
Scientific Journals 	 Zeszyty Naukowe
of the Maritime University of Szczecin	 Akademii Morskiej w Szczecinie

Zeszyty Naukowe Akademii Morskiej w Szczecinie 59 (131)	 137

2019, 59 (131), 137–145 
ISSN 1733-8670 (Printed)	 Received: 	 23.07.2019 
ISSN 2392-0378 (Online)	 Accepted: 	 16.08.2019 
DOI: 10.17402/361	 Published:	 30.09.2019

Investments in R&D and intellectual property 
products as economic growth factors 
in the European Union from 2009–2018

Krzysztof Dobrowolski, Grzegorz Pawłowski
University of Gdańsk, Faculty of Economics 
119/121 Armii Krajowej St., 81-824 Sopot, Poland 
e-mail: k.dobrowolski@ug.gda.pl; grzegorz.pawlowski@ug.edu.pl 
 corresponding author

Key words: economic growth, investments, research, development, intellectual property products, R&D

Abstract
In the article, an analysis of the impact of outlays for R&D and intellectual property products on the GDP 
dynamics in European Union countries from 2009–2018 was made based on a theoretical foundation. Two 
hypotheses were formulated: (1) The higher the share of outlays for R&D in the GDP, the higher the GDP dy-
namics; (2) The higher the share of investments in intellectual property products in GDP, the higher the GDP 
dynamics. The hypotheses were not confirmed by statistical data analysis.

Introduction

Investments are an essential element of any eco-
nomic growth model, but the use of such investment 
funds is more important. This article focuses on two 
aspects of investing: investments in research and 
development (R&D) and investments in intellec-
tual property products (IPP). The latter category is 
broader since it also contains outlays for R&D and, 
among others, outlays for software and databases.

The chosen research period begins in 2009, i.e. the 
period in which the impact of adverse factors shaped 
by the financial market crisis was felt on GDP growth 
in individual countries. The period ends, depending 
on the availability of data, in 2017 or 2018.

In accordance with the adopted methodology, the 
outlay rate of R&D and the investment rates in IPP 
were analyzed, i.e. the share of these values in the 
GDP of each country of the European Union (EU) 
from 2009–2017 for R&D outlays and from 2009–
2018 for IPP investments. The calculated average 
indicators were compared with the average dynam-
ics of GDP over the analyzed periods.

The authors are aware of the simplification result-
ing from using the average GDP growth rate in indi-
vidual countries in this comparison, but it seemed 
justified at this stage of the study.

Pearson’s correlation coefficients and determina-
tion coefficients for the R&D outlay rate and GDP 
dynamics, as well as the IPP investment rate and 
GDP dynamics for each EU country in the studied 
period were also calculated. For the assumed signifi-
cance levels, it was examined whether there individ-
ual EU countries showed any statistically significant 
relationships between:
•	 the share of R&D outlays in GDP and GDP 

dynamics,
•	 the share of IPP outlays in GDP and GDP 

dynamics.
If any relationships were identified, their strength 

was estimated. Also specified were:
•	 to what extent the outlay rate for R&D explains 

the GDP fluctuation dynamics,
•	 to what extent the outlay rate for IPP explains the 

GDP fluctuation dynamics.
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A basic level of significance of 0.05 was assumed, 
while the results for the level of significance of 0.1 
were treated as auxiliary.

If the Pearson correlation coefficient was in the 
range of 0.2–0.4, the relationship between variables 
was weak, in the range 0.4–0.7 the relationship was 
moderate, and in the range 0.7–0.9, the relationship 
was strong. Taking into account theoretical studies, 
it was accepted that a stable rate of investment in 
R&D and IPP more favorably affected econom-
ic development than the rate exhibiting significant 
annual fluctuations.

Two hypotheses were formulated:
1.	The higher the share of outlays for R&D in GDP, 

the higher the GDP dynamics.
2.	The higher the share of investments in IPP in 

GDP, the higher the GDP dynamics.
It should be emphasized that only two of the 

above-mentioned indicators were examined in this 
article, although economic growth is also deter-
mined by many other complex factors that were not 
taken into account.

Analyzing the impact of outlays for R&D and IPP 
on economic growth does not take into account the 
spending efficiency of these funds. The same funds 
may have been spent on more or less effective proj-
ects in different countries, and also shared between 
the private and public sectors to different extents. 
The formulated hypotheses refer only to specific 
quantitative relationships between the examined 
indicators.

