has been more pronounced for non-innovative firms with the exception of absolute credit rationing which remains more severe for innovative ones (Lee et al., 2010; Lee et al., 2015).

Brancati (2015) examined the value of relationship lending for innovative SMEs in accessing bank finance in Italy.  SMEs’ both product and process innovation are hampered by the lower level of credit in comparison with the firms financially flexible and smooth. He found that firms with financial constraints have approximately 30% less probability to engage in innovation compared to financially solvent firms. The results also show that hi-tech firms are more credit constrained than the non-hi-tech firms. Because it is difficult for banks to evaluate the success of the innovation project that is technically complicated and hence, they are credit rationed.

Mancusi and Vezzulli (2014) feature similar findings. They found that innovative SMEs receive lower credits from the banks because of high-risk perceptions by the lenders. They also found that lower credit facilities from the bank force the innovative firms to cut their budget on R&D expenditure and that negatively affect the innovation of new products and processes. Therefore, authors argue that easy access to bank finance can encourage SMEs to engage in R&D activities and innovate new products that can help them to overcome market competition and help SMEs for long-term survival.

In this context, interested concludes was reported by De Moor et al. (2016). These authors found that the SME debt finance gap in Poland is decreasing in contrast to the EU and that the Polish SMEs have better access to debt finance. This result is relevant for the evaluation of the current and future support measures of the Polish and EU government for stimulating and attracting domestic and foreign investments.

In examining the possibility of external financing innovation in SMEs, we can agree with the Wonglimpiyarat (2015), who claims that given the high uncertainties and risks in an early stage of development, the source of finance for new ventures is rather limited.
1.3 Government Innovation Incentives

Many countries spend sizeable sums of public money on R&D grants to alleviate debt and equity gaps for small firms’ innovation projects (Meuleman, De Maeseneire, 2015).

According to Romero-Jordán et al. (2014), despite substantial growth, the literature on the effect of public R&D support on private R&D has suffered from the inconclusiveness of its findings. For these reasons, it is of central interest to gain a deeper understanding of the interrelations between effects of public support and the response of firms to these policy tools, particularly regarding different firms’ characteristics. Our results suggest that there does not exist uniform effect (either positive or negative), but a set of differential effects of public R&D support. These effects depend on the type of public policy the firm receive (only tax credits or additionally public grants) and the characteristics of the firm. 

Most authors positively evaluate the impact of government aid for the innovations’ funding in SMEs’ segment. The government plays a crucial role in developing policies and strategies to support the transition to an innovation-driven economy (Wonglimpiyarat, 2015). Government support is an essential element to encourage innovation activities by SMEs. Wei and Liu (2015) found a positive effect of public support to innovative firms and their performance towards innovation. Specifically, they found that direct government subsidy to R&D activities encourages small innovative firms to investment more on R&D activities and innovate new products. Furthermore, they found that when government provide public funds to increase the innovative activities to a given region, it has a positive effect on the regional innovation outputs of the targeted areas.

Hud and Hussinger (2015) found a positive effect of government subsidy program and SME innovation performance in the context of Germany during 2006-2010. They found that before the crisis the firms with public funding put more capital on innovation activities and that has a positive effect on overall innovation success of the firms. During the economic crisis, innovation performance of the SMEs decreased because of lack of capital investment in R&D activities.

Radas et al. (2015) found that firms which received direct financial support from the government had more output from R&D expenditures and that also stimulated innovation propensity of the SMEs in Croatia. They also found that firms which received both direct financial support and tax credit facility were superior concerning innovation performance than the ones that did not get any of the facilities. Hence, authors argue that public support can directly affect the innovation propensity of the SMEs because of financial incentives.

According to Hottenrott and Lopes-Bento (2014), the publicly induced R&D is productive as it translates into marketable product innovations. While both types of R&D investments trigger significant output effects, the effect of policy-induced R&D investment on sales from market novelties is highest for international collaborators as well as for SMEs. Knowledgeable government officials may certify firms to private financiers. Meuleman and De Maeseneire (2015) find that obtaining an R&D subsidy provides a positive signal about SME quality and results in better access to long-term debt.

