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Abstract

Innovative activity is an important source of competitiveness, economic growth, as well as the
image of each country. There are several ways to measure and evaluate the innovation perform-
ance of a country. Our research was focused on the summary innovation index (SII), a tool
used for analysing the innovative ability of European countries. The Innovation Union is an
EU initiative which monitors progress achieved in research, development, and innovation, all
indicators which are included in the SII. The aim of this paper is to analyse the impact of all
SII 27 indicators, which are divided into 10 main areas: human resoutces, research systems, in-
novation-friendly environment, finance and support, firm investments, innovators, linkages,
intellectual assets, employment impacts, sales impacts. All these indicators are considered in
creating the total value of the SII. A statistically significant relationship was determined among
all the SII indicators and the total value of the SII using samples from the V4 countries of Czech
Republic, Slovakia, Hungary, and Poland during the period 2010—2016. The aim of the research
was to identify possible strengths and weaknesses of the national innovation systems of these
countries and, thus to identify the impact of these strengths and weaknesses on the innovative

position of these countries.
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1. INTRODUCTION

Innovations play an inevitable part in continued economic growth (Misankova & Chlebikova,
2013), improving the standard of living (Hraskova, 2012) and the development of society. The
modern knowledge-based economy (Wierzbicka, 2018) as well as innovations are an essential
part of this modern system. Innovative activity is perceived to be a source of competitiveness
and economic growth. New products, utility models, trademarks and creative projects are an
important element of the present socio-economic reality (Roszko-Wojtowicz & Bialek, 2016). In-
novations are generally considered an accelerator of the economy (Paliderova & Hraskova, 2016).
Innovation performance varies from one company to another and from one country to another,

influenced by a variety of factors (Sipos et al., 2014; Nica et al., 2017; Popescu, 2017; Popp et al,,
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2018; Regnerova & Regnerova, 2017). It is quite difficult to measure the innovative activity of a
country, which consists of several different areas that affect the innovation performance. Two
well-known ways to measure and evaluate the innovation performance of a country are global
innovation index (GII) and summary innovation index (SII). Albulescu & Draghici (2016) have
used both of these indices to measure the entreprencurial activity and national innovate capac-
ity of selected European countries. Our research focuses on the summary innovation index
(SII) only, with the aim of analzying the impact of 27 SII indicators, which are divided into 10
main areas: human resources, research systems, innovation-friendly environment, finance and
support, firm investments, innovators, linkages, intellectual assets, employment impacts, sales
impacts, with these areas comprising the total value of the SII. The research was carried out us-
ing samples from the Visegrad Group countries Slovakia, Czech Republic, Poland and Hungary
for the period 2010-2016.

The first part of the paper provides a brief overview of the scientific literature, describing the
SII as an important measurement tool for the innovative activity of a country. The second sec-
tion of the paper presents the research methodology, with our calculations done using the IBM
SPSS Statistics v. 19 for Windows and MS Excel. The following parts present the main research
results together with a discussion of the strengths and weaknesses of the research, with the last

part then summarizing the most significant research outcomes.

2. THEORETICAL BACKGROUND

Taking into consideration the positive impact of innovation, the European Commission outlined
the most common strategies for EU countries to promote innovative activities at the European
level to achieve the performance recorded in this area by the United States and Japan. Hence, an
aggregate indicator of innovation, the SII, was created to allow the measurement of the level of
innovation performance, with the ultimate goal of adopting effective strategies for the purposes
of intensifying the influence of EU nations at the macroeconomic level (Stoian & Nica, 2016;
Bavec, 2009; Kyzenko et al., 2017; Mece, 2017; Moravcikova et al., 2017).

