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Abstract 
Background: One of the indicators of a country's innovation is the total number of registered patents. This 
paper analyzes the number of registered patents and the impact they can have on the country's economic
growth and innovation. . 
Purpose: The paper aims to determine whether there is a positive impact of market verification of the results of
research and development activities, measured by the number of patents per million inhabitants, on economic
growth and the growth of innovation in the country.  
Study design/methodology/approach: Quantitative research design was applied in the analysis since the
task was to investigate the influence of the number of patents on the economic growth of the country. The
empirical research covered two countries - Serbia and Hungary.  It used secondary data from the international
databases of the World Bank and World Intellectual Property Organization, covering the period from 2008 to
2018.  
Finding/conclusions: The results of the empirical research showed that the increase in the number of patents
per million inhabitants contributes only to the innovation index's growth in Hungary. On the other hand, in the
case of Serbia, there is no statistically significant relationship between the number of patents per million
inhabitants and the country's innovation index, or the number of patents per million inhabitants and GDP per 
capita.   
Limitations/future research: The limitations are: the small number of analyzed countries and the number of
indicators analyzed. Therefore, in the framework of future research, it would be desirable to expand the analysis
to more countries and establish the impact of patents on more indicators of innovation.  
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Introduction  
Scientific and technological progress has created 
new waves of innovation, especially in information 
and communication technologies. Thus, innovation 
processes have become less focused on individual 
companies and more dependent on the interaction 
between global networks of actors in the public and 
private sectors. The technological-innovation 
system implies networks, that is, a system of 
networks, of connected actors whose functions 
relate to a certain technological field and which 
include the creation, expansion and use of 
technology. The list of actors of a certain 
technological innovation system can be determined 
according to the databases of economic 
associations on companies classified according to 
different industrial branches, by analyzing the 
number of patents, which can indicate the scope 
and direction of technological activities in different 
organizations, by bibliometric analysis, which will 
enable the compilation of a list of the most active 
organizations in the field of technology 
development according to published works, or 
based on interviews and conversations with experts 
in the field of technology and industrial 
development.  

Economic growth is attributed to the increase in 
national output resulting from technological 
innovation. For many years, innovation has been 
accepted as a basic factor of economic growth (Lee 
et al., 2010). As competition between countries 
increases and global growth slows, the need to 
prioritize innovation and research and 
development has never been stronger. The link 
between innovation and economic growth is 
undeniable but also complex. Public and private 
sector investments create jobs, develop industry, 
encourage innovation and make the country's 
economy more competitive in many different 
areas. Innovation plays a central role in ensuring 
economic and social prosperity, boosts 
productivity and leads to market growth. There are 
a number of different ways of measuring 
innovation, such as research and development 
spending, the number of patents in one year, the 
number of researchers per thousand full-time 
employees, as well as the widespread effect of 
technology spillovers between firms, industries 
and countries. The increased use of patents to 
protect inventions by companies and research 
organizations is closely related to the development 
of innovation processes and economies. 

1. Literature review  
Innovations are regarded as the engine of growth 
and long-term economic development of a country 
(Hai et al., 2022). According to Alheet & Hamdan 
(2022), “innovation is often seen as a driving force 
for a country's sustainable and long-term economic 
growth”. Although innovations are considered an 
undeniable engine of growth, they can also have 
harmful consequences for society and the 
environment (Biggi & Giuliani, 2021). According 
to Lomachynska & Podgorna (2018), the success 
of a country's economy is determined by its 
innovative development. Research and 
development is a key contributor to organizations’ 
pursuit of innovation (Scoresby et al., 2022). 
Research and development and innovation 
activities, which lead to technological progress, are 
considered important factors that contribute to 
stable and continuous economic growth” (Abibo et 
al., 2022, 4). The effect of institutions on 
innovation is particularly pronounced for high-tech 
innovations, which suggests that innovations could 
be a key channel through which institutions 
stimulate economic growth (Donges et al., 2022; 
Domazet et al., 2021; Kicová, 2019).  