Some scholars doubt the positive impact of government support to the innovation process of SMEs. Marino et al. (2016) did not find any significant impact of government support program towards innovative firms and their innovation performance in France. They did not find any significant differences between firms’ innovation performance that received tax credit subsidies, and any subsidies in general. However, they did find significant differences in R&D expenditure between firms that receive the large, medium or small amount of direct grants from the government. The results suggest that medium R&D’ grant recipients spend on average 19% more than the small grant recipients. On the other hand, large grant recipients invest on an average 82% and 61% more than the small and medium ones, respectively.  Authors argue that depending on the size of the grants, company expenditures on R&D varies, but it is less likely that they have superior innovation performance that may be because of resource substitution effect and ineffective allocation of the grants.

In this context, interesting ideas are presented by Romero-Jordan et al. (2014). Unlike a tax credit, the financial viability of R&D project can be different if the company receives a public grant. In this sense, results show that public funds are used as a substitutive source of funds for the firms, especially for SMEs and companies with lower R&D experience. In these groups of firms, we have detected financial constraint problems that are alleviated in the case they are recipients of public grants. It is an interesting result showing that financing restrictions not only depend on firm’s characteristics but on the type of public support that the firm receives.
2. Objectives, Methodology and Resources
The survey was conducted in the SME business environment in the Czech Republic in 2017. The interviewed were entrepreneurs and managers of selected SME in the form of questionnaire. Research material was designed to expose entrepreneurs’ relationships to credit risk and its determinants. 

The aim of the article was to define and quantify significant factors which determine inclination to innovations in the segment of SMEs. In this context, we examined the dependence of inclination to innovation on the following factors: external sources of financing, the awareness about government innovation policy and government financial incentives to SMEs. We investigated these dependencies based on the companies’ size and age.

Concerning the defined objectives, empirical research in the economic environment of SMEs in Slovakia was carried out. Business owners and top managers were surveyed. The total number of respondents in this research was 529. The sample consisted of 55% micro-enterprises, 30% small enterprises and 15% medium enterprises. In terms of age, the sample comprised companies with age as follows: under five years (25%), between six and ten years (24%), more than ten (52%). Economic activities of respondents were manufacturing (20%), trade (29%), agriculture (5%), construction (13%), transport (6%) and other areas (27%).

Based on professional estimation, the following hypotheses were defined:

H1: More than 50% of companies innovate regularly. Depending on size and age, there are statistically significant differences in positive attitudes of respondents.
H2: More than 50% of companies use external funding of innovation. Depending on size and age, there are not statistically significant differences in positive attitudes of respondents.
H2a: The most used external funding source is the bank loan. Depending on size and age, there are statistically significant differences in positive attitudes of respondents.
H3: Less than 20% of SMEs believe that government motivate the implementation of innovation. Depending on size and age, there are not statistically significant differences in positive attitudes of respondents.
H4: Less than 20% of SMEs have enough information on government’s innovation policy. Depending on size and age, there are not statistically significant differences in positive attitudes of respondents.
H5: SMEs (IAF) innovation activity depends on external funding of innovation (ESF), companies’ awareness about government innovation policy (GIF) and government incentives (FMF).
Descriptive statistics and Z-score were used to validate hypotheses H1-H4. Statistically significant differences between the designated social groups were compared through Pearson statistics at the significance level of 5%. If the calculated p-value was lower than 5%, the null hypothesis was rejected and the alternative hypothesis was adopted. The calculations were made through the free software available at http://www.socscistatistics.com/tests/ztest/Default2.aspx. 

Regression analysis was applied to validate H5 for estimating the relationships among independent and dependent variables (Figure 1).





Source: created by the authors.
Figure 1. The Proposed Model for Companies’ Innovation Activities and Its Determinants
Scatter plot was used to check linearity assumption. Nonlinear patterns were observed among dependent and independent variables. The normal probability plot and z-test independent variables (skewness, kurtosis) were used for assessing whether or not a data set is approximately normally distributed. The critical value of the independent variables on the level of significance 0.05 is 1.96 (Hair et al., 2010). 