Outlays for development as an element of 
economic growth – elements of the theory

The foundations of the economic growth theory 
can be found in A. Smith’s work, where it was noted 
that the annual work of every nation is a fund that 
provides it with all the necessities for living that the 
nation consumes. These necessities are either a direct 
product of this work or were purchased from other 
nations (Smith, 1776). Thus, the concept of econom-
ic growth can be understood as a long-term process 
where the goods and services in a given country 
quantitatively increase. According to another defini-
tion, economic growth is a process in which a nation 
accumulates wealth over time (Cornwall, 2018). 
The main measure of economic growth is the gross 
domestic product (GDP), which is the end result of 
residents’ production activities (GUS 2019). Many 
factors affect the level of economic growth, and they 
can be divided into direct and indirect factors (Zien-
kowski, 2008):

a)	direct – short-term: capital, work, and indepen-
dent technical and organizational progress;

b)	indirect – medium-term: business conditions and 
economic and social policies;

c)	indirect – long-term: science, knowledge, innova-
tions (capital of scientific knowledge), education 
and the level of knowledge of a society (knowl-
edge capital of a society), civilization, and cultur-
al level, i.e. mentality (social capital).
Many publications have pointed out that, apart 

from work and capital, technical progress is highly 
important for economic growth. Therefore, not only 
is the level of investment important for long-term 
economic growth, but also its nature. The key issue 
in this case is outlays for R&D, and more broadly, 
for IPP.

At the end of the 20th century, many economists 
had already highlighted the role of R&D as a fac-
tor of economic growth. The most important works 
from this period include those of Khan (Khan, 2015) 
Romer (Romer, 1987; 1990), Aghion and Howitt 
(Aghion & Howitt, 1992), Grossman and Helpman 
(Grossman & Helpman, 1991), as well as Barro 
and Sala-i-Martin (Barro & Sala-i-Martin, 2004). 
According to Blackburn, Hung, and Pozzolo (Black-
burn, Hung & Pozzolo, 2000) R&D leads to inven-
tions and innovations which improve production 
quality and modernize existing technologies. Their 
model recommends gathering skills and knowledge 
in the economy to achieve long-term growth.

In recent years, many economists have undertak-
en further detailed research into the role of R&D as 
a growth factor. The importance of this issue was 
recognized by awarding the 2018 Nobel Prize in 
Economics to Romer for his research contribution 
on understanding the impact of long-term technolog-
ical changes on economies (The Committee for the 
Prize..., 2018).

Outlays for R&D as a factor of economic growth

Outlays for R&D are an important factor for 
increasing the effectiveness of total investments. 
Table 1 shows the share of outlays for R&D in the 
GDP from 2009–2017 (data for 2018 are not yet 
available).

The average share of outlays for R&D in the 
GDP in the entire EU was 1.57%, whereas the aver-
age GDP growth dynamics was 1.16%. The highest 
average share of outlays for R&D in GDP in the 
analyzed period was recorded in two Scandinavian 
countries: Sweden (3.28%) and Finland (3.27%). 
Finland, however, achieved a low average rate of 
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economic growth (0.06%), which was considerably 
below the EU average. The correlation between 
the R&D outlays rate and the GDP dynamics was 
statistically insignificant (Table 2), and other fac-
tors more substantially influenced the pace of 
development.

In Sweden, the average R&D outlays rate was 
3.28%, with a growth rate of 1.81%, which was 0.65 
p.p. higher than the EU average. In this country, the 
linear relationship between the share of outlays for 
R&D in GDP and the dynamics of economic growth 
was statistically significant (Pearson’s correlation 
coefficient –0.7%). However, the negative value of 
the coefficient indicates that increasing the share of 
outlays for development in the GDP was accompa-
nied by a decrease in growth dynamics. This rela-
tionship is on a moderate level. The share of outlays 
for R&D explains the 49% volatility in the GDP 

dynamics, which may point to ineffective use of 
these investment funds.

In Sweden, the share of outlays for R&D in 
GDP remained stable throughout the studied period, 
in the range of 3.14%–3.45%. In contrast, in Fin-
land, it remained above 3% (3.17%–3.75%) from 
2009–2014 and decreased in following years to 
2.74%–2.89%.