The SII is used for analyzing the level of innovative ability of European countries. As an EU
initiative, the Innovation Union monitors and periodically reports on the progress achieved in
research, development, and innovations. Comparative tables analysing key indicators are com-
piled to help to assess progress in this area (Oslikova et al., 2015; Cygler & Sroka, 2017; Fanelli &
Ryden, 2018; Gorb, 2017; Kasych & Vochozka; 2017). Our research, which focused only on EU
countries, used a summary innovation index consisting of 27 indicators divided into 10 catego-
ries: human resources, research systems, innovation-friendly environment, finance and support,
firm investments, innovators, linkages, intellectual assets, employment impact and sales impact.
(Sadaf et al., 2018; Stonkute et al., 2018; Vojtovic, 2016)

Many authors have utilized the summary innovation index in their researches on innovation
issues. In their research, Svagzdiene & Kuklyte (2016) have dealt with the factors affecting the
changes in summary innovation index for chosen EU countries. Scholleova (2009) applied the
SII to evaluate the national innovation system of the Czech Republic. Rylkova (2016) also evalu-

ated the innovation performance of the Czech Republic using an international benchmark based
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on the SIT 2014. Mikolajczyk (2015) has analyzed the level of innovativeness of Poland compared
to other EU countries using the SII; Ostraszewska & Tylec (2016) dealt with the innovation
performance of Poland focusing on research & development. Fabova & Janakova (2015) have
focused on the insufficient innovation performance of the Slovak Republic as the main reason
for its low competitiveness. Sipos et al. (2014) have analyzed the correlation among the propot-
tion of innovative companies across countries in their research; here the lack of information on
markets is a highly significant factor that hampered innovation activities as shown in SIT 2012.
Majerova (2015) used the SII to measure the innovativeness of European economies, dealing
with interactions between competitiveness and innovation in selected EU countries and Swit-
zerland. (Kliestik et al., 2018; Kliestikova et al., 2017; Lazaroiu & Rommer, 2017). Zelazny &
Pietrucha (2017) applied databases of innovation indicators (Innovation Union Scoreboard Da-
tabase) as variables for an empirical meta-analysis. Zygmunt (2017) focused only on the innova-
tion activities of Polish firms in research based on a multivariate analysis of moderate innovator

countries.

3. RESEARCH OBJECTIVE AND METHODOLOGY

Our research is based on an analysis of secondary information about the SII values along with
their indicators and dimensions during the period 2010 — 2016. The SII is a composite indica-
tor that measures the innovation performance of a country. It reflects the average performance
considering all the individual indicators. Based on their average performance scores as calculated

by the SII, each member state falls into one of four performance groups:
* innovation leaders showed a performance of at least 20 % above that of the EU28,

* strong innovators showed a performance of between 10 % below and 20 % above that of

the EU28,

* moderate innovators showed a performance of between 10 % to 50 % below the EU28

performance,
* modest innovators showed a performance of 50 % of that of the EU28.

Our research focuses on the innovation performance of the four countries of the Visegrad
group, i.e. Slovakia, Czech Republic, Poland, and Hungary. The performance values of these

four countries are compared with the average performance values of all EU countries.

The aim of this paper is to analyze the impact of the SII indicators on the total value of the SII.
The indicators are listed in the following table (Tab. 1).

Tab. 1 — Indicators and Abbreviations. Source: own processing according to the European In-

novation Scoreboard

Name of indicator Abbr. | Name of indicator Abbr.

SMEs with marketing/organiza-
New doctorate graduates X, v ? glorganiza X15

tional innovation
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Population completed tertiary

innovations

. X, SMEs innovating in-house Xy
education
. . Innovative SMEs collaborating with
Lifelong learning X5 Xy
’ others
International scientific co-publica- L Lo
. X, Public-private co-publications Xis
tions
Scientific publications among top 10 < Private co-funding of public R&D X
% most cited > expenditures "
Foreign doctorate students X, | PCT patent applications Xy
Broadband penetration X, Trademark applications Xy
Opportunity-driven entrepreneut-
Pp y P Xg | Design applications Xy
ship
Employment in knowledge-intensive
Public R&D expenditure X, _p_ 4} wieds v X,
activities
Employment in fast-growing firms
Venture capital X0 .p y ] growing Xy
of innovative sectors
. . Medium & high tech product
Business R&D expenditure Xy X5
exports
. . . Knowledge-intensive services
Non-R&D innovation expenditure X Xy
exports
. . . Sales of new-to-market and new-to-
Enterprises providing ICT training X3 . . Xy
firm innovations
SMEs with the product or process X
14