Innovation is imperative for the economic 
viability and sustainability of organizations 
(Nanyangwe et al., 2021). Governments and 
organizations that invest more in R&D create 
innovations that lead to an increase in the 
competitiveness of their products and services, 
GDP growth and a higher level of population well-
being (Androniceanu et al., 2020). Technology 
transfer and productivity consecutively fully 
mediate the relationship between innovation and 
competitiveness (Rambe & Khaola, 2022). Also, 
competition exerts a feedback effect on market 
structure via the process of innovation (Sandrini, 
2022). One of the most effective methods for 
raising the competitiveness of the economy and 
stable and continuous economic growth are 
research and development activities (Kim, 2011). 
The fact is that numerous innovations have 
improved quality and lowered prices for many 
input factors, which contribute to the 
competitiveness of the industry (Lebel et al., 2021). 
However, financial crises generally have a 
negative influence on companies’ willingness to 
innovate (Disoska, et al., 2020). Increasing 
competitiveness brings economic changes as a 
result of the application of more modern 
technologies and new methods of production, with 
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the development of completely new skills 
(Domazet et al., 2018). The innovation systems 
approach stresses the diversity of types, forms, and 
sources of knowledge that are required for 
successful innovation processes (Daimer et al., 
2021). Sustainability-driven innovation takes 
many forms: from developing new or improved 
products or services to creating new processes and 
business models (Strielkowski et al., 2022). The 
link between innovation and economic growth 
must have an adequate institutional framework, as 
well as expert human capital, and all for the 
purpose of commercializing a new product. This is 
precisely the way to promote economic growth 
through innovative activities (Law et al., 2020). 
Developing economies, which recognize the 
importance of innovation, are implementing 
activities to improve their innovation capabilities 
(Sharma et al., 2018). 

According to Yesilay et al. (2015, p. 1), “there 
is a significant relationship between R&D 
activities and R&D experiences and patents“. 
Research on innovation has grown in recent 
decades, and most papers on this topic use patents 
as variables to measure innovation (Chang et al., 
2018; Frietsch et al., 2014; Falk & Train, 2017; 
Sampat & Williams, 2019). R&D investment is the 
most significant factor affecting patenting (Li et 
al., 2020). Patents have a significant positive 
impact on trade in services, science and technology 
(Marjanović et al., 2019). The total number of 
patents filed in a country is often used as an 
indicator for innovation (O’Neale & Hendy, 2012). 
More patents lead to more innovation and vice 
versa, a patent can be an economic policy 
instrument to encourage investment in R&D 
(Tanane, 2020). The main reason why states allow 
patent protection is to encourage innovation. 
However, the magnitude of R&D incentives and 
patent protection depends on how effective patents 
are as a mechanism for profit appropriation 
(Czarnitzki & Toole, 2011). Measuring patent 
similarity, as one of the basic elements for patent 
analysis, can reveal and assess whether an 
invention meets the criteria of novelty and 
innovation (An et al., 2021). However, it is very 
difficult to estimate the value of a patent before its 
commercialization in the market (Hsieh, 2013). 
Stronger protection of patent rights is thought to 
encourage innovation by ensuring a return on 
investment in R&D (Maskus et al, 2019).  

 
 

2. Methodology and results 
Innovations are an important channel through 
which economic institutions contribute to a better 
effect of economic growth and increased 
production in the long term. Intellectual property 
rights, such as patents, aim to address the problem 
of underinvestment in research and development, 
allowing inventors a return on invested capital. The 
main goal of the paper was to verify the existence 
of a positive impact of market verification of the 
results of R&D activities, measured by the number 
of patents per million inhabitants, on: 
 growth of the country's innovation index; 
 country's economic growth, measured by 

GDP per capita. 
The paper uses a quantitative research design, 

which was chosen because it investigates the 
relationships between variables that are measured 
on an interval or ratio scale. The features of the 
quantitative research design was to accurately 
measure the investigated phenomena and discover 
the connections between them. A comparative 
approach was chosen in order to examine the 
researched phenomena and their relationships in as 
much detail as possible within the framework of a 
quantitative research design. The analysis included 
two countries (Serbia and Hungary), while the time 
period was 2008 - 2018. The following 
international databases were chosen as sources of 
secondary data: 

1. World Intellectual Property Organization 
2. World Bank. 
By its very nature, the collected secondary data 

had the character of time series, so appropriate 
econometric models for time series were used for 
the analysis. 
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Table 1. Data on the number of patents, innovation index and GDP per capita for 
Serbia and Hungary 