The same conclusion as in the case of Finland 
regarding the impact of the development of out-
lays on GDP growth can be drawn for a third Scan-
dinavian country – Denmark. In this country,  the 
average R&D outlay rate was 3%, and the average 
growth rate was 0.89%, which was 0.27 p.p. below 
the EU average. The linear correlation between these 
indicators was statistically insignificant. In 2009, 
the share of outlays for R&D in GDP amounted to 
3.06%, while in the following years, it decreased to 

Table 1. The R&D outlays rate in the European Union countries and the average GDP growth in 2009–2017 (%) (calculations 
based on (Eurostat, 2019))

GEO/TIME 2009 2010 2011 2012 2013 2014 2015 2016 2017
Average  
outlays  

on R&D

Average  
GDP  

growth
Belgium 1.99 2.05 2.16 2.27 2.33 2.39 2.46 2.55 2.58 2.31 0.98
Bulgaria 0.49 0.56 0.53 0.60 0.64 0.79 0.96 0.78 0.75 0.68 1.46
Czech Republic 1.29 1.34 1.56 1.78 1.90 1.97 1.93 1.68 1.79 1.69 1.43
Denmark 3.06 2.92 2.94 2.98 2.97 2.91 3.06 3.10 3.05 3.00 0.89
Germany 2.72 2.71 2.80 2.87 2.82 2.87 2.91 2.92 3.02 2.85 1.28
Estonia 1.40 1.58 2.31 2.12 1.72 1.43 1.47 1.25 1.29 1.62 1.62
Ireland 1.61 1.59 1.56 1.56 1.56 1.50 1.19 1.19 1.05 1.42 5.36
Greece 0.63 0.60 0.67 0.70 0.81 0.83 0.96 0.99 1.13 0.81 −3.09
Spain 1.35 1.35 1.33 1.29 1.27 1.24 1.22 1.19 1.20 1.27 0.22
France 2.21 2.18 2.19 2.23 2.24 2.23 2.27 2.25 2.19 2.22 0.84
Croatia 0.84 0.74 0.75 0.75 0.81 0.78 0.84 0.86 0.86 0.80 −0.36
Italy 1.22 1.22 1.21 1.27 1.31 1.34 1.34 1.37 1.35 1.29 −0.43
Cyprus 0.44 0.45 0.46 0.44 0.48 0.51 0.48 0.53 0.56 0.48 0.11
Latvia 0.45 0.61 0.70 0.66 0.61 0.69 0.63 0.44 0.51 0.59 0.68
Lithuania 0.83 0.78 0.90 0.89 0.95 1.03 1.04 0.84 0.89 0.91 1.34
Luxembourg 1.68 1.50 1.46 1.27 1.30 1.26 1.28 1.30 1.26 1.37 2.04
Hungary 1.13 1.14 1.19 1.26 1.39 1.35 1.36 1.20 1.35 1.26 1.16
Malta 0.52 0.61 0.67 0.83 0.77 0.71 0.74 0.57 0.54 0.66 4.57
Netherlands 1.67 1.70 1.88 1.92 1.93 1.98 1.98 2.00 1.99 1.89 0.73
Austria 2.60 2.73 2.67 2.91 2.95 3.08 3.05 3.13 3.16 2.92 0.89
Poland 0.66 0.72 0.75 0.88 0.87 0.94 1.00 0.96 1.03 0.87 3.27
Portugal 1.58 1.53 1.46 1.38 1.33 1.29 1.24 1.28 1.33 1.38 −0.07
Romania 0.44 0.46 0.50 0.48 0.39 0.38 0.49 0.48 0.50 0.46 1.92
Slovenia 1.82 2.06 2.42 2.57 2.58 2.37 2.20 2.01 1.86 2.21 0.39
Slovakia 0.47 0.62 0.66 0.80 0.82 0.88 1.17 0.79 0.88 0.79 2.10
Finland 3.75 3.73 3.64 3.42 3.29 3.17 2.89 2.74 2.76 3.27 0.06
Sweden 3.45 3.21 3.25 3.28 3.30 3.14 3.26 3.27 3.40 3.28 1.81
United Kingdom 1.68 1.66 1.66 1.59 1.64 1.66 1.67 1.68 1.66 1.66 1.26

Average 1.57 1.16
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2.91%–2.98% and from again it again exceeded 3% 
(3.05%–3.10%).