In the first step, to test homoscedasticity, we used residual scatter plots and regression analysis for each pair of the dependent and independent variable. In the second step, Bartlett’s test was conducted. The independent variable was statistically significant and taken to the regression model if the calculated absolute t-value was greater than the critical value of the test 1.9644 (525 degrees of freedom, significance level at 0.05). The intensity of the dependent variable among the independent variables, we checked through the correlation matrix. The results of the regression model with three independent variables can depreciate multicollinearity. The multicollinearity is accepted unless variance inflation factor is greater as 5 (Hair et al., 2010). The basic linear multiple regression model is based on the following relationship between the dependent variable (IAF) and the independent variables (EZF, IF, FMF):
IAF = β0 + βEZF x EZF+ βIF x IF + βFMF x FMF



(1)

where IAF ( the dependent variable; β0 ( constant, βEFZ; βIF; βFMF ( parameters of the independent variables (EZF, IF, FMF); EZF, IF, FMF ( the independent variables.

Thus, formed linear regression model was verified by the coefficient of determination R2 and adjusted with the coefficient of determination (Adjusted R2) as well as an analysis of the regression model as a whole using the F ratio. P-value test for analysis of variance must be less than 0.05. All regression analysis tests were conducted with statistical analysis software SPSS Statistics.

3. Results and Discussion
Table 1 presents empirical research results in the area of SMEs innovation activity and results from the comparison of defined groups of SMEs through Z-score.
Table 1. Innovation activity of SMEs in Slovakia
	IAF:

Our company innovate regularly.
	SMEs
	McE
	SE
	ME
	5-
	5-10
	10+
	P-value

Z-score

(McE/SE

Mc/ME

SE/ME

5-/5-10

5-/10+

5-10/10+)***

	Strongly agree
	41
	16
	15
	10
	14
	8
	19
	

	Agree
	253
	117
	84
	52
	44
	54
	155
	

	Total

Share (%)
	294

55.58
	133

45.55
	99

62.66
	62

78.48
	58

44.27
	62

49.60
	174

63.74
	0.0005

0

0.0139

0.3953

0.0002

0.0078

	No stance to the problem
	95
	74
	14
	7
	36
	26
	33
	

	Disagree
	119
	70
	39
	10
	28
	31
	60
	

	Fully disagree
	21
	15
	6
	0
	9
	6
	6
	

	Total
	529
	292
	158
	79
	131
	125
	273
	


Notes: McE – micro-enterprise, SE – small enterprise ME – medium enterprise, 5 means the company, which operates less than five years, 5-10 – the company, which operates from 5 to 10 years, 10+ means the company, which operates more than ten years.

Source: own calculations. 

Table 1 presents empirical research results in the area of SMEs innovation activity and results from the comparison of defined groups of SMEs through Z-score.

According to our results, 55.58% of the SMEs segment companies regularly undertake innovative activities. Results of research confirmed statistically significant differences in the realisation of innovation depending on their size and age. Companies realised innovation proportionally. It means that bigger and older companies realised more innovative activities than other ones. The only exception is that we did not find significant differences (p-value=0.3953) between those who operated less than five years and those who operated from 5 to 10 years.

The hypothesis H1 was confirmed.

Table 2 presents empirical research results in the area of using external funding source for innovation activities and results from the comparison of defined groups of SMEs through Z-score.
Table 2. The usage of external financial resources for innovation in SMEs
	ESF:

SMEs use external funding of innovations.
	SMEs
	McE
	SE
	ME
	5-
	5-10
	10+
	P-value

Z-score***



	Strongly agree
	23
	15
	8
	0
	6
	11
	6
	

	Agree
	244
	119
	82
	43
	57
	42
	145
	

	Total

Share (%)
	267

50.47
	134

45.89
	90

56.96
	43

54.43
	63

48.09
	53

42.40
	151

55.31
	0.0251

0.1770

0.7117

0.3628

0.1738

0.0168

	No stance to the problem
	143
	95
	31
	17
	47
	41
	55
	

	Disagree
	106
	54
	35
	17
	20
	25
	61
	

	Fully disagree
	13
	9
	2
	2
	1
	6
	6
	

	Total
	529
	292
	158
	79
	131
	125
	273
	


Source: own calculations. 