Country Serbia 

Variables / year Total number 
of patents 

Total number 
of inhabitants 

Number of 
patents * 

GII** 
 

GDP *** 

2008 - 7,350,222 - - 4,380 
2009 353 7,320,807 48.21   2.57 4,280 
2010 391 7,291,436 53.62   2.68 4,330 
2011 243 7,234,099 33.59 36.31 4,450 
2012 234 7,199,077 32.50 40.00 4,400 
2013 332 7,164,132 46.34 37.87 4,590 
2014 289 7,130,576 40.53 35.89 4,540 
2015 248 7,095,383 34.95 36.47 4,640 
2016 279 7,058,322 39.53 33.75 4,820 
2017 296 7,020,858 42.16 35.34 4,950 
2018 308 6,982,084 44.11 35.46 5,190 

Country Hungary 

2008 - 10,038,188 -   2.88 10,500 
2009 1,853 10,022,650 184.88   3.34   9,810 
2010 1,634 10,000,023 163.40   3.54   9,900 
2011 1,714   9,971,727 171.88 48.12 10,110 
2012 1,655   9,920,362 166.83 46.50 10,010 
2013 1,560   9,893,082 157.68 46.93 10,230 
2014 1,434   9,866,468 145.34 44.61 10,690 
2015 1,496   9,843,028 151.98 43.00 11,130 
2016 1,538   9,814,023 156.71 44.71 11,410 
2017 1,263   9,787,966 129.03 41.74 11,930 
2018 1,340   9,768,785 137.17 44.94 12,560 

Notes: * calculated number of patents per million inhabitants; **GII = global innovation index;  
*** the data is presented as GDP per capita 

Source: The World Intellectual Property Organization (2019); World Bank (2019) 

 
As shown in Table 1, data for the year 2008 on 

the total number of applied patents for the analyzed 
countries was unavailable. Consequently, the 
number of patents per capita for a given year could 
not be calculated. In addition, data on the 
innovation index of Serbia and Hungary for 2008, 
2009 and 2010 were presented using a different 
methodology compared to the years that followed. 
Bearing in mind the above, and for the sake of the 
accuracy of the results of the statistical analysis, 
only the period from 2011 to 2018 was included in 
the analysis itself. Statistical testing of 
relationships between variables was performed 
using simple linear regression for each pair of 
independent and dependent variables individually. 

In the first case, in the example of Serbia, the 
task was to determine whether all six assumptions 
(Ass.1 - Ass.6) were fulfilled for both observed 
variables (the dependent variable = innovation 
index; the independent variable = number of 
patents per million inhabitants). The results of the 
simple linear regression are presented in Table 2. 

 
 

 
 

Table 2. Verification of fulfillment of assumptions - Case I 
(Serbia) 

Variable / 
assumption 

Number of patents per 
million inhabitants 

(n = 8)

Innovation index  
(n = 8) 

The nature of 
the variable

Metric  Metric 

Distribution 
diagram 

  
Value of 

indicators of 
Durbin-
Watson 
statistics

 
d = 1.325 

 
d = 1.606 

Histogram 
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P-P normality 
diagram 

Source: the authors' research 
 

Ass. 1. The task was to determine whether the 
variables have a continuous nature. The analysis 
showed that both observed variables have a metric 
measurement and are therefore treated as metric 
variables measured on a ratio scale. The 
assumption is fulfilled. 
Ass. 2. and Ass. 3. In the conducted analysis, it was 
not established that there is a linear relationship 
between the dependent and independent variables. 
Also, the absence of atypical points was not 
determined (distribution diagram, table 2). The 
assumptions are not met. 
Ass. 4a. Based on the conducted Durbin Watson 
statistic and the obtained results shown in table 2, 
it was determined that there is no independence of 
observations when it comes to the number of 
patents per million inhabitants (d=1,325). The 
assumption is not met. 
Ass. 4b. Based on the conducted Durbin Watson 
statistic and the obtained results shown in table 2, 
it was determined that observations are 
independent when it comes to the country's 
innovation index (d=1.606). The assumption is 
fulfilled. 
Ass. 5. and Ass. 6. Based on the performed analysis 
and obtained results shown in table 2 (histograms 
and P-P diagrams of normality), it was determined 
that there is no absence of heteroskedasticity and 
normal distribution of residual errors. Assumptions 
are not made. 