Although Austria spent on average 2.62% of its 
GDP on R&D, it achieved a low rate of econom-
ic growth of 0.89% (0.27 p.p. below the EU aver-
age), with a linear relationship between the share of 
development outlays in the GDP and its dynamics, 
which was not statistically significant. Other factors 
had greater impacts on economic growth dynamics. 
From 2009–2013, the R&D outlay rate remained 
below 3% (2.60%–2.95%), which was exceeded in 
the following year (3.08%), and slightly decreased 
in 2015, reaching 3.13% in 2016 and 3.16% in 2017.

Another country with an above-average share of 
outlays for R&D in its GDP is Germany (2.85%), 
which also achieved a relatively low average growth 
rate (1.28%), although it was 0.12 p.p. higher than 
the EU average. In the case of this country, the lin-
ear relationship between the share of outlays on 
the development of GDP and its growth dynamics 

was statistically insignificant, which indicates that 
other factors had stronger impacts on its economic 
growth. From 2009–2016, the share of outlays for 
R&D in the GDP remained stable at 2.71%–2.72%, 
and in the last year of the examined period, it slightly 
exceeded 3% (by 0.02 p.p.).

In Belgium, the average share of outlays for 
development in the GDP was 2.31%, and the average 
growth rate was 0.98%, which was 0.18 p.p. below 
the EU average. The linear correlation between these 
indicators was statistically insignificant. In 2009, the 
share of outlays for R&D in the GDP amounted to 
1.99%, and then exceeded 2% in subsequent years 
and fluctuated from 2.05%–2.58%.

The last countries with average R&D outlays rates 
above 2% are France and Slovenia, with very similar 
ratios of 2.2% and 2.1%, respectively. In both coun-
tries, the average rate of economic growth was below 
the EU average. In France, it was 0.84%, which was 
0.32 pp. below the EU average, and in Slovenia, it 

Table 2. Pearson’s correlation coefficient (r) and coefficient of determination (R2) for GDP dynamics and the R D outlays rate in 
European Union countries from 2009–2017 ((calculations based on (Eurostat, 2019))

GEO/TIME Average outlays  
on R&D r R2 Level of 

significance 0.05
Level of  

significance 0.1
Belgium 2.31 0.39 15% insignificant insignificant
Bulgaria 0.68 0.72 52% significant significant
Czech Republic 1.69 0.51 26% insignificant significant
Denmark 3.00 –0.15 2% insignificant insignificant
Germany 2.85 0.29 8% insignificant insignificant
Estonia 1.62 0.37 14% insignificant insignificant
Ireland 1.42 –0.61 38% significant significant
Greece 0.81 0.82 68% significant significant
Spain 1.27 –0.80 65% significant significant
France 2.22 –0.19 4% insignificant insignificant
Croatia 0.80 0.32 10% insignificant insignificant
Italy 1.29 0.40 16% insignificant insignificant
Cyprus 0.48 0.60 36% significant significant
Latvia 0.59 0.52 27% insignificant significant
Lithuania 0.91 0.34 11% insignificant insignificant
Luxembourg 1.37 –0.54 29% insignificant significant
Hungary 1.26 0.66 44% significant significant
Malta 0.66 0.30 9% insignificant insignificant
Netherlands 1.89 0.65 42% significant significant
Austria 2.92 0.43 19% insignificant insignificant
Poland 0.87 0.10 1% insignificant insignificant
Portugal 1.38 –0.46 21% insignificant insignificant
Romania 0.46 0.17 3% insignificant insignificant
Slovenia 2.21 –0.03 0% insignificant insignificant
Slovakia 0.79 0.58 34% insignificant significant
Finland 3.27 –0.42 18% insignificant insignificant
Sweden 3.28 –0.70 49% significant significant
United Kingdom 1.66 –0.25 6% insignificant insignificant
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was 0.39%, which was 0.77 pp. below the EU aver-
age. In each country, the linear correlation between 
the share of outlays for development in the GDP and 
its dynamics was statistically insignificant, i.e. oth-
er factors more strongly impacted GDP growth. In 
France, the share of outlays for R&D in the GDP for 
the entire period was below 3% (2.18%–2.27%), and 
in Slovenia, was from 1.82%–2.58%.

Above-average shares of outlays for R&D in 
the EU were also recorded in the Netherlands, the 
Czech Republic, the United Kingdom, and Estonia, 
at 1.89%, 1.69%, 1.66%, and 1.62% respectively. 
In  the Netherlands, the link between the share of 
development outlays in the GDP and the dynamics 
of this indicator was moderate and statistically sig-
nificant (0.65), and the share of outlays for develop-
ment in the GDP explains the 42% volatility in the 
economic growth dynamics. The low average GDP 
growth rate of 0.73% (0.43 points below the EU 
average) demonstrates the ineffective use of funds 
allocated for development compared with other EU 
countries. The share of outlays for R&D in the GDP 
only reached 2% in 2016, while in remaining years 
it was in the range of 1.67%–1.99%.