The hypothesis H2 was confirmed. It was found that more than 50% of SMEs used external funding for innovation activities. Test criteria values (p-value= 0.1770/0.7117/0.3628/0.1738) confirmed the absence of statistically significant differences in positive attitudes of respondents depending on their size and age. We found statistically significant differences when we compared results of micro-enterprises with small enterprises and between companies operated from 5-10 years with over ten years (p-value=0.0251/0.0168).

Table 3 presents empirical research results in the area of funding sources of innovation.
Table 3. Sources of innovation funding in SMEs
	To finance innovation company use:
	SMEs
	McE
	SE
	ME
	5-
	5-10
	10+
	P-value    Z-score***

	Profit
	314
	168
	100
	46
	66
	85
	163
	

	EU fonds
	75
	23
	28
	24
	19
	14
	42
	

	Bank loan

(%)
	209

39.51
	99

33.90
	70

44.30
	40

50.63
	34

25.95
	47

37.60
	128

46.89
	0.0300

0.0063

0.3576

0.3576

0

0.0836

	Government innovation incentives
	36
	17
	11
	8
	14
	4
	18
	

	Others
	25
	21
	3
	1
	10
	2
	13
	

	Total answers*
	659
	328
	212
	119
	143
	152
	364
	

	Total companies
	529
	292
	158
	79
	131
	125
	273
	


Notes: * Some companies chose more than one option.

Source: own calculations. 

The hypothesis H2a was confirmed partially. We found that SMEs mostly used bank loan as external financing instruments for innovation. This opinion was declared by 39.51% of respondents. We also found that there were statistically significant differences in the attitudes, depending on company size (the intensity of use of bank loans was directly proportional to the companies’ size). According to our results, the age of the company has some impact on the use of bank loans when comparing the youngest and oldest companies.

Table 4 presents research results in the area of government innovation incentives for SMEs.
Table 4. Government innovation incentives for SMEs
	FMF:

The government provides financial incentives for implementation of innovation in SMEs.
	SMEs
	McE
	SE
	ME
	5-
	5-10
	10+
	P-value  Z-score***

	Strongly agree
	9
	8
	1
	0
	1
	5
	3
	

	Agree
	94
	44
	35
	15
	23
	24
	47
	

	Total

Share (%)
	103

19.47
	52

17.81
	36

22.78
	15

18.99
	24

18.32
	29

23.20
	50

18.32
	0.2041

0.8103

0.5029

0.3371

1

0.2585

	No stance to the problem
	141
	76
	39
	26
	42
	35
	64
	

	Disagree
	230
	129
	74
	27
	55
	44
	131
	

	Fully disagree
	55
	35
	9
	11
	10
	17
	28
	

	Total
	529
	292
	158
	79
	131
	125
	273
	


Source: own calculations. 

The hypothesis H3 was confirmed. We found that only 19.47% of respondents agreed with the view, that the government provides financial incentives for implementation of innovation in SMEs. Values of the test criteria (p-value=0.2041/0.8103/0.5029/0.3371/1/0.2585) showed that there were not statistically significant differences in the attitudes, depending on companies age and size.

Table 5 presents results in the area of awareness about government innovation policy and Z-score's calculations.
Table 5. Levels of awareness about government innovation policy
	GIF:

SMEs are sufficient informed about government innovation policy.
	SMEs
	McE
	SE
	ME
	5-
	5-10
	10+
	P-value         Z-score***

	Strongly agree
	3
	2
	0
	1
	1
	1
	1
	

	Agree
	63
	33
	18
	12
	17
	13
	33
	

	Total

Share (%)
	66

12.48
	35

11.99
	18

11.39
	13

16.46
	18

13.74
	14

11.20
	34

12.45
	0.8493

0.2937

0.2757

0.5419

0.7188

0.7188

	No stance to the problem
	121
	71
	32
	18
	36
	31
	54
	

	Disagree
	287
	159
	88
	40
	69
	69
	149
	

	Fully disagree
	55
	27
	20
	8
	8
	11
	36
	

	Total
	529
	292
	158
	79
	131
	125
	273
	


Source: own calculations. 