The indicators are divided into 10 categories:

* Human resources (X, — X;)

* Research systems (X, — X)

¢ Innovation-friendly environment (X, — Xg)

* Finance & support (X, — X,,)
° Firm investments (X, — X,5)
* Innovators (X, — Xy()

Linkages (X;; — Xy9)

* Intellectual assets (X,, — X,,)
* Employment impacts (X,; — X,,)

e Sales impacts (X5 — X;,)

The research is divided into several steps:

1. Evaluation of the SII’s trends in selected monitored countries and a subsequent comparison

with the EU average (MS Excel).

71



2. Identification of the indicators with the greatest impact on the SII value using a correlation
analysis (IBM SPSS Statistics v. 19 for Windows).

3. Identification of the main predictors explaining the SII trends using a regression analysis
(IBM SPSS Statistics v. 19 for Windows).

4. RESULTS

The first part of the research is an evaluation of the SII's trends in the V4 countries and the
comparison with the EU average. The SII values are given for the period 2010 — 2016 and are
shown in the following chart (Fig. 1).
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Fig. 1 — Summary Innovation Index 2010 — 2016. Source: own processing according to the European Innovation

Scoreboard

Slovakia belongs to the moderate innovators. During the reporting period, the Slovak Republic
had the performance between 28 % and 38 % below the EU28 performance. Slovakia is one of
the seven countries, whose performance improved by 5 % or more. In the case of Slovakia, the
performance increased strongly until 2013 but declined between 2013 and 2016. The perform-
ance of Slovakia increased by 8.0 % relative to that of the EU in 2010. Relative strengths of the
innovation system of the Slovak Republic are identified in the following categories: employment
impacts, sales impacts, and human resources. Relative weaknesses are found in the categories:

innovators, intellectual assets, and attractive research systems.

The Czech Republic also belongs to the moderate innovators. During the reporting period, the
Czech Republic had the performance between 11 % and 17 % below the EU28 performance. The
Czech Republic is one of the ten countries, whose performance declined by up to 5 %. Moreover,
in the case of the Czech Republic, the annual performance was changing at relatively moderate
rates, with a stronger decline reported in 2012. The performance declined by 3.5 % over time rel-
ative to that of the EU in 2010. Relative strengths of the Czech Republic innovation system are
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identified in the following categories: firm investments, employment impacts, and sales impacts.

Relative weaknesses are found in the categories: intellectual assets, linkages, and innovators.

Poland belongs to the moderate innovator as well. During the reporting period, Poland had
the performance between 45 % and 49 % below the EU28 performance. Poland is one of the
eight countries, whose performance improved by less than 5 %. The performance increased by
2.0 % over time relative to that of the EU in 2010. Relative strengths of the innovation system
of Poland are identified in the following categories: employment impact, firm investments, an
innovation-friendly environment. Relative weaknesses are found in the categories: innovators,

linkages, and attractive research systems.

Hungary is also the moderate innovator. During the reporting period, Hungary had the per-
formance between 29 % and 34 % below the EU28 performance. Hungary is one of the ten
countries, whose performance declined by up to 5 %. In the case of Hungary, the performance
declined until 2013 was followed by a performance increase between 2013 and 2016. The pet-
formance declined by 3.5 % over time relative to that of the EU in 2010. Relative strengths of the
innovation system of Hungary are identified in the following categories: employment impacts,
sales impacts, an innovation-friendly environment. Relative weaknesses are found in the catego-

ries: innovators, finance and support, and intellectual assets.