In the Czech Republic, Great Britain, and Esto-
nia, the share of outlays for development in the GDP 
were not significantly correlated with the growth 
rate, which on average reached 1.43% (0.27 pp 
above the EU average), 1.26% (0.1 pp above the EU 
average), and 1.62% (0.46 pp above the EU aver-
age), respectively.

The countries with the highest average growth 
rate were Ireland, Malta, and Poland, which had 
development outlays in their GDP of 1.42%, 0.66%, 
and 0.87%, respectively. Ireland is a unique situa-
tion, as the high growth rate was fueled by excep-
tional circumstances that occurred in 2015. How-
ever, assuming that the growth rate for this year is 
the average of the previous year and the next year 
(6.9%), the average growth rate for 2009–2017 was 
3.33%, which is still well above the EU average 
(2.24 p.p.).

The correlation between the share of outlays for 
R&D in the GDP and the dynamics of economic 
development was statistically significant (–0.61), but 
increasing this share was accompanied by a decrease 
in the dynamics of development. It is a moderate-
ly strong relationship, which shows inefficient use 
of funds for development. The share of outlays for 
R&D in the GDP explains 38% of the dynamics 
of GDP growth. The share of outlays for develop-
ment in the GDP over the entire study period did not 
exceed 2% and fluctuated from 1.05%–1.61%.

In the two other countries (Malta and Poland), the 
linear relationship between the share of outlays for 
development in the GDP and the dynamics of this 
indicator was statistically insignificant. This sug-
gests that other factors had a greater impact on the 
dynamics of economic development. In Malta, the 
share of outlays for R&D in the GDP fluctuated from 
0.52%–0.77%, and in Poland in a wider scope, from 
0.66%–1.03%.

In other countries, the average share of devel-
opment outlays in the GDP was lower than the EU 
average. Compared with the EU countries, a rela-
tively high (> 1%) share of outlays for development 
in the GDP were observed in Portugal (1.38%), Lux-
embourg (1.37%), Italy (1.29%), Spain (1.27%), and 
Hungary (1.26%). In Luxembourg, the average rate 
of economic growth was higher than the EU average 
(2.04%), in Hungary it was 1.16%, in Spain it was 
significantly lower (0.22%), while Italy and Portugal 
had negative values (–0.43%, –0.07%).

In Spain and Hungary, the R&D outlays rate 
shows a statistically significant linear correlation 
with the GDP growth at –0.80 and 0.66, respective-
ly. This means that in Spain, a higher share of out-
lays for development in the GDP was accompanied 
by a decrease in GDP growth, which suggests the 
inefficient use of these funds. In Hungary, finan-
cial resources were used more effectively than oth-
er countries. The rate of outlays for development 
explains the 65% volatility of GDP dynamics in 
Spain and 44% in Hungary. In Luxembourg, Portu-
gal, and Italy, there was no linear, statistically signif-
icant relationship between the rate of R&D outlays 
and GDP dynamics.

In countries with a share of development out-
lays in the GDP below 1%, a statistically signifi-
cant linear relationship between this indicator and 
GDP dynamics occurred in Bulgaria (0.72), Greece 
(0.82), and Cyprus (0.60). Apart from Cyprus (mod-
erate dependence), these correlations were strong, 
and the rate of development outlays explained the 
changes in GDP dynamics of 36% in Cyprus, 52% 
in Bulgaria, and 68% in Greece. In these countries, 
R&D outlays positively impacted growth, although 
their average dynamics were low in Cyprus (0.11%), 
negative in Greece (–3.09%), and higher by only 
0.3  pp. from the EU average in Bulgaria (1.46%), 
which most probably resulted from too-low shares 
of these outlays in the GDP

At a lower level of significance (0.1), the linear 
relationship between the rate of development out-
lays and GDP dynamics becomes statistically signif-
icant for Czech Republic (0.51%), Latvia (0.52%), 
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Luxembourg (–0.54%), and Slovakia (0.58%). 
In each of these countries, a moderate relationship 
was observed. The share of the outlays rate on devel-
opment in the GDP explains the changes in the 26% 
GDP growth in the Czech Republic, 27% in Latvia, 
29% in Luxembourg, and 34% in Slovakia. Outlays 
for development in these countries were not a sig-
nificant stimulus for GDP growth, and only amount-
ed to 1.43% (above the EU average), 0.68%, 2.04% 
(above the EU average), and 2.10% (above the EU 
average), respectively.

