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New approaches to the role of innovation activities in the context of contem-
porary challenges of economic growth, as well as the needs and possibilities to im-
prove the assessment and modelling of the impact of investment into the research 
and development (R&D) on economic growth are presented in this publication. 
The main attention is focused on the processes of innovation activities and eco-
nomic growth in the European Union, as well as on the goals that are formulated 
in the Strategy “Europe 2020” and in other documents of the European Union. 
The peculiarities of the application of various indicators and indices are disclosed, 
in particular, taking into account the needs for developing and substantiating 
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economic policy decisions. New aspects of the application of various innovation 
indexes, such as Global Innovation Index, EU Innovation Scoreboard, Competitive 
Industrial Performance Index, Global Competitiveness Index, Knowledge Economy 
Index and Innovation Capacity Index, are presented. A new method of the assess-
ment and modelling of the impact of the investment into the R & D on economic 
growth is proposed and described.

Keywords: Europe 2020; European Union; economic growth; investment in 
R&D; innovation activities
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В этой статье представлены новые подходы к роли инновационной 
деятельности в контексте решения современных задач экономического роста, 
а также потребности и возможности для улучшения оценки и моделирования 
влияния инвестиций в научно-исследовательские и опытно-конструкторские 
работы (НИОКР) на экономический рост. Основное внимание уделяется 
процессам инновационной деятельности и росту экономики в Европейском 
Союзе, а также целям, которые сформулированы в Стратегии «Европа 2020» 
и в других документах Европейского Союза. Раскрываются особенности 
применения различных индикаторов и индексов, в частности, принимая во 
внимание потребности в разработке и обосновании решений экономической 
политики. Представлены новые аспекты применения различных 
инновационных индексов, таких как Глобальный индекс инноваций, Табло EC 
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инноваций, Индекс конкурентнoспособной промышленной деятельности, 
Индекс глобальной конкурентоспособности, Индекс экономики знаний и Индекс 
инновационной мощности. Предлагается и описывается новый метод оценки 
и моделирования воздействия инвестиций в НИОКР на экономический рост.

Ключевые слова: Европа 2020; Европейский Cоюз; экономический рост; 
инвестиции в НИОКР; инновационная деятельность

Introduction
Innovations, their activation and the promotion of innovation are key factors that are 

increasingly affecting economic growth in all countries in our days. It can be emphasized 
that these factors are extremely important in the European Union, in particular in the 
light of the current challenges of globalization and the need to increase competitiveness 
(Janda et al., 2013; Ehrenberger et al., 2015). At the same time, it can be argued that inno-
vations and their activation in the context of economic growth needs should be regarded 
as one of the most important priorities of the European Union’s economic policy. 

Obviously, innovations and their activation processes, as well as innovative economic 
policy decisions are very wide and complex area of the practical activities and of the sci-
entific cognition. This area can be assessed as particularly difficult: in real life, it has to 
be constantly responding to the new and increasingly complicated challenges arising from 
globalization and growing international competition and existing early-stage scientific 
knowledge is rapidly becoming inadequate for new and rapidly changing needs. 

Despite the fact that the role of innovations and their activation is well understood at 
the moment, and that the innovation activities and activation are encouraged and sup-
ported, especially in the European Union, nevertheless has to be noted that many issues 
in this area remains as it is not resolved. By the way, presently abundant theoretical ap-
proaches and scientific concepts that are applicable to activating innovations and to sub-
stantiation of relevant economic policy decisions not only have a great variety, but quite 
often are also highly controversial and are too difficult to apply in practice (Čábelková & 
Strielkowski, 2013; Kalyugina et al., 2015; or Strielkowski & Čábelková, 2015). This im-
plies, at the same time, that it is necessary to explore and compare in a broader and deeper 
way the different approaches and concepts for innovation-oriented economic policy de-
cisions: based on such studies, it is necessary to seek the development of tools that can 
reasonably initiate and implement various effective solutions and decisions that could be 
oriented to the innovations activation and economic growth. 