The hypothesis H4 was confirmed. The research showed that SMEs did not have enough information about government innovation policy. According to the results, only 12.48% of companies had sufficient information about government innovation policy. Values of the test criteria (p-value) confirmed that there were not statistically significant differences in the attitudes, depending on companies age and size.

In the next part of the research, the relationship between innovation activity of companies (IAF) and independent variables: external sources of financing (ESF), government innovation incentives (FMF) and level of awareness about government innovation policy (GIF) were examined.

The graphical analysis confirmed linearity; it means the clear linear relationship between IAF and EZF, IF, FMF. The results of linear relationships between dependent variable and independent variables confirm the validity of the use of the linear regression method as mathematical method of applied statistics. Graphical analysis of normal distribution data showed minor deviations from a normal distribution. The Z-test results are listed in Table 6.
Table 6. Skewness, kurtosis and Z-value of independent variables in the model of companies’ innovation activities
	Independent variable
	Skewness
	Z-value
	Kurtosis
	Z-value

	ESF
	0.628
	 0.574
	0.078
	 0.0356

	GIF
	1.474
	 1.345
	2.395
	 2.093

	FMF
	1.034
	 0.944
	2.263
	 2.576


Source: own calculations. 

These results confirmed, that independent variable ESF was normally distributed. ESF also satisfied the assumption of homoscedasticity (Bartlett’s test = 0.354). Independent variables GIF and FMF were not normally distributed (Z-value kurtosis > 2.000). The t-test was used to check the inclusion of other independent variables. The results are shown in Table 7.
Table 7. Characteristics of the variables not included in the model in the first phase
	Independent variable
	Partial 

correlation
	T-value

	GIF
	0.5841
	 4.1574

	FMF
	0.5246
	 2.3479


Source: own calculations. 

Table 7 calculate test characteristic (t-distribution) of the independent variables GIF and FMF. Calculated t-value is higher than the critical value (GIF: t-value = 4.1574; FMF: t-value = 2.3479). Bartlett’s test (GIF – Bartlett’s test = 0.684, FMF – Bartlett’s test = 0.471) confirmed that data are homoscedastic (have the same standard deviation in different groups). The intensity of dependence between the dependent and independent variables is shown in Table 8.
Table 8. Correlation matrix of variables in the model of companies’ innovation activities
	 
	IAF
	EZF
	IF
	FMF

	IAF
	1
	 
	 
	 

	ESF
	0.7754153
	1
	 
	 

	GIF
	0.6915743
	0.57842339
	1
	 

	FMF
	0.5652506
	0.53251477
	0.48684284
	1


Source: own calculations. 

Based on the results presented in Table 6, Table 7 and Table 8 independent variables ESF, FMF and GIF were accepted as statistically significant parameters of the proposed regression model. Multiple linear model results of the regression model with three independent variables (EZF, IF, FMF) are shown in Table 9.
Table 9. The results of the regression model of companies’ innovation activities
	Least squares multiple regression

	R2
	0.5858

	Adjusted R2
	0.5751

	Multiple correlation coefficient
	0.7654

	Residual standard deviation
	0.3984

	Regression equation

	Independent variables
	Coefficient
	Std. Error
	T-value
	P-value
	VIF

	(Constant)
	0.2541
	
	
	
	

	ESF
	0.2559
	0.0552
	4.6358
	< 0.001
	3.1458

	GIF
	0.3212
	0.0378
	8.4973
	< 0.001
	2.4258

	FMF
	0.1458
	0.0416
	3.5048
	< 0.010
	3.9874

	Analysis of variance

	F-ratio
	216.943

	Significant level
	< 0.001


Source: own calculations. 