To sum it up, the Czech Republic has the best position whereas Poland has the worst position.
Slovakia and Hungary have about the same level of performance. The comparison of individual

categories of the SII (2016) is given in the following chart (Fig. 2).
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Fig. 2 — S1I Dimensions in 2016. Source: own processing according to the European Innovation Scoreboard
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The second part of the research is the identification of indicators that have the greatest impact on
the value of the SII using correlation analysis. The indicators with a strong positive or negative
correlation with the SIT value during the period 2010 — 2016 are given in the following table (Tab.
2). The table contains only the indicators with the Pearson correlation coefficient value higher

than 0.7 and with a p-value lower than the significance level of 0.05.

Tab. 2 — Indicators with a strong impact on the SII. Source: own processing

Indicators SII
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
SI< v v v v
CZ vV v v vivi]v|v viiv|v vV
Pl v v v
HU v v v v v
EU v v v vV

In the case of Slovakia, the indicators with a strong positive correlation are PCT patent applica-
tions (r = 0.828; sig. 0.021), and Sales of new-to-market and new-to-firm innovations (r = 0.795;
sig. 0.033). The indicators with a strong negative correlation are Lifelong learning (r = -0.755; sig.
0.050), and Employment in knowledge intensive activities (r = -0.799; sig. 0.031).

In the case of the Czech Republic, the indicators with a strong positive correlation are Venture
capital (r = 0.791; sig. 0.034), SMEs with product or process innovations (r = 0.887; sig. 0.008),
SMEs with marketing and organizational innovations (r = 0.828; sig. 0.022), SMEs innovating
in-house (r = 0.842; sig. 0.018), and Sales of new-to-market and new-to-firm innovations (r =
0.929; sig. 0.003). The indicators with a strong negative correlation are New doctorate graduates
(r = -0.851; sig. 0.015), Population completed tertiary education (r = -0.759; sig. 0.048), Interna-
tional scientific co-publications (r = -0.795; sig. 0.033), Foreign doctorate students (r = -0.758;
sig. 0.049), Opportunity driven entrepreneurship (r = -0.819; sig. 0.024), Public R&D expendi-
ture (r = -0.929; sig. 0.002), Business R&D expenditure (r = -0.852; sig. 0.015), and Knowledge
intensive services exports (r = -0.923; sig. 0.003).

In the case of Poland, the indicators with a strong positive correlation are Non-R&D expendi-
tures (r = 0.851; sig. 0.015), and Knowledge intensive services exports (r = 0.782; sig. 0.038). The
indicator with a strong negative correlation is Venture capital (r = -0.849; sig. 0.016).

In the case of Hungary, the indicators with a strong positive correlation are SMEs with product
or process innovations (r = 0.774; sig. 0.041), SMEs innovating in-house (r = 0.905; sig. 0.005),
Design applications (r = 0.932; sig. 0.002), and Medium & high tech product exports (r = 0.854;
sig. 0.014). The indicator with a strong negative correlation is Population completed tertiary
education (r = -0.873; sig. 0.010).

In the case of the EU28, the indicators with a strong positive correlation are Broadband pen-
etration (r = 0.865; sig. 0.012), Knowledge intensive services exports (r = 0.805; sig. 0.029), and
Medium & high tech product exports (r = 0.824; sig. 0.023). The indicators with a negative cor-
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relation are Public-private co-publications (r = -0.848; sig. 0.016), and Design applications (r =
-0.779; sig. 0.039).

We can see many departures in the key indicators with a positive or negative correlation with the

SII value in monitored countties.

The third part of the research is the identification of main predictors explaining the SII trends

using a regression analysis.

Slovakia

In the case of Slovakia, three models were created in the first phase of regression modeling. The
first model contained one predictor (X,), the second model contained two predictors (X,,, X10),
and the third model contained three predictors (X,,, X,y, Xo). The second and the third model

were excluded because the predictors (indicators) X, and X, had a low correlation with the SII.

Basic data about the regression model are summarized in the following table (Tab. 3). The coeffi-
cient of determination, R2, is an important statistical measure that gives more information about
the goodness of fit of a model as well as how well the regression predictions approximate the
real data points. The R2 of 1 indicates that the regression predictions fit the data perfectly. The
R2value of this regression model is 0.685, i. e. 68.5 % of the variation in the SII can be explained
by the variation in the PCT patent applications (indicator X,).