One of the most complicated and important issues requiring both serious scientific 
cognition and knowledge, as well as responsible economic policy decisions, is the question 
of the role of the investment into research and development (R&D) and of the impact of 
this investment on economic growth. The essence of this question is that the ability to 
properly, purposefully and comprehensively measure the impact of investment in R&D on 
economic growth determines the ability to select the most viable and priority directions 
of innovations and innovation activities in the right way and, at the same time, to develop 
and implement effective economic policy decisions.

It goes without saying that in order to make economic policy decisions, that determine 
investment in R&D, to be reasonable, effective and directly oriented towards economic 
growth, it is necessary to develop and use appropriate instruments that allow a reasonable 
and complex modelling of the various investment in R&D processes and alternatives, in-
cluding adequately taking into account the specificities of situation in different countries 
and regions.  
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In turn, the need to create and use the relevant instruments determines the neces-
sity to understand and solve a scientific and practical problem, the essence of which can 
be described in two aspects: a) the needs of investment into  R&D and the impact of this 
investment on economic growth are not properly taken into account in the current prac-
tice of the activation of innovations and innovation activities, as well as in the practice of 
preparation of the economic policy decisions; b) the modelling of the investment in R&D 
often does not adequately reflects  the specificities of the situation in different countries 
and regions. Obviously, this problem is important and relevant both in scientific and prac-
tical terms.

This problem can be solved in two ways: a) assessments and modelling of the processes 
of innovation activities and economic growth, with main focus on the use and application 
of various innovation indices; b) assessments and modelling of the impact of investment 
into the R&D on economic growth. Essential statements in these ways are described in 
more detail.

 
Literature review
Innovation research as well as innovation policies of developed, ‘knowledge-based’ so-

cieties are becoming more and more involved, e.g. going reasonably beyond Schumpeter’s 
understanding of innovation as technical progress (Lisin et al., 2014; Koudelková et al., 
2015; Lisin et al., 2015; Meissner et al., 2017; Żelazny, 2017; Benešová et al., 2018; Lisin 
et al., 2018; Appiah et al., 2018). In terms of direction and scope, it is possible to iden-
tify common patterns as well as country-specific aspects to this development, particularly 
with regard to the inclusion of ‘social innovation’ in innovation policy (Gokhberg et al., 
2016; Lisin et al., 2016; Mir-Babayev et al., 2017; Radwan, 2018; Oganisjana et al., 2018).

Innovation and R&D activities over a business cycle were reviewed by Courvisanos 
(2009). He stated that they are strongly connected with political decisions such as pub-
lic investment (Jang et al., 2016). National governments abilities to support public R&D 
development were limited due to economic crisis in Europe during the last decade (Cun-
ningham and Link, 2016).

Eventually, the importance of developing innovation has been recognised by politi-
cians and society. Role of innovation is significantly increased in 21st century. Innovation 
has been placed at the heart of the Europe 2020 strategy (European Commission, 2011). 
Innovation is also considered to be best means for tackling major societal challenges, such 
as climate change, energy and resource scarcity, health and ageing (see e.g. Štreimikienė 
et al., 2016; Kashintseva et al., 2018; or Newbery et al. 2018). 

It became obvious that in order to achieve global competitiveness at macro (national 
state) level the innovation development have to be stimulated systematically. A concept 
of National innovation system (NIS) was developed, which is usually interpreted as a spe-
cific network or set of linkages among the actors involved in innovation processes, whose 
interactions determine the innovation performance (Freeman, 1987; Nelson, 1993; Lund-
vall, 1998). Efficiency of NIS logically has to lead to the efficiency of innovation develop-
ment and thus lead to the global competitiveness of a growth of national economy. 

For the monitoring status and progress of the NIS various innovation indexes were 
developed such as Global Innovation Index, EU Innovation Scoreboard, Competitive Indus-
trial Performance Index, Global Competitiveness Index, Knowledge Economy Index, Inno-
vation Capacity Index and etc. Many scholars were analysed the composition of the inno-
vation indexes (Jankowska et. al., 2017; Svagzdiene and Kuklyte, 2016; Vilys et.al., 2015; 
Kiseľáková et al., 2018) and found significant shortages in calculation of these indexes.  