Investments in intellectual property products 
(IPP) as an economic growth factor

Data for investments in IPP from 2009–2018 is 
included in Tables 3 and 4.

The average share of investments in IPP in the 
European Union during the analyzed period was 
3.3%, with an average GDP growth of 1.36%. The 
highest average share of investments in IPP in 
GDP during the examined period occurred in Ire-
land, which had an average growth rate of 5.49%. 
However, one should remember the unusual GDP 
growth dynamics in 2015, which overstated this 
indicator. However, if using the GDP growth rate 
of 6.9% for 2015 (the average for 2014 and 2016), 
then the growth rate for the entire period was 3.67%, 
which is still well above the EU average (2.38 p,p.). 
However, there was no statistically significant lin-
ear correlation between IPP investment rate and 
GDP dynamics (Table 4), which indicates that other 
factors more strongly impacted economic growth. 
From 2016–2017, the share of investments in IPP in 

Table 3. The rate of outlays for IPP in European Union countries and the average GDP growth from 2009–2018 (%) (calcula-
tions based on (Eurostat, 2019))

GEO/TIME 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Average rate  

of outlays  
for IPP

Average 
GDP  

growth
Belgium 3.6 3.6 3.8 3.9 3.9 4.3 4.8 4.3 4.4 4.5 4.1 1.02
Bulgaria 1.4 1.3 1.3 1.2 1.4 1.4 1.5 1.6 2.2 2.2 1.6 1.62
Czech Republic 3.3 3.0 3.3 3.6 3.6 3.6 3.9 4.0 4.0 4.1 3.6 1.58
Denmark 5.1 5.1 4.9 4.9 4.8 5.0 5.0 5.5 5.2 5.4 5.1 0.94
Germany 3.5 3.4 3.5 3.5 3.5 3.6 3.7 3.8 3.8 3.7 3.6 1.29
Estonia 2.0 2.1 2.2 2.5 2.5 2.4 2.3 2.4 2.5 2.7 2.4 1.85
Ireland 5.0 5.2 4.5 6.4 5.4 6.1 12.7 22.2 18.6 8.4 9.5 5.49
Greece 1.7 1.9 1.6 1.5 1.6 1.6 1.8 1.7 1.7 1.7 1.7 –2.59
Spain 2.4 2.6 2.7 2.9 2.9 3.0 3.0 3.0 3.0 2.9 2.8 0.46
France 4.7 4.8 4.8 5.0 5.0 5.1 5.1 5.3 5.5 5.7 5.1 0.91
Croatia : : : : : : : : : : : –0.06
Italy 2.6 2.6 2.5 2.6 2.7 2.7 2.9 2.9 2.9 2.9 2.7 –0.3
Cyprus 1.0 1.0 : : : : : : : : : 0.49
Latvia 1.5 1.6 1.6 1.5 1.8 1.7 1.7 1.6 1.9 1.8 1.7 1.09
Lithuania 1.9 1.9 1.7 1.7 1.5 1.7 1.8 2.1 2.3 2.4 1.9 1.56
Luxembourg 1.3 1.4 1.2 1.3 1.4 1.6 1.7 1.6 1.7 1.6 1.5 2.1
Hungary 2.8 2.5 2.5 2.6 3.1 2.8 3.2 2.6 2.6 2.9 2.8 1.53
Malta 2.5 2.9 2.6 2.9 2.8 3.3 3.0 3.0 3.0 2.9 2.9 4.77
Netherlands 4.0 4.1 4.2 4.2 4.9 4.3 7.6 4.6 4.6 4.5 4.7 0.93
Austria 4.0 4.0 4.3 4.4 4.8 4.7 4.8 4.9 5.0 5.1 4.6 1.07
Poland 1.4 1.3 1.2 1.3 1.3 1.4 1.4 1.4 1.5 1.5 1.4 3.45
Portugal 2.7 2.6 2.7 2.7 2.6 2.6 2.5 2.5 2.6 2.6 2.6 0.15
Romania 1.8 2.0 2.1 1.4 1.7 2.0 1.8 1.6 1.3 : 1.7 2.14
Slovenia 2.9 3.2 3.1 3.1 3.1 3.0 3.0 2.9 3.0 3.1 3.0 0.8
Slovakia 1.7 2.9 1.8 1.7 2.1 1.6 1.8 1.5 1.4 1.5 1.8 2.3
Finland 5.3 5.3 4.9 4.7 4.6 4.6 4.3 4.2 4.1 4.1 4.6 0.28
Sweden 6.4 6.2 6.4 6.1 6.3 6.6 6.6 6.2 6.2 6.7 6.4 1.86
United Kingdom 3.3 3.4 3.3 3.3 3.4 3.3 3.1 3.1 3.1 3.1 3.2 1.27