In the second case, in the example of Serbia, the 
task was to determine whether all six assumptions 
(Ass.1 - Ass.6) were fulfilled for both observed 
variables (dependent variable = GDP per capita; 
independent variable = number of patents per 
million inhabitants). The results of the simple 
linear regression are presented in Table 3. 

 
 
 
 
 
 
 
 
 
 

Table 3. Verification of fulfillment of assumptions - Case II 
(Serbia) 

Variable / 
assumption

Number of patents per 
million inhabitants (n = 8) 

BDP per capita 
(n = 8) 

The nature of 
the variable

Metric  Metric 

Distribution 
diagram 

  
Value of 

indicators of 
Durbin-
Watson 
statistics

 
d = 0.625 

 
d = 1.922 

Histogram 

 
P-P normality 

diagram 

  
Source: the authors' research 

 
Ass. 1. The task was to determine whether the 
variables have a continuous nature. The analysis 
showed that both observed variables have a metric 
measurement and are therefore treated as metric 
variables measured on a ratio scale. The 
assumption is fulfilled. 
Ass. 2. and Ass. 3. In the conducted analysis, it was 
not established that there is a linear relationship 
between the dependent and independent variables. 
Also, the absence of atypical points was not 
determined (distribution diagram, table 3). 
Assumptions are not met. 
Ass. 4a. Based on the conducted Durbin Watson 
statistic and the obtained results shown in table 3, 
it was determined that there is no independence of 
observations when it comes to the number of 
patents per million inhabitants (d=0,625). The 
assumption is not met. 
Ass. 4b. Based on the conducted Durbin Watson 
statistic and the obtained results shown in table 3, 
it was determined that observations are 
independent when it comes to the country's 
innovation index (d=1.922). The assumption is 
fulfilled. 
Ass. 5. and Ass. 6. The results shown in table 5 
(histograms and P-P diagrams of normality) were 
intended to show the absence of heteroskedasticity 
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and the normal distribution of residual errors in the 
dependent and independent variables. The 
assumptions are partially fulfilled. 

Given that the obtained results showed that 
these assumptions were not met or only partially 
met, the next task was to transform the data based 
on the logarithm (table 4). 
 
Table 4. Results of linear regression 

Model Summaryb 

Variables 
The number of patents per million inhabitants and the country's innovation index 

R R Square Adjusted R Square SE of the 
Estimate 

0.373a 0.139 -0.004 0.02202 
a. Predictors: (Constant), patent_transf 
b. Dependent Variable: index_and_transf

Variables 
The number of patents per million inhabitants and GDP per capita 

R R Square Adjusted R Square SE of the 
Estimate 

0.631a 0.398 0.298 0.02058 
a. Predictors: (Constant), patent_transf 
b. Dependent Variable: BDP_and_transf

ANOVAb 

Variables 
The number of patents per million inhabitants and the country's innovation index 

 Sum of 
Square

s 

df Mean 
Square 

F p 

Regression 0.000 1 0.000 0.971 0.363a 
Residual 0.003 6 0.000

Total 0.003 7
a. Predictors: (Constant), patent_transf 
b. Dependent Variable: index_and_transf

Variables 
The number of patents per million inhabitants and GDP per capita 

 Sum of 
Square

s 

df Mean 
Square 

F p 

Regression 0.002 1 0.002 3.973 0.093a 
Residual 0.003 6 0.000

Total 0.004 7
a. Predictors: (Constant), patent_transf 
b. Dependent Variable: BDP_and_transf

Coefficientsa 

Variables 
The number of patents per million inhabitants and the country's innovation index 
 Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
t 

 
p 

B Std. 
Error

Beta 

(Constant) 1.790 0.233  
-0.373 

7.689 0.000 
patent_transf -0.144 0.146 -0.985 0.363 
a. Dependent Variable: index_and_transf