Almost all innovation indexes include and dominated by R&D spending (public or pri-
vate) factor i.e. more R&D spending – better value of innovation index. R&D is defined 
by Frascati Manual. First official version of the Proposed Standard Practice for Surveys of 
Research and Development, which has come to be better known as the Frascati Manual was 
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developed in 1963 (OECD, 2015). The Frascati Manual has been an international standard for 
more than fifty years. Despite that this manual had been revised six times for reflecting and 
addressing new needs and practices of modern society, the main definitions of R&D are more 
applicable for industrial society, which were dominated by industrial companies with closed 
R&D and innovation development model. During this period pattern and understanding of in-
novation has changed significantly (Strazdas et.al. 2014). The process of innovation develop-
ment is becoming much more sophisticated. Many new concepts and types of innovation have 
appeared, ranging from technological innovation to marketing innovation, and from closed to 
open innovation (OECD, 2005; Chesbrough, 2003). A broader understanding is being gained 
of the concept of innovation, not only of R&D-based innovations but also of creativity-based 
innovations such as “design-driven innovation” (Cooke & De Propris, 2011). In particular, the 
concept of innovation has changed in the context of the creative industry’s development. 

The development of the creative industry sector has shifted the understanding of in-
novation and increased the importance of the creator and creativity. The development of 
companies within the creative industry sector has been affected by creative solutions – one 
of the most critical aspects of this is to rearrange things that are already known by con-
structing new and original solutions. 

The open innovation concept allows significantly increase efficiency of innovation de-
velopment. The innovation development is getting more global process and involves spe-
cialists and infrastructures of different countries. Concept of NIS is getting less relevant 
as innovation is getting more and more global, using European innovation system or even 
Global innovation system (GIS). Subsequently calculation and measuring innovation in-
dexes based only on quality of NIS is getting less and less relevant and sometime mislead-
ing. Our calculation presented further demonstrated that there is different impact of R&D 
expenditure on national economic growth.   

European Innovation Scoreboard (EIS) provides the most widely used innovation index, 
which was as part of the Lisbon strategy and aims to annually measure the innovation 
performance of member states (Hollanders & van Cruysen 2008). The EIS consists of three 
main blocks, 7 dimensions, and 29 indicators (Carayannis & Grigoroudis 2016).

In recent years, the EU has reported and compared the innovation and research perfor-
mance of each member state through the Innovation Union Scoreboard. Using 25 indica-
tors that are categorized around enablers, business activities, and outputs, the innovation 
and research performance of each member state was quantified. In particular, the Innova-
tion Union Scoreboard divides each Member State’s innovation performance into one of 
four categories - leading innovators, strong innovators, moderate innovators and modest 
innovators - to highlight the strengths and weaknesses of national research and related 
innovation systems. While these efforts are important, they are more comprehensive and 
less focused than an assessment of policy effectiveness (Cunningham & Link 2016).

As an example, one can use the annual European Innovation Scoreboard, which pro-
vides a comparative assessment of the research and innovation performance of the EU 
Member States. The report claims that it demonstrates relative strengths and weaknesses 
of national research and innovation systems and it helps Member States assess areas in 
which they need to concentrate their efforts in order to boost their innovation perfor-
mance. (European Commission, 2017). In this case, as we discussed earlier, the boost of na-
tional innovation performance has to lead to belter competitiveness of national economy, 
economic growth and etc. (European Commission, 2011). In the article we present evident 
that there are weak links between factors used for EIS and factors of economic growth.

The experts of European Innovation Scoreboard since the introduction of the EIS in 
2001 made significantly changes and it has been recently transformed into the Innova-
tion Union Scoreboard (IUS) in order to monitor the implementation of the Europe 2020 
Innovation Union flagship (Pro Inno Europe 2011; Carayannis & Grigoroudis 2016). Sig-
nificant revisions have been made in 2017 European Innovation Scoreboard. As a direct 
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consequence of this revision, is that results in this year’s EIS report cannot be compared to 
the results in the EIS 2016 report. Our computation shows that even more changes to EIS 
computations should be made in order to better reflect global paten of innovation devel-
opment in the context of the creative economy development. 