Average 3.3 1.36
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Ireland had high values of 22.2% and 18.6%, while 
in the remaining years it significantly fluctuated 
from 5.0%–12.7%.

Other countries with a high average share of 
investments in IPP in their GDP are Sweden (6.4%), 
Denmark (5.1%), and France (5.1). The average GDP 
growth rate in these countries were 1.86%, 0.94%, 
and 0.91%, respectively, which are all below the EU 
average, except for Sweden. The correlation between 
the rate of outlays for IPP and the GDP dynamics 
is, however, statistically insignificant, which means 
that other factors have a stronger impact on econom-
ic growth. In Sweden, the share of investment in 
IPP in the GDP was nearly constant at 6.1%–6.7%, 
while in Denmark, it ranged from 4.8%–5.5% and in 
France from 4.7%–5.7%.

The average share of investments in IPP in the 
GDP above 4% occurred in the Netherlands (4.7%), 

Austria (4.6%), Finland (4.6%), and Belgium 
(4.1%). In all these countries, the average GDP 
growth rate was below the EU average: in the Neth-
erlands 0.93%, Austria 1.07%, Finland 0.28%, and 
Belgium 1.02%. The Pearson’s coefficient indicates 
that in these countries, the linear correlation between 
the studied values was statistically insignificant, so 
there was no direct relationship between the share 
of outlays for IPP in the GDP and economic growth 
dynamics. Only in Austria and Finland, did the Pear-
son coefficient indicate a linear relationship between 
the variables tested. At a level of significance of 0.1, 
the dependence was moderate

In Belgium, the IPP investment rate fluctuated 
during 2009–2013 from 3.6%–3.9%, while from 
2014–2018 it fluctuated from 4.3%–4.8% and was 
therefore relatively stable. In Austria, the IPP invest-
ment rate fluctuated from 4.0%–5.1%, in Finland 

Table 4. Pearson’s correlation coefficient (r) and coefficient of determination (R2) for GDP dynamics and the outlays rate for IPP 
in European Union countries in 2009–2018 (calculations based on (Eurostat, 2019))

GEO/TIME Average rate of  
outlays for IPP r R2 Level of  

significance 0.05
Level of  

significance 0.1
Belgium 4.1 0.38 14% insignificant insignificant
Bulgaria 1.6 0.53 28% insignificant significant
Czech Republic 3.6 0.49 24% insignificant significant
Denmark 5.1 0.17 3% insignificant insignificant
Germany 3.6 0.13 2% insignificant insignificant
Estonia 2.4 0.56 32% significant significant
Ireland 9.5 0.36 13% insignificant insignificant
Greece 1.7 0.24 6% insignificant insignificant
Spain 2.8 0.68 47% significant significant
France 5.1 0.44 19% insignificant insignificant
Croatia : : : : :
Italy 2.7 0.47 22% insignificant significant
Cyprus : : : : :
Latvia 1.7 0.49 24% insignificant significant
Lithuania 1.9 -0.03 0% insignificant insignificant
Luxembourg 1.5 0.40 16% insignificant insignificant
Hungary 2.8 0.19 4% insignificant insignificant
Malta 2.9 0.84 70% significant significant
Netherlands 4.7 0.30 9% insignificant insignificant
Austria 4.6 0.49 24% insignificant significant
Poland 1.4 0.33 11% insignificant insignificant
Portugal 2.6 –0.79 62% significant significant
Romania* 1.7 –0.47 22% insignificant insignificant
Slovenia 3.0 0.16 2% insignificant insignificant
Slovakia 1.8 0.20 4% insignificant insignificant
Finland 4.6 –0.49 24% insignificant significant
Sweden 6.4 0.09 1% insignificant insignificant
United Kingdom 3.2 –0.15 2% insignificant insignificant

* Calculations for 2009–2017.
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from 4.1%–5.3%, and in the Netherlands from 4.0%–
4.9%, except for a one-off increase to 7.6% in 2015.