Variables 
The number of patents per million inhabitants and GDP per capita 

 Unstandardized 
Coefficients 

Standardized 
Coefficients 

 
t 

 
p 

 B Std. 
Error

Beta 

(Constant) 3.238 0.217 0.631 14.888 0.000 
patent_transf 0.272 0.137 1.993 0.093 

a. Dependent Variable: BDP_and_transf

Source: the authors' research 

 
In the simple linear regression model for the 

variables number of patents per million inhabitants 
and the country's innovation index, a correlation 
coefficient of R = 0.373 was determined, which can 
be considered a medium according to Cohen's 
criteria. Based on the obtained results R2 = 0.137 
(coefficient of determination) and Adj.R2 = -0.004 
(corrected coefficient of determination), the 
conclusion is that a total of 13.7% of changes in the 
dependent country's innovation index can be 
explained by changes in the independent variable 
number of patents per million inhabitants 
(Domazet et al., 2022). Based on the results of the 
ANOVA test F (1,6) = 0.971, p = 0.363, it can be 
concluded that the regression model at the p < 

0.050 level was not statistically significant. 
According to Domazet et al. (2022, 196-197), “that 
result provides additional information about the 
relationship between the independent and 
dependent variables included in the regression 
model and shows that the change in the number of 
patents per million inhabitants does not provide a 
statistically significant explanation for changes in 
the country's innovation index“. The obtained 
results showed that the value of the ordinary 
regression coefficient is B = 1.790 (SE B = 0.233), 
while the value of the standardized regression 
coefficient is β = -0.373 (Domazet et al., 2022). 
Given that the coefficients of correlation and 
determination had a small value, with the absence 
of statistical significance of the regression model, 
it can be concluded that there is no statistically 
significant relationship between the number of 
patents per million inhabitants and country's 
innovation index in the case of Serbia.  

In the simple linear regression model for the 
variables number of patents per million inhabitants 
and GDP per capita, a correlation coefficient of R 
= 0.631 was determined, which can be considered 
as large (significant) according to Cohen's criteria. 
Based on the obtained results, R2 = 0.398 
(coefficient of determination) and Adj.R2 = 0.298 
(corrected coefficient of determination), it is 
concluded that a total of 39.8% and 29.8% of 
changes in the dependent variable GDP per capita 
can be explained by changes in the independent 
variable, the number of patents per million 
inhabitants (Domazet et al., 2022). Based on the 
results of the ANOVA test F (1,6) = 3.973, p = 
0.093, it can be concluded that the regression 
model at the p < 0.050 level was not statistically 
significant. According to Domazet et al. (2022, 
199) “that result provides additional information 
about the relationship between the independent and 
dependent variables included in the regression 
model and shows that the change in the number of 
patents per million inhabitants does not provide a 
statistically significant explanation for changes in 
the GDP per capita“. The obtained results showed 
that the value of the ordinary regression coefficient 
is B = 3.238 (SE B = 0.217), while the value of the 
standardized regression coefficient is β = 0.631 
(Domazet et al., 2022).  Given that the coefficients 
of correlation and determination had a small value, 
with the absence of statistical significance of the 
regression model, it can be concluded that there is 
no statistically significant relationship between the 
number of patents per million inhabitants and the 
GDP per capita in the case of Serbia. 
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In the first case, using the example of Hungary, 
the task was to determine whether all six 
assumptions (Ass.1 - Ass.6) were fulfilled for both 
observed variables (dependent variable = 
innovation index; independent variable = number 
of patents per million inhabitants). The results of 
the simple linear regression are presented in Table 
5. 
 
Table 5. Verification of fulfillment of assumptions - Case I 
(Hungary) 

Variable / 
assumption 

Number of patents per 
million inhabitants (n = 8) 

Innovation index  
(n = 8) 

The nature 
of the 

variable 

Metric  Metric 

Distribution 
diagram 

Value of 
indicators of 

Durbin-
Watson 
statistics 

 
d = 1.585 

 
d = 1.306 

Histogram 

P-P 
normality 
diagram 

Source: the authors' research 
 
Ass. 1. The task was to determine whether the 
variables have a continuous nature. The analysis 
showed that both observed variables have a metric 
measurement and are therefore treated as metric 
variables measured on a ratio scale. The 
assumption is fulfilled. 
Ass. 2. and Ass. 3. In the conducted analysis, it was 
not established that there is a linear relationship 
between the dependent and independent variables. 
Also, the absence of atypical points was not 
determined (distribution diagram, table 5). The 
assumptions are not met. 
Ass. 4a. Based on the conducted Durbin Watson 
statistic and the obtained results shown in table 5, 
it was determined that there is the independence of 
observations when it comes to the number of 

patents per million inhabitants (d=1,585). The 
assumption is fulfilled. 
Ass. 4b. Based on the conducted Durbin Watson 
statistic and the obtained results shown in table 2, 
it was determined that observations is no 
independent when it comes to the country's 
innovation index (d=1.306). The assumption is not 
met. 
Ass. 5. and Ass. 6. Based on the performed analysis 
and obtained results shown in table 2 (histograms 
and P-P diagrams of normality), it was determined 
that there is no absence of heteroskedasticity and 
normal distribution of residual errors. Assumptions 
are not made. The assumption is fulfilled. 
 