Tab. 3 — Regression model summary — Slovakia. Source: own processing

Model R R Square | Adjusted R Square Std. The error of the Estimate
1 .828a .685 .622 2.11482

a. Predictors: (Constant), PCT_patent_applications

The p-value (sig.) tests the null hypothesis that the coefficient is equal to zero (no effect), where a
low p-value (< 0.05) indicates that the null hypothesis can be rejected. The p-value of our regres-

sion model is 0.021, which means that the regression model is statistically significant (Tab. 4).

Tab. 4 — ANOVAP — Slovakia. Source: own processing

Model Sum of Squares | df Mean Square F Sig.

1 Regression 48.675 1 48.675 10.883 .021a
Residual 22.362 5 4.472
Total 71.037 6

a. Predictors: (Constant), PCT_patent_applications

b. Dependent Variable: SIT

The regression output below (Tab. 5) shows that constant and PCT patent applications predictor
variables are statistically significant because their p-values are lower than the significance level
of 0.05. Value of constant is 41.354 and coefficient of the predictor (the PCT patent applications)
is 0.758. The regression model of Slovakia is SIT = 0.758X,, + 41.354.




Tab. 5 — Coefficients: — Slovakia. Source: own processing

Unstandardized Standardized
Model Coefficients Coefficients | t Sig.
B Std. Error | Beta
1 | (Constant) 41.354 | 8.160 5.068 .004
PCT_patent_applica-
. 758 .230 .828 3.299 .021
tions
a. Dependent Variable: SIT

Czech Republic

In the case of the Czech Republic, only one model with one predictor was created. The predic-
tor of the greatest impact on the SII value is Public R&D expenditure (X,). The determination
coefficient of the regression model is 0.863 (Tab. 6), which means that 86.3 % of the variation in
the SII can be explained by the variation in the Public R&D expenditures indicator (X,). A high

coefficient of determination is an indicator of a goodness of the model.

Tab. 6 — Regression model summary — Czech Republic. Source: own processing

Model R R Square | Adjusted R Square Std. The error of the Estimate
1 .929a .863 .836 .80179

a. Predictors: (Constant), Public_R_D_expenditure

The p-value (sig.) of the regression model is 0.002, a result lower than the level of significance
(0.05), which means that the regression model is statistically significant (Tab. 7).

Tab. 7 — ANOVAP — Czech Republic. Source: own processing

Model Sum of Squares | df Mean Square F Sig.

1 Regression 20.254 1 20.254 31.506 .002a
Residual 3.214 5 .643
Total 23.469 6

a. Predictors: (Constant), Public_R_D_expenditure

b. Dependent Variable: SIT

The regression output below (Tab. 8) shows that the constant and the Public R&D expenditures
predictor variables are statistically significant since their p-values are lower than the significance
level of 0.05. The value of the constant is 93.445, and the coefficient of the predictor (the Public
R&D expenditures) is -0.072. The regression model of the Czech Republic is SIT = -0.072X, +
93.445.
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Tab. 8 — Coefficients: — Czech Republic. Source: own processing

Unstandardized Standardized
Model Coefficients Coefficients | t Sig.
B Std. Etror | Beta
1 | (Constant) 93.445 | 1.380 67.695 .000
Public_R_D_ex- -.072 .013 -929 -5.613 .002
penditure
a. Dependent Variable: SIT

Poland

In the case of Poland, six models were created in the first phase of regression modeling. The first
model contained one predictor (X,), the second model two predictors (X,,, X;5), the third model
three (X,,, X3, Xo), the fourth model contained four (X,,, X;3, X,, X,,), the fifth model contained
five (X5, X3, Xy, Xy, X,5), with the last model containing six predictors (X,, X3, Xo, Xy, X,
X,3). Only one predictor (X;,) out of all of them had a high correlation with the SII indicator.
The second through the sixth model were excluded, since the predictors (indicators) X3, Xy, X5,
X,,, and X,; had a low correlation with the SII.