An average IPP investment rate above 3.3% 
(EU average), was recorded in the Czech Republic 
(3.6%) and Germany (3.6%). In the United King-
dom and Slovenia, the average rates were slightly 
below the EU average, at 3.2% and 3.0%, respec-
tively. The Pearson’s coefficient indicated that in 
these countries, the linear correlation between the 
studied values was statistically insignificant, which 
means that other factors had stronger impacts on the 
growth. Only in the Czech Republic and Austria did 
the Pearson coefficient indicate a moderate relation-
ship between the variables tested, but at a signifi-
cance level of 0.1.

In countries with the highest average GDP growth 
rate, Malta (4.77%) and Poland (3.45%), the average 
IPP investment rates were 2.9% and 1.4%, respec-
tively, which were below the EU average. In Poland, 
the correlation between the IPP investment rate and 
GDP dynamics turned out to be statistically insignifi-
cant, which suggests that other factors more strongly 
influenced the dynamics of economic development. 
In the case of Malta, the correlation was strong-
ly statistically significant (0.84), which means that 
increasing outlays for IPP was accompanied by an 
increase in the GDP growth. The outlays rate for IPP 
explains the 70% volatility of the GDP dynamics. 
The examined outlays were an important growth 
factor and were used more effectively compared 
with other European countries.

In other countries, the average IPP investment 
rate was below the EU average, and levels above 
2% were achieved in Spain (2.8%), Hungary (2.8%), 
Italy (2.7%), Portugal (2.6%), and Estonia (2.4%). 
In  Spain, Estonia, and Portugal, the linear rela-
tionship between the IPP investment rate and GDP 
dynamics was statistically significant. In Spain and 
Estonia, this was a moderate level, respectively at 
0.68 and 0.56, and the investment rate under investi-
gation explains the 47% volatility of GDP growth in 
Spain and 32% for Estonia. In these countries, out-
lays for IPP positively impacted growth, although 
its average rate was low. In Estonia, it was 1.85% 
(0.49 p.p. above the EU average), 0.46% in Spain, 
and 0.15% in Portugal, which most probably result-
ed from too few outlays in the GDP.

In Portugal, there was a strong negative relation-
ship (–0.79), which means that increasing the share 
of outlays for IPP in the GDP was accompanied by 
a decrease in its dynamics. We can draw conclu-
sions about the inefficient use of outlays. The rate of 
these outlays explains the 62% volatility in the GDP 

dynamics. In Italy, the Pearson’s coefficient showed 
a statistically significant linear relationship between 
the analyzed variables at a significance level of 0.1. 
For Croatia and Cyprus, there is a lack of complete 
data on the outlays rate for IPP during the studied 
period.

In Bulgaria and Latvia, the Pearson’s coefficient 
showed a linear, statistically significant relationship 
between the share of investments in IPP in GDP and 
the dynamics of GDP, but at a significance level of 
0.1. In both countries, the correlation was moderate.

Conclusions

A higher than average share of outlays for R&D 
in European Union countries did not significantly 
accelerate the pace of economic growth in any coun-
try. Countries with a significant share of R&D out-
lays in their GDP mostly showed a low or slightly 
above EU average economic growth rates. Countries 
with an average growth rate showed a low share of 
outlays for R&D in their GDP. In most countries, 
there was no statistically significant linear relation-
ship between the studied factors. Thus, hypothesis 1 
was rejected.

The same trends were observed for outlays for 
IPP. Higher than average shares of these outlays in 
the GDP did not significantly accelerate the pace 
of economic growth in any country. Countries with 
a significant share of outlays for IPP in their GDP 
mostly showed a low or slightly above-average rate 
of economic growth. Countries with high average 
economic growth dynamics showed a low share of 
these outlays in their GDP. In most countries, there 
was no statistically significant linear relationship 
between the studied factors. Thus, hypothesis 2 was 
also rejected.

This analysis considered only quantitative rela-
tionships between the examined indicators. In-depth 
research into the impact of outlays for R&D and IPP 
on economic growth must include a number of oth-
er factors, including: spending efficiency of these 
funds, compliance of their expenditure with market 
needs, potential of the R&D sector, level of coop-
eration between this sector and industry, and state 
policy conductive to innovative research. Factors 
directly affecting GDP growth should also be taken 
into account.
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