In another case, using the example of Hungary, 
the task was to determine whether all six 
assumptions (Ass.1 - Ass.6) were fulfilled for both 
observed variables (dependent variable = GDP per 
capita; independent variable = number of patents 
per million inhabitants). The results of the simple 
linear regression are presented in Table 6. 
 
Table 6. Verification of fulfillment of assumptions - Case II 
(Hungary) 

Variable / 
assumption

Number of patents per 
million inhabitants (n = 8) 

BDP per capita  
(n = 8) 

The nature of 
the variable

Metric  Metric 

Distribution 
diagram 

 
Value of 

indicators of 
Durbin-
Watson 
statistics

 
d = 1.700 

 
d = 2.291 

Histogram 

  
P-P normality 

diagram 

 
Source: the authors’ research 

 
Ass. 1. The task was to determine whether the 
variables have a continuous nature. The analysis 
showed that both observed variables have a metric 
measurement and are therefore treated as metric 
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variables measured on a ratio scale. The 
assumption is fulfilled. 
Ass. 2. and Ass. 3. In the conducted analysis, it was 
not established that there is a linear relationship 
between the dependent and independent variables. 
Also, the absence of atypical points was not 
determined (distribution diagram, table 6). The 
assumptions are not met. 
Ass. 4. Based on the conducted Durbin Watson 
statistic and the obtained results shown in table 6, 
it was determined that observations are 
independent when it comes to the number of 
patents per million inhabitants (d=1.700) and BDP 
per capita (2.291). The assumption is fulfilled. 
Ass. 5. and Ass. 6. The results shown in table 6 
(histograms and P-P diagrams of normality) were 
intended to show the absence of heteroskedasticity 
and the normal distribution of residual errors in the 
dependent and independent variables. The 
assumptions are partially fulfilled. 

Given that the obtained results showed that 
these assumptions were not met or only partially 
met, the next task was to transform the data based 
on the logarithm (table 7). 

 
Table 7. Results of linear regression 

Model Summaryb

Variables 
The number of patents per million inhabitants and the country's innovation index 

R R Square Adjusted R 
Square

SE of the Estimate 

0.810a 0.656 0.599 0.01280 
a. Predictors: (Constant), patent_transf 
b. Dependent Variable: index_and_transf

Variables 
The number of patents per million inhabitants and GDP per capita 

R R Square Adjusted R 
Square

SE of the Estimate 

0.831a 0.690 0.639 0.02155 
a. Predictors: (Constant), patent_transf 
b. Dependent Variable: BDP_and_transf

ANOVAb

Variables 
The number of patents per million inhabitants and the country's innovation index 

 Sum of 
Squares 

df Mean 
Square

F p 

Regression 0.002 1 0.002 11.454 0.015a 
Residual 0.001 6 0.000

Total 0.003 7
a. Predictors: (Constant), patent_transf 
b. Dependent Variable: index_and_transf

Variables 
The number of patents per million inhabitants and GDP per capita 

 Sum of 
Squares 

df Mean 
Square

F p 

Regression 0.006 1 0.006 13.377 0.011a 
Residual 0.003 6 0.000

Total 0.009 7
a. Predictors: (Constant), patent_transf 
b. Dependent Variable: BDP_and_transf

Coefficientsa

Variables 
The number of patents per million inhabitants and the country's innovation index 
 Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
t 

 
p 

B Std. 
Error

Beta 

(Constant) 0.802 0.252  
0.810 

3.190 0.019 
patent_transf 0.390 0.115 3.384 0.015 
a. Dependent Variable: index_and_transf