Impact of investment into the R&D on economic growth: the case of modelling for 
the European Union 

Basic idea was to develop a model which let identify the relation between GDP growth 
and R&D expenditure in the European Union. Major indicators which were chosen for mod-
eling were in line with five major directions for enhancing EU competitiveness by Europe 
2020 strategy:

1)	 employment: 75% of the EU population aged 20-64 should be employed;
2)	 investment in R&D: 3% of the EU’s GDP should be invested in R&D;
3)	 «20/20/20» climate/energy targets: limiting greenhouse gas emissions at least by 

20% compared to 1990 levels, creating 20% of energy needs from renewables and increas-
ing energy efficiency by 20%;

4)	 education: share of early school leavers should be under 10% and at least 40% of 
the younger generation aged 30-34 should have a tertiary degree;

5)	 fighting poverty: 20 million less people should be at risk of poverty.
Therefore, Eurostat (2018) and the World Bank (2018) data for EU 28 countries were used 

in the fields of investment in R&D with a target to find the relation between investment in 
R&D and GDP growth. Also, statistical data for employment via light of education and R&D, 
energy, poverty and other indicators was used for model development (see figure below).

Figure 1. Variables used for modeling: exogenous/independent variables
Source: Own results.

Europe 2020

R&D 
investment, 
product and 
protection 

1) R&D expenditure (per capita in Euro; nominal 
in mln. Euro); 2) R&D expenditure of  business 
enterprise sector (per capita in Euro; nominal in 
mln. Euro);   3) Patent applications (residents);  

4) Patent applications to the EPO by priority year; 
5)  High-technology exports (% of manufactured 

exports). 

Employment 
via R&D and 

education  

1) Population and employment (thous. persons, 
% of total population); 2) Nominal labour 

productivity per person; 3) Net earning; 4) R&D 
personnel and researchers in business enterprise 

sector; 5) Persons employed in science and 
technology (thous., % of total population); 6) 

Persons with tertiary education and employed in 
science and technology (thous., % of total 

population).

Energy
1) Electric power consumption (kWh per capita); 

2) Renewable energy consumption (% of total 
final energy consumption).

Poverty 1) Mean equivalised net income; 2) Inability to 
face unexpected financial expenses.

Other
1) Time required to start a business; 2) Start-up procedures to register a 

business (number); 3) Foreign direct investment; 4) Long-term interest rate; 5) 
Urban population (% of total); 6) Life expectancy. 
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Major equation of our model covers investment in R&D, employment and poverty 
indicators and expressed as a relation of GDP per capita to investment in R&D per capita. 
There is kept in mind that poverty indicators in their expression via income provide a 
picture of people who seek to improve their situation through work, innovation or ac-
quiring new skills. Energy indicators were extracted from equations due to their insig-
nificancy.

		  (1)

Where GDP/capita is the gross domestic product at market prices per capita in euros, 
PEST is the employment indicator of persons employed in science and technology (as % 
of total population aged from 15 to 74 years), IFUFE is the poverty indicator of inability 
to face unexpected financial expenses (% of total), NI/capita is second poverty indicator 
– mean equivalised net income in euros, R&DE/capita is total intramural R&D expenditure 
in euros per inhabitant, R&DBE/capita is R&D expenditure of business enterprise sector in 
euros per inhabitant.

The Panel Least Squares Method with fixed cross-section variables (dummy variables) 
was used in the estimations. The data for period 2005-2014 of 28 European Union coun-
tries were used for modeling. Keeping in mind the lag of R&D expenditure of business 
enterprise sector in basic equation, observation number is 252.

Modeling results are provided below which prove that R&D expenditure has strong 
impact on GDP growth but only then economy is developed – starting point in our 
model 10 397 euro per capita. Only after reaching this point, investment in R&D has 
pretty high multiplication effect and every its euro per capita is growing GDP per 
capita by 16.7 euro.

	
(2)

            (10.0626)            (5.8706)                                    (-4.8205)           (7.9267)             (7.9751)                
(-8.9073)

R-squared (R2) = 0.9959; adjusted R-squared (R2) = 0.9953; D-W = 1.5179. Note: t-
statistics are shown in brackets.

Also, our model shows positive impact on GDP of income growth as in our model 
expressed as an average net income per employee, and growth of part of persons em-
ployed in science and technology as a part of total population. Inability to face un-
expected financial expenses has negative impact on GDP growth and this negative 
impact is higher in economies where people are not able to manage their financial 
security.