The predictor of the greatest impact on the SII value was the Non-R&D innovation expenditure
(X12). The determination coefficient of the regression model is 0.724 (Tab. 9), which means that
72.4 % of the variation in the SII can be explained by the variation in the Non-R&D innovation
expenditures indicator (X,,).

Tab. 9 — Regression model summary — Poland. Source: own processing

Model R R Square | Adjusted R Squate Std. The etror of the Estimate
1 .851a 724 .669 .82790

a. Predictors: (Constant), Non_R_D_innovation_expenditure

The p-value (sig.) of the regression model is 0.015, a result lower than the level of significance
(0.05), which means that the regression model is statistically significant (Tab. 10).

Tab. 10 — ANOVAP — Poland. Source: own processing

Model Sum of Squares | df Mean Square F Sig.

1 Regression 9.010 1 9.010 13.146 .015a
Residual 3.427 5 .685
Total 12.437 6

a. Predictors: (Constant), Non_R_D_innovation_expenditure

b. Dependent Variable: SIT

The regtression output below (Tab. 11) shows that the constant and the Non-R&D innovation
expenditures predictor variables are statistically significant since their p-values are lower than

the significance level of 0.05. The value of the constant is 41.506 and the coefficient of the pre-
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dictor (the Non-R&D innovation expenditures) is 0.064. The regression model of Poland is SII
= 0.064X,, + 41.506.

Tab. 11 — Coefficients: — Poland. Source: own processing

Unstandardized Standardized
Model Coefficients Coefficients | t Sig.
B Std. Etror | Beta
1 | (Constant) 41.506 | 3.005 13.811 .000
Non_R_D_innova- | .064 .018 .851 3.626 .015
tion_expenditure
a. Dependent Variable: SII

Hungary

In the case of Hungary, only one model with one predictor was created. The predictor with the
greatest impact on SII value is the Design applications (X,,). The determination coefficient of
the regression model is 0.868 (Tab. 12), which means that 86.8 % of the variation in the SII can
be explained by the variation in the Design applications indicator (X,,). A high coefficient of

determination is a positive indicator of the suitableness of the model.

Tab. 12 — Regression model summary — Hungary. Source: own processing

Model R R Square | Adjusted R Square Std. The error of the Estimate
1 932a .868 .841 .84234

a. Predictors: (Constant), Design_applications

The p-value (sig)) of the regression model is 0.002, a result lower than the level of significance
(0.05), which means that the regression model is statistically significant (Tab. 13).

Tab. 13 — ANOVAP — Hungary. Source: own processing

Model Sum of Squares | df Mean Square F Sig.

1 Regression 23.281 1 23.281 32.812 .002a
Residual 3.548 5 710
Total 26.829 6

a. Predictors: (Constant), Design_applications

b. Dependent Variable: SIT

The regression output below (Tab. 14) shows that the constant and the Design applications pre-
dictor variables are statistically significant since their p-values are lower than the significance
level of 0.05. The value of the constant is 44.239, and the coefficient of the predictor (the Design
applications) is 1.204. The regression model of Hungary is SII = 1.204X,, + 44.239.
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Tab. 14 — Coefficients: — Hungary. Source: own processing

Unstandardized Standardized
Model Coefficients Coefficients | t Sig.
B Std. Etror | Beta
1 | (Constant) 44.239 | 4.128 10.717 .000
Non_R_D_innova- | 1.204 210 932 5.728 .002
tion_expenditure
a. Dependent Variable: SIT

Four regression models comprise the output of this part of the research. All 27 SII indicators
were included in the regression analysis. The aim was to create regression models with each of
these indicators included, however, the models were not statistically significant. Therefore, a
step-wise regression analysis was applied. With this type of regression modeling, each of the
regression models contains only one predictor and one constant. The low number of values (only
from 2010 till 2016) caused this problem.