Variables 
The number of patents per million inhabitants and GDP per capita 

 Unstandardized 
Coefficients 

Standardized 
Coefficients 

 
t 

 
p 

 B Std. 
Error

Beta 

(Constant) 5.588 0.423  
-0.831 

13.202 0.000 
patent_transf -0.710 0.194 -3.657 0.011 
a. Dependent Variable: BDP_and_transf

Source: the authors' research 

 

In the simple linear regression model for the 
variables number of patents per million inhabitants 
and the country's innovation index, a correlation 
coefficient of R = 0.810 was determined, which can 
be considered as large (significant) according to 
Cohen's criteria. Based on the obtained results R2 = 
0.656, (coefficient of determination) and Adj.R2 = 
0.599 (corrected coefficient of determination), it is 
concluded that a total of 65.6% and 59.9% of 
changes in the dependent variable, the country's 
innovation index, can be explained by changes in 
the independent variable, the number of patents per 
million inhabitants (Domazet et al., 2022).  Based 
on the results of the ANOVA test F (1,6) = 11.454, 
p = 0.015, it can be concluded that the regression 
model at the p < 0.050 level was statistically 
significant. According to Domazet et al. (2022, 
199), “that result provides additional information 
about the relationship between the independent and 
dependent variables included in the regression 
model and shows that the change in the number of 
patents per million inhabitants provide a 
statistically significant explanation for changes in 
the country's innovation index“. The obtained 
results showed that the value of the ordinary 
regression coefficient is B was statistically 
significant at the p < 0.050 level and amounted to 
B = 0.802 (SE B = 0.252) (Domazet et al., 2022).   
Based on it, a regression equation can be derived in 
the form: 
Innovation index = 0.802 + 0.390 x (number of 
patents per million inhabitants)     (1) 
 

This means that with each unit increase in the 
number of patents per million inhabitants, the 
innovation index of Hungary changes according to 
the formula 0.802 + 0.390 x (the number of patents 
per million inhabitants). In addition “the 
standardized beta regression coefficient in this case 
was β = 0.810, and can be qualified as large” 
(Domazet et al., 2022, p. 196).    

In the simple linear regression model for the 
variables number of patents per million inhabitants 
and GDP per capita, a correlation coefficient of R 
= 0.831 was determined, which can be considered 
as large according to Cohen's criteria. Based on the 
obtained results R2 = 0.690, (coefficient of 
determination) and Adj.R2 = 0.639 (corrected 
coefficient of determination), it is concluded that a 
total of 69% and 63.9% of changes in the 
dependent variable, the GDP per capita, can be 
explained by changes in the independent variable, 
the number of patents per million inhabitants 
(Domazet et al., 2022). Based on the results of the 
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ANOVA test F (1,6) = 13.377, p = 0.011), it can be 
concluded that the regression model at the p < 
0.050 level was statistically significant. According 
to Domazet et al. (2022, 199) “that result provides 
additional information about the relationship 
between the independent and dependent variables 
included in the regression model and shows that the 
change in the number of patents per million 
inhabitants provide a statistically significant 
explanation for changes in the GDP per capita”. 
The obtained results showed that the value of the 
ordinary regression coefficient is B was 
statistically significant at the p < 0.050 level and 
amounted to B = 5.588 (SE B = 0.423) (Domazet 
et al., 2022). Based on it, a regression equation can 
be derived in the form: 
BDP per capita = 5.588 – 0.710 х (number of 
patents per million inhabitants)     (2) 

This means that with each unit increase in the 
number of patents per million inhabitants, the 
innovation index of Hungary changes according to 
the formula 5.588 – 0.710 x (the number of patents 
per million inhabitants). In addition, “the 
standardized beta regression coefficient in this case 
was β = -0.831, and can be qualified as large” 
(Domazet et al., 2022, 196). 

According to Domazet et al. (2022, p. 201), “the 
obtained negative value of the standardized 
regression coefficient β in this particular case 
means that with each unit“ increase in the number 
of patents per million inhabitants, the GDP per 
capita decreases by a value of -0.810. Given that, 
according to the data, the number of patents per 
million inhabitants in Hungary decreased during 
the observed period, this means that with each unit 
of decrease in the number of patents per million 
inhabitants in Hungary, GDP per capita in the value 
of 0.810 occurred.  