Indicator of R&D expenditure of business enterprise sector in euros per inhabitant 
with one-year lag was used seeking to vanish autocorrelation which arise in the model due 
to the R&D expenditures are being a part of GDP.

Modeling multiplication effect of R&D expenditure shows that higher multi-
plication effect will be in more developed economies. In economy which GDP per 
capita is equal 5286 euro, every euro invested in R&D per capita will raise GDP by 
6.6 euro. It is 2.5 times less than in the case of economy which generate 10 397 
euro per capita.

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

= a0 +  a1 𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

+  𝑐𝑐𝑐𝑐2  𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃 +  𝑐𝑐𝑐𝑐3 𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

+  𝑐𝑐𝑐𝑐4 𝑅𝑅𝑅𝑅&𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

 +  𝑐𝑐𝑐𝑐5 𝑅𝑅𝑅𝑅&𝐺𝐺𝐺𝐺𝐷𝐷𝐷𝐷𝑃𝑃𝑃𝑃
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

(−1) +  𝜖𝜖𝜖𝜖

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

= 10397.3218 +  343.0734 𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

−  69.0987  𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃 +  0.5492 𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

+

 16.6818 𝑅𝑅𝑅𝑅&𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

−  18.2886 𝑅𝑅𝑅𝑅&𝐺𝐺𝐺𝐺𝐷𝐷𝐷𝐷𝑃𝑃𝑃𝑃
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

(−1) +  𝜖𝜖𝜖𝜖 (2)
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		  (3)

                 (4.7463)                 (8.3869)                 (-5.5155)               (6.6340)           (4.0445)                
(4.7747)

R-squared (R2) = 0.9941; adjusted R-squared (R2) = 0.9933; D-W = 1.1569.

Where PA is patent application of residents per million inhabitants. As in our basic 
model, this equation shows positive relations of GDP growth and R&D and employment 
indicators.

Working with nominal indicators as a relation of GDP in million euros to investment in 
R&D in million euros were noticed similar modeling results, but they will not be presented 
here due to its expression as GDP per capita is more convenient working with the pool of 
the European Union countries.

Figure 2. GDP per capita in the European Union countries (2014) 
Source: Eurostat (2018).

Therefore, it could be concluded that investment in R&D has different impact on GDP 
growth depending on level of economy development: impact of invested euro per capita in 
R&D on GDP growth in countries such as Bulgaria is significantly lower than invested euro 
in R&D in developed EU countries.

Conclusions and discussions
Overall, innovations, as well as their activation and enhancement are the key factors 

that are increasingly affecting economic growth in all countries: these factors could be 
defined as especially important circumstances of the social and economic development, as 
well as of the technological progress in the European Union. 

An important prerequisite for the purposeful activation of innovations and for the 
enhancement of their impact on economic growth is the preparation and implementation 
of instruments enabling the appropriate initiation and making of the relevant economic 
policy decisions, especially those that are intended for investment in R&D.

Of particular importance are two types of instruments: a) instruments that are based 
on the innovation indices and that can be applied in various cases of the promotion of In-
novation activities and economic growth; b) instruments that are oriented for increasing 

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

=

 5286.3390 +  526.9658 𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

−  82.7097  𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃 +  0.5109 𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

+  6.5639 𝑅𝑅𝑅𝑅&𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

+

16.7396 𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

+  𝜖𝜖𝜖𝜖 (3)
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impact of the investment into the R&D on economic growth. The necessity and appropri-
ateness of the use of these instruments were confirmed by studies in the case of analysis 
for the European Union.

Various innovation indexes could be developed for the monitoring status and progress 
of the National innovation system. Almost all innovation indexes include and dominated 
by R&D spending factor.

The modelling results proves that R&D expenditure has strong impact on GDP growth 
but only then economy is developed – starting point in our model is 10 397 euro per capi-
ta. Only after reaching this point, investment in R&D has pretty high multiplication effect 
and every its euro per capita is growing GDP per capita by 16.7 euro.

In the national economies which GDP per capita is equal 5 286 euro, every euro invest-
ed in R&D per capita will raise GDP only by 6.6 euro. It is 2.5 times less than in the case of 
economy which generate 10 397 euro per capita.