The results listed in Table 9 show that there were not significant effects of multicollinearity (VIF independent variables are less than critical value: EZF = 3.1458; IF = 2.4258; FMF = 3.9874). Graphical analysis of the whole model confirmed the linearity, homoscedasticity and independence of deviations. The results of the graph of the normal distribution also confirmed normality. Differences between the coefficient of determination and adjusted coefficient of determination (R2) were minimal (R2 ( 0.5858, Adjusted R2 ( 0.5751). P-value of F-ratio of whole regression model was less than 0.001.
Based on the multivariate regression analysis, we formulated regression equation of the linear function as follows:
IAF = 0.2541 + 0.2559 x ESF+ 0.3212 x GIF +0.1458 x FMF

(2)
where IAF means innovation activity of companies; ESF ( external sources of financing; GIF ( the level of awareness about government innovation policy; FMF ( government innovation incentives.

The hypothesis H5 was confirmed with significance level of 0.05. The proposed regression model is statistically significant. Variability of selected independent variables (ESF, GIF, FMF) explains up to 58.58% of the variability of companies’ innovation activities (IAF). The biggest impact on innovation activities (IAF) has sufficient awareness of government innovation policy (GIF), less impact has other independent variables: external funding (ESF) and financial incentives (FMF). Results of the linear regression analysis method confirmed the impact of determinants (GIF, ESF, FMF) on innovation activities. Our research results showed that innovation activities of companies are in proportion to their size and age. It means that bigger and older companies innovate more. Very similar results were reported by Korab and Koudelková (2016), which conducted similar research in the Czech Republic. According to authors, the age of firm’s equipment is unfavourably linked with innovation. It is relatively straightforward since newer equipment allows more innovative usage and resulting implementation. On the other hand, having competitors had a favourable effect on innovations (especially in higher competition categories). It may mean that large competition forces small and medium enterprises to innovate. Nevertheless, it is important to realise that a highly innovative company with a unique business plan may have little activity.
Our research results in the area of external financing can be summarised as follows. More than 50% of SMEs used external sources of innovation funding. These sources were used by micro businesses at least, most of all by businesses older than ten years. The most used external financing tool was a bank loan. Age of the company had some influence on the usage of bank loans. We found that businesses that served more than ten years used bank lending with the greatest intensity. In our research, 63% of entrepreneurs confirmed that prioritised bank loans over European Union funds. An interesting finding is that younger firms (those, which served less than five years) showed the lower intensity of consensus with this opinion (55%). This trend can predict that these firms are becoming more variable compared to older companies and they also can use EU funds more effectively.
The results are in line with these authors (Ruziev and Midmore, 2015; Abe et al., 2015; Brancati, 2015; Mancusi and Vezzulli, 2014). Madrid-Guijarro et al. (2016) present instructions, how to increase the success of SMEs external funding. The longer the duration of a firm’s banking relationship, the fewer financing constraints it faces. To reduce financing constraints on their innovation, SMEs should establish long relationships (because the relationship significantly reduces information asymmetry) and low debt concentration with their main bank.
The issue of SMEs and innovation was analysed in works by Cincera and Santos (2016). According to the European Commission, financial markets and financial institutions are traditionally reluctant to invest in R&D projects, because they bear a higher uncertainty/risk, compared to more traditional business projects. Firms need to find alternative channels to traditional bank loans, to finance their creation or expansion investments. Thus, when private sources are insufficient, banks refuse loans and governments’ grants are not suitable for a specific project, the remaining options are: convincing Business Angels to invest; finding an established industrial company interested in the project (Corporate Venture Capital), or going to a Venture Capital. In this context Vermoesen et al. (2013) state that one out of external sources for SMEs is venture capital, venture capital tends to target start-ups in a selected but limited number of sectors. Moreover, it entails equity-type investments and most often the involvement of the venture capitalist in business activities, which not all owners appreciate. In fact, in continental European countries the financial market is generally ‘bank-based’ rather than ‘market-oriented’, which stresses the role of banks in financing innovation activities and the challenge firms face to overcome information asymmetries.
Entrepreneurs in SMEs segment regardless of the size and age of the company regard financial incentives from the government as insufficient and they also feel a lack of information on the government innovation policy. The significant influence of this factor in our model is somewhat surprising because we assumed a greater intensity of the other two variables. We can only assume that the importance of this factor grows in the process of investment decision in the company; therefore, the quality of information determine the quality of decisions, and therefore our respondents paid close attention to this factor.
The situation is similar also in other countries. For instance, Klonowski (2010) evaluates the government assistance programmes to SMEs in Poland and the effectiveness of these programmes in stimulating the development of the SME sector. There are three major findings from the study. First, the Polish government support programmes are poorly structured, fragmented and untargeted. Second, the programmes do not meet the actual needs of the sector and, hence, are poorly used. Third, there is strong evidence to confirm the existence of liquidity gaps in financing the SME sector.
Belitz and Lejpras (2015) state that not only in GermanySMEs perceive obstacles of innovation primarily in the non-financial sphere, namely, the supply of skilled personnel, market regulation and competition conditions. Therefore, future work on innovation policies for SMEs should place greater emphasis on the non-financial external framework conditions for firm R&D and innovative activity. According to Lesáková (2011), small and medium enterprises have identified the lack of innovation infrastructure as one of the barriers to innovation. Only a small part of small and medium companies in Slovakia possesses sufficient capacities as well as know-how for the realisation of all activities of the innovative process, therefore, it is needed to fill this gap with services of specialised consulting organisations. The aim is to create the effective system of specialised consulting services for support of innovations. 
Conclusions and Implications
SMEs’ innovation activities are the condition for their survival on the market. In this context, it is desirable that these companies invest in innovation activities. In our research, we found that 56% of SMEs regularly undertake innovative activities while larger and older firms invest more intensively. 