Conclusion 
Empirical research confirms the existence of a 
relationship between the number of patents per 
million inhabitants and the country’s innovation 
index only in the case of Hungary. In the other 
analyzed cases, no connections were found 
between the number of patents per million 
inhabitants on the one hand and the country's 
innovation index and GDP per capita growth on the 
other hand. The lack of influence of the number of 
patents per capita on the country's innovation index 
and BSP growth can be viewed from several 
angles. 

First, an additional explanation of the obtained 
research results can be given by the European 

Innovation Scoreboard according to the efficiency 
of national innovation systems and the results of 
innovation activities. The survey is published 
every year by the European Commission, 
classifying countries into leaders in innovation, 
strong innovators, moderate innovators and modest 
innovators. In this ranking, Hungary is included in 
the group of countries that can be characterized as 
moderate innovators, while Serbia belongs to the 
group of weak innovators. 

Second, it is necessary to verify the existence or 
establish the connections that innovations have 
with Hofstede's dimensions of national culture, 
because culture is considered one of the key factors 
in the innovation management process. The 
negative results obtained through the conducted 
research are partially explained by the high values 
of power distance that characterize the national 
cultures of Serbia and Hungary, as well as the 
negative relationship between this dimension of 
national culture and innovation. 

Third, given the connection between national 
and organizational culture, and the fact that 
national culture provides a framework, i.e. a 
contextual milieu in which innovative activities 
can develop in different organizations, when 
interpreting the results, the organizational cultures 
of individual companies should also be taken into 
account. In terms of innovation activities, 
organizational culture can be defined as one of the 
key systems of the company, which is based on the 
values on which the principles and norms of 
company management rest. Therefore, any 
analysis that deals with innovation at the 
organizational level, i.e. at the company level, 
should take into account how the company plans its 
innovation activities, what kind of innovation 
infrastructure it has, what is the impact of 
innovation activities on the business of the 
company and how the company applies 
innovations. However, such an analysis would 
require the collection of primary data from 
companies from Serbia and Hungary, which may 
be a task in some future research. 

Fourth, the impact of the operations of 
multinational companies and the inflow of foreign 
investments on innovation can be positive both for 
the innovation of the country where these 
companies start their operations, and for its 
economy as a whole. Bearing this in mind, it is 
legitimate to ask the question to what extent 
foreign investments improved the development of 
the innovation systems of Serbia and Hungary, 
enabled the smooth development of patents, and 
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how much this affected innovation and GDP 
growth.  

If the national innovation systems of Serbia and 
Hungary are compared, it can be concluded that 
there are problems in the cooperation between the 
academic community and the business sector, that 
the demand for innovation in their economies is 
small, and the systems themselves are underfunded 
and ineffective. With that in mind, the result 
obtained is not surprising. Even if these countries 
had a higher average number of patents per capita, 
invested far more in the field of research and 
development, and employed a far greater number 
of researchers, it would not give a significant 
result. This happens due to unresolved issues of 
cooperation between science and business, the 
successful application of patents in the business 
sector, both industry and services, and the issue of 
low demand for innovation. 

The information obtained through the 
conducted empirical research primarily carries a 
warning for decision makers regarding the 
efficiency of national innovation systems, 
absorption possibilities and the demand for 
innovations at the level of national economies. In 
this sense, the primary task for decision-makers 
concerns raising awareness of the importance of 
innovations and increasing demand for them at the 
level of the national economy. However, even if 
the studied countries have a much higher number 
of patents per million inhabitants than the current 
figures, this will not affect the increase in 
innovation of the economy and the growth of well-
being if (a) patents do not find a place for their 
application, (b) business entities do not have the 
capacity for their application, and (c) until 
everyone understands that the application of those 
patents enables them to achieve better business 
results. 

The conducted research also has several 
limitations. The first limitation of this research is 
related to the number of countries included in the 
research, considering that the analysis was done 
only for Serbia and Hungary. A recommendation 
for future researches is to include three or more 
countries that belong to one region in the analysis. 
Another limitation of this research was related to 
the number of indicators that were analyzed. In this 
research, the influence of the number of patents on 
the growth of innovation and economic growth was 
tested, while some other indicators (e.g. production 
growth) should be included in some future 
research. The third limitation of this research is the 
time period covered by the analysis, which in this 

case was from 2008 to 2018. The recommendation 
to researchers is to use a longer time series (20 or 
more years) in some subsequent research. 
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