Concept of National innovation system is getting more and more global. The EU coun-
tries with less developed economies have difficulties to utilize the outcome of R&D ex-
penditure and to stimulate the national economic growth. It means that the growth of 
less developed economies is achieved mainly by non-R&D-based innovations, therefore the 
weight of R&D expenditure for calculation innovation indexes for developing and devel-
oped economies have to be differentiated.

ЛИТЕРАТУРА / REFERENCES

Appiah, K. M., Possumah, B. T., Ahmat, N., and Sanusi, N. A. (2018). External Environ-
ment and SMEs Investment in The Ghanaian Oil and Gas Sector // Economics and Sociology, 
11(1), 124–138. https://doi.org/10.14254/2071-789X.2018/11-1/8

Benešová, D., Kubičková, V., Michálková, A., and Krošláková, M. (2018). Innovation 
activities of gazelles in business services as a factor of sustainable growth in the Slo-
vak Republic // Entrepreneurship and Sustainability Issues, 5(3), 452–466. https://doi.
org/10.9770/jesi.2018.5.3(3)

Čábelková, I., and Strielkowski, W. (2013). Is the level of taxation a product of cul-
ture? A cultural economics approach // Society and Economy, 35(4), 513–529. https://doi.
org/10.1556/SocEc.2013.0007

Carayannis, E. G., and Grigoroudis, E. (2016). Using multiobjective mathematical pro-
gramming to link national competitiveness, productivity, and innovation // Annals of Op-
erations Research, 247(2), 635–655. http://dx.doi.org/10.1007/s10479-015-1873-x

Chesbrough, H. W. (2003). Open Innovation: The new imperative for creating and prof-
iting from technology. Boston: Harvard Business School Press (https://hbr.org/product/
open-innovation-the-new-imperative-for-creating-and-profiting-from-technology/8377-
HBK-ENG).

Cunningham, J. A., and Link, A. N. (2016). Exploring the effectiveness of research and 
innovation policies among European Union countries // International Entrepreneurship 
and Management Journal, 12(2), 415–425. https://doi.org/10.1007/s11365-016-0394-7

De Propris, L. (2013). How are the Creative Industries Weathering the Crisis? // Cam-
bridge Journal of Regions, Economy and Society, 6, 23–35. https://doi.org/10.1093/cjres/
rss025

Ehrenberger, M., Koudelkova, P., and Strielkowski, W. (2015). Factors influencing in-
novation in small and medium enterprises in the Czech Republic // Periodica Polytechnica 
Social and Management Sciences, 23(2), 73–83. https://doi.org/10.3311/PPso.7737

Europe 2020 A strategy for smart, sustainable and inclusive growth, Communication 
from the Commission, European Commission, COM(2010) 2020 final, Brussels, 3.3.2010 
(http://ec.europa.eu/eu2020/pdf/COMPLET%20EN%20BARROSO%20%20%20007%20
-%20Europe%202020%20-%20EN%20version.pdf).



                               INNOVATION ACTIVITIES AND THE IMPACT OF INVESTMENT IN R&D ON ECONOMIC ...  

ТЕ
R

R
А

 E
C

O
N

O
M

IC
U

S 
   

   


   
   

 2
01

8 
   

 Т
о

м
  1

6 
   

 №
  4

75

European Commission (2011). Europe 2020 Flagship Initiative Innovation Union 
(https://publications.europa.eu/en/publication-detail/-/publication/feb8c03e-523f-
4437-9aa0-d27e71fe582c/language-en).