5. DISCUSSION

All the Visegrad Group countries belong to the group of moderate innovators, with the sum-
mary innovation index values of these countries falling below the EU28 average. The Czech
Republic has the best position of all the V4 countries, whereas Poland has the worst. Our find-
ings are quite in line with the opinion of other authors, e.g. Zygmunt (2017), who studied the
position of Poland as compared to all of the moderate innovators; and Mikolajczyk (2015), whose
research focused on Poland’s innovativeness against the background of other EU countries.
Slovakia and Hungary reached comparable values for the SII. Moreover, Poland, Slovakia, and
Hungary reached the best results within the employment impact category. The Czech Republic
showed the best results within the firm investments category. There are several indicators with
a high impact on the SII value in each country. There is a wide disparity among the indicators
themselves with a high impact on the SII in the countries analyzed. However, some similarity
can be seen between Slovakia and the Czech Republic (indicator X27 — Sales of new-to-market
and New-to-firm innovations), as well as between the Czech Republic and Hungary (indicator
X2 — Population completed tertiary education, X14 — SMEs with product or process innova-
tions, X16 — SMEs innovating in-house). For successful innovation development of the economy
in every country, it is necessary to establish certain assumptions that should ensure positive
results. Our recommendations match those of Fabova & Janakova (2015): i) human resources —a
qualified, educated and creative workforce; ii) an appropriate research system — a competitive
scientific research base which can be involved in international cooperation; iii) the availability of

financing for innovation projects along with the promotion of innovation by the government.

Measuring the innovative performance of countries has some limitations, which are also men-
tioned in Roszko-Wojtowicz & Bialek (2016). Research on innovativeness continually arouses
many controversies and disagreements among examiners. The lively discussion in the field has

encouraged authors to express theitr own views on a multi-dimensional assessment of innovative-
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ness on the basis of the partial indicators included in the Summary Innovation Index. It must be
added that research into a particular country’s innovativeness is a complex issue. The year 2010
brought significant changes in measuring innovativeness on the European level. The European
Innovation Scoreboard (EIS) was revised following the adoption of the Innovation Union Com-
munication (European Commission, 2010). Based on one decade of experience along with the
critical opinions regarding previous methodology, a set of modified innovativeness indices in
the form of the Innovation Union Scoteboard (IUS) was implemented (Roszko-Wojtowicz &
Bialek, 2016).

6. CONCLUSION

Innovation is a prerequisite for competitiveness and economic growth, with several ways to
measure and evaluate the innovation performance of a country being possible. Our research
focused on the summary innovation index (SII), the most commonly employed indicator for
analyzing the innovative ability of European countries. The aim of this paper was to analyze
the impact of the SII indicators in terms of the total value of the SIT using samples from the V4
countries. Research was divided into three main steps: i) evaluation of the trends of the SIT in V4
countries, and a subsequent comparison with the EU average; ii) identification of the indicators
with the greatest impact on the SII value, and iii) identification of the main predictors explaining
the SII trend. Slovakia and Hungary reached comparable values for the SII. Employment impact
is the dominant area for Poland, Slovakia, and Hungary. The dominant area for the Czech Re-
public concerns firm investments. Several indicators with a high impact on the SII value in each
country can be described, with a wide disparity among the indicators with a high impact on the
SII in the countries analyzed. Nevertheless, some similarities can be seen between Slovakia and
the Czech Republic, as well as between the Czech Republic and Hungary. The latter part of the
paper describes four regression models, one for each country. There are no data available for a
longer period, which is the deficiency in this analysis. Therefore, each regression model contains
only one predictor and constant. With regard to the lack of input variables (27), this deficiency
can be eliminated only when more measurements are available in the future. We assume that the
reliability of these results will increase from year to year as this research continues. In the last
part of the paper, a number of recommendations for improving the innovation performance of
the countries are mentioned. Each country should be aware of its strengths and weaknesses in

this area and take actions to improve performance.
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