As a source of innovations’ financing was the most commonly used profit (59%), and as a second source it was a bank loan (40%). It was also found that the length of the company’s existence had some effect on the use of loan financing, especially when the youngest and oldest companies were compared.

Financial motivation and awareness of SMEs on government’ innovation policy in Slovakia is relatively low. In our research, it was found that only 19% of respondents agreed with position that government encourages SMEs to innovate, and only 12% of firms mentioned that they have enough information about government innovation policy.

In the next part of the research, we examined the relationship between innovation activity of companies and independent variables: external sources of financing, government financial incentives to SMEs, the awareness about government innovation policy and government incentives. The greatest impact on the SMEs innovation activities had sufficient awareness of the government innovation policy; less impact had other independent variables: external sources of financing and government incentives. Our results point out the need for improved communication and information processes between the government and SMEs.

Our research has the same limitations as similarly researches. Nevertheless, it brings interesting findings whose detailed elaboration will be the subject of our further research.
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INOVACIJOS MVĮ SEGMENTE: SVARBŪS POŽIŪRIO FAKTORIAI IR SKIRTUMAI PAGAL ĮMONĖS DYDĮ IR AMŽIŲ
Jaroslav Belás, Eva Ivanova, Zoltán Rózsa, Jaroslav Schönfeld

SANTRAUKA

Inovacijos yra svarbi verslo veiklos dalis, nes jos daro įtaką įmonių padėčiai rinkoje ir finansinei veiklai. Taip pat jos padeda išlaikyti egzistuojančias bendroves didėjančios konkurencijos aplinkoje. Straipsnio tikslas yra apibūdinti ir apskaičiuoti svarbius veiksnius, kurie nustato naujovių tendencijas MVĮ segmentuose. Šiuo atžvilgiu buvo atliktas Slovakijos ekonominės aplinkos praktinis tyrimas. Iš viso buvo surinkti 529 respondentai. Hipotezei patvirtinti buvo panaudota Pearson‘o statistika ir regresijos analizė. Šiame tyrime buvo atskleista, kad 56% MVĮ reguliariai vykdo novatorišką veiklą, o didesnės ir senesnės įmonės investuoja intensyviau. Slovakijos MVĮ finansinė motyvacija ir supratimas apie vyriausybės inovacijų politiką yra santykinai nedidelis. Didžiausią įtaką įmonių inovacinei veiklai turi pakankami informacijos kiekiai apie vyriausybės inovacijų politiką; mažiau įtakos turi kiti nepriklausomi kintamieji: išorės finansavimo šaltiniai ir vyriausybės finansinės paskatos.
REIKŠMINIAI ŽODŽIAI: mažos ir vidutinės įmonės, MVĮ, inovacijos, išoriniai finansavimo šaltiniai, banko paskola, valstybės inovacijų politika.[image: image1.png]
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