European Commission (2017). European Union Scoreboard 2017 file:///C:/Users/Ro-
landas/AppData/Local/Packages/Microsoft.MicrosoftEdge_8wekyb3d8bbwe/TempState/
Downloads/170727_EIS2017%20(1).pdf

Eurostat (2018). Eurostat database (http://ec.europa.eu/eurostat/data/database).
Freeman, C. (1987). Technology and Economic Performance: Lessons from Japan. Lon-

don: Pinter (https://trove.nla.gov.au/work/12880642).
Gokhberg, L., Meissner, D., and Sokolov, A. (2016). Foresight: Turning challenges into 

opportunities, pp. 1–8 / In: L. Gokhberg, D. Meissner, and A. Sokolov (eds.) Deploying 
foresight for policy and strategy makers. Creating opportunities through public policies and 
corporate strategies in science, technology and innovation. Heidelberg: Springer. https://
doi.org/10.1007/978-3-319-25628-3_1

Hollanders, H., and van Cruysen, A. (2008). Rethinking the European Innovation Score-
board: A new methodology for 2008–2010 // INNO Metrics Thematic Paper, European Com-
mission, Brussels (http://es.eustat.eus/elementos/ele0006100/ti_methodology-report-
eis-2008-2010/inf0006199_c.pdf).

Janda, K., Rausser, G., and Strielkowski, W. (2013). Determinants of profitability of Pol-
ish rural micro-enterprises at the time of EU Accession // Eastern European Countryside, 
19, 177–217. https://doi.org/10.2478/eec-2013-0009

Jang, Y., Ko, Y., and So Young Kim, S., Y. (2016). Cultural correlates of national in-
novative capacity: a cross-national analysis of national culture and innovation rates // 
Journal of Open Innovation: Technology, Market, and Complexity, 2(1), 33–43. https://doi.
org/10.1186/s40852-016-0048-6

Jankowska, B., Matysek-Jędrych, A., and Mroczek-Dąbrowska, K. (2017). Efficiency of Na-
tional Innovation Systems – Pola d and Bulgaria in The Context of the Global Innovation Index // 
Comparative Economic Research, 20(3), 77–94. https://doi.org/10.1515/cer-2017-0021

Kalyugina, S., Strielkowski, W., Ushvitsky, L., and Astachova, E. (2015). Sustainable and 
secure development: facet of personal financial issues // Journal of Security & Sustainabil-
ity Issues, 5(2), 297–304. https://doi.org/10.9770/jssi.2015.5.2(14)

Kashintseva, V., Strielkowski, W., Streimikis, J., and Veynbender, T. (2018). Consumer 
Attitudes towards Industrial CO2 Capture and Storage Products and Technologies // Ener-
gies, 11(10), 2787. https://doi.org/10.3390/en11102787

Kiseľáková, D., Šofranková, B., Čabinová, V., and Onuferová, E. (2018). Competitive-
ness and sustainable growth analysis of the EU countries with the use of Global Indexes’ 
methodology // Entrepreneurship and Sustainability Issues, 5(3), 581–599. https://doi.
org/10.9770/jesi.2018.5.3(13)

Koudelková, P., Strielkowski, W., and Hejlová, D. (2015). Corruption and system change 
in the Czech Republic: Firm-level evidence // DANUBE: Law and Economics Review, 6(1), 
25–46. https://doi.org/10.1515/danb-2015-0002

Lisin, E., & Strielkowski, W. (2014). Modelling new economic approaches for the wholesale 
energy markets in Russia and the EU. Transformations in Business & Economics, 13(2B), 566–580.

Lisin, E., Rogalev, A., Strielkowski, W., and Komarov, I. (2015). Sustainable moderniza-
tion of the Russian power utilities industry. Sustainability, 7(9), 11378–11400. http://
dx.doi.org/10.3390/su70911378

Lisin, E., Sobolev, A., Strielkowski, W., and Garanin, I. (2016). Thermal efficiency of 
cogeneration units with multi-stage reheating for Russian municipal heating systems // 
Energies, 9(4), 269. https://doi.org/10.3390/en9040269

Lisin, E., Strielkowski, W., Chernova, V., and Fomina, A. (2018). Assessment of the Ter-
ritorial Energy Security in the Context of Energy Systems Integration // Energies, 11(12), 
3284. https://doi.org/10.3390/en11123284



      76                              R. BANELIENĖ, B. MELNIKAS, R. STRAZDAS, E. TOLOČKA

ТЕR
R

А
 EC

O
N

O
M

IC
U

S       
       2018     То

м
  16     №

  4

                               INNOVATION ACTIVITIES AND THE IMPACT OF INVESTMENT IN R&D ON ECONOMIC ...  

Lundvall, B.-A. (1998). Why study national systems of innovations and national styles 
of innovation // Technology Analysis and Strategic Management, 10(4), 407–421. https://
doi.org/10.1080/09537329808524324

Meissner, D., Polt, W., and Vonortas, N. S. (2017). Towards a broad understanding of in-
novation and its importance for innovation policy // The Journal of Technology Transfer, 
42(5), 1184–1211. https://doi.org/10.1007/s10961-016-9485-4

Mir-Babayev, R., Gulaliyev, M., Shikhaliyeva, S., Azizova, R., and Ok, N. (2017). The Im-
pact of Cultural Diversity on Innovation Performance: Evidence from Construction Industry 
of Azerbaijan // Economics and Sociology, 10(1), 78–93. https://doi.org/10.14254/2071-
789X.2017/10-1/6

Nelson, R. (1993). National Innovation Systems. A Comparative Analysis. New York/
Oxford: Oxford University Press.

Newbery, D., Pollitt, M., Ritz, R., and Strielkowski, W. (2018). Market design for a high-
renewables European electricity system // Renewable and Sustainable Energy Reviews, 91, 
695–707. https://doi.org/10.1016/j.rser.2018.04.025

OECD (2005). The Measurement of Scientific and Technological Activities, Proposed 
Guidelines for Collecting and Interpreting Technological Innovation Data. Oslo Manual 
(http://www.oecd.org/science/inno/2367580.pdf).

OECD (2015). Frascati Manual 2015: Guidelines for Collecting and Reporting Data 
on Research and Experimental Development. Paris: OECD Publishing. http://dx.doi.
org/10.1787/9789264239012-en

Oganisjana, K., Svirina, A., Surikova, S., Grīnberga-Zālīte, G., and Kozlovskis, K. (2017). 
Engaging universities in social innovation research for understanding sustainability is-
sues // Entrepreneurship and Sustainability Issues, 5(1), 9–22. https://doi.org/10.9770/
jesi.2017.5.1(1)

Radwan, A. (2018). Science and innovation policies in North African Countries: Ex-
ploring challenges and opportunities // Entrepreneurship and Sustainability Issues, 6(1), 
268–282. https://doi.org/10.9770/jesi.2018.6.1(17)

Schumpeter, J. (1912). The Theory of Economic Development: An Inquiry into Prof-
its, Capital, Credit, Interest, and the Business Cycle. Cambridge: Harvard University Press. 
https://archive.org/details/in.ernet.dli.2015.187354/page/n1

Schumpeter, J. (1942). Capitalism, Socialism and Democracy. London: George Allen and 
Unwin (https://eet.pixel-online.org/files/etranslation/original/Schumpeter,%20Capital-
ism,%20Socialism%20and%20Democracy.pdf).

Strazdas, R., Černevičiūtė, J., and Jančoras, Ž. (2014). Dynamics of the understanding 
of innovation in the context of the development of traditional and creative industries // 
Transformations in Business & Economics, 13(2A), 42–59.

Štreimikienė, D., Strielkowski, W., Bilan, Y., and Mikalauskas, I. (2016). Energy depen-
dency and sustainable regional development in the Baltic states: A review // Geographica 
Pannonica, 20(2), 79–87. https://doi.org/10.5937/GeoPan1602079S

Strielkowski, W., and Čábelková, I. (2015). Religion, culture, and tax evasion: Evidence 
from the Czech Republic // Religions, 6(2), 657–669. https://doi.org/10.3390/rel6020657

Svagzdiene, B., and Kuklyte, J. (2016). The analysis of factors which have impact for 
summary innovation index in Germany, Estonia and Lithuania // Transformation in Busi-
ness & Economics, 15(2B), 784–799.

The World Bank (2018). The World Bank database (https://data.worldbank.org/indicator).
Vilys, M., Jakubavičius, A., and Žemaitis, E. (2015). Public Innovation Support Index for 

Impact Assessment in the European Economic Area // Entrepreneurial Business & Econom-
ics Review, 3(4), 123–138. https://doi.org/10.15678/eber.2015.030408

Żelazny, R. (2017). Determinants and measurement of smart growth: evidence from Po-
land // Journal of International Studies, 10(1), 34–45. doi:10.14254/2071-8330.2017/10-1/2


