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Abstract: Mobility of capital and the effi ciency of corporate taxation are important terms for 
investors who are deciding on the allocation of investment. At present, capital mobility is a modern 
phenomenon that cuts budgets for tax revenues and affects overall employment and economic 
growth. The corporate taxation principle means the profi t is immediately taxed at the shareholders’ 
level and the tax rate of the shareholders is used as a tax rate for investment profi ts. The aim of 
the article is quantifying the degree of dependence between the effective rate and the selected 
microeconomic determinants, which infl uence the investment decisions of foreign investors. To 
achieve the aim, we have selected and analyzed the microeconomic determinants that monitored 
the economic indicators in the companies. In the article, we focused on the leverage effect, the 
capital intensity, the company’s profi tability, the share of development and research spending that 
companies are willing to provide, and the nominal tax rate, which is the most generalized and 
primary information for investors. Data for the empirical research are from the fi nancial statements 
of companies listed on stock exchanges, which lead the business activities in the Member States 
of the European Union. The data comes from the Amadeus database (2018). Through linear 
regression analysis, we research the impact of microeconomic determinants and effective tax rates 
over the period 2008 to 2016. The analysis has confi rmed the established hypothesis. The results 
of the analysis pointed to the profi tability of the company as the indicator that most infl uence the 
effective tax rate. Increasing it by 1% will bring down the effective tax rate by 2.451%. The results 
were confronted with the theoretical theories of many authors who evaluated this relationship.
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Introduction
In the search for an analytical framework 
for fi nancing and investment location, that 
is important to follow the tax tracts, which 
signifi cantly contribute to the important decision 
of foreign investors. Corporate taxation is 
an important element of the tax system of 
European countries and the one of key factors 
that infl uence investors of companies in 

managing and deciding on the location of their 
investments and business activities. In terms of 
economic effi ciency, tax systems should ideally 
be “neutral”, particularly as regards economic 
decisions. From this perspective, the location 
of investments in different countries in the 
international context should not face markedly 
different effect levels of taxation. The fi rst and 
important dimension is a statutory tax rate, 
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which is determined by the tax laws. It is the 
simplest and most affordable way to obtain tax 
information in country, but it is defi nitely not 
decisive. According to Bayer (2011), Gupta, 
(2007) Clausing (2007) and Mura (2019) it is 
important to monitor the overall tax burden 
that represents the size of the enterprise’s tax. 
In other words, it is important to monitor the 
proportion of taxes paid on the total income 
or profi t of an enterprise in that country. 
Fundamental changes in the tax systems of 
the EU have the effect of globalization and 
digitization of the economy, which signifi cantly 
increased geographical mobility tax. This has 
created a competitive environment between 
tax systems that raises concerns about the 
level and fairness of tax policies in a global 
perspective. Despite the more globalized 
economic environment, corporate taxation is 
still in the hands of individual European Union 
countries.

Comparison of tax systems based on 
statutory rates is insuffi cient and less effi cient. 
For this reason, an effective tax rate (ETR) is 
being investigated. ETRs track the construction 
of the tax base and also play an important 
role in tax harmonization. Effective tax rates in 
decision making are not only for investors, but 
also for politicians, economists and other entities 
who are trying to create favorable conditions 
for the infl ow of debt into the economy. If the 
high effective tax rate discourages investors 
from the decision to choose the country as 
the target destination, the politicians have to 
use the effective measures to increase the 
attractiveness of their country. The results of 
the research of Clausing (2007), Devereux et 
al. (2008), Devereux and Griffi th (1998, 2003) 
have shown that a higher tax rate increases 
tax revenue. It is possible to fi nd a negative 
bilateral relationship between the tax rate and 
the tax revenue. In relation to investments, 
there is a negative dependency. The corporate 
tax rate is higher, the more negative impact on 
investment is a further increase. Conversely, 
a reduction in corporate taxes (especially the 
removal of selective allowances and reliefs) 
may cause deformation of the business and 
economic environment. This is confi rmed by 
Johansson et al. (2008), which points out the 
selective tax support for small businesses is not 
very effective at global level and in no way leads 
to an increase in total investment. According to 
Rosen (1992) these investments are related 

to negative depending on corporate taxation, 
through the cost of capital. The effect of the 
negative dependence between corporation tax 
and corporate investment is also confi rmed by 
Schwellnus et al. (2008), Arnold et al. (2011) and 
Vartia (2008), who demonstrated the presence 
of a negative dependence on the level of the 
industry but at a minimum. The main factors 
determining the effective tax rates are company 
size, debt, asset structure and profi tability. 
Empirical studies show the sensitivity of 
factors affecting the ETR to a certain level of 
tax rate. For companies with lower ETR, the 
most important factors are the company size, 
intensity of inventory and profi tability, while in 
the case of a higher fi scal pressure, the most 
important factor is debt (Delgado et al., 2014).

Legal persons use various deductions, tax 
relief and exemptions from taxes, for example: 
Austria – interest on loans or debts to third 
parties; Belgium – investments made to protect 
the environment; Bulgaria – transactions in 
shares in public companies; Cyprus – bad 
debts; Ireland – lotteries and some state-
controlled authorities; Italy – income from 
buildings used for worship; France – minimum 
annual corporate tax; Germany – capital gains; 
Greece – profi ts from the operation of ships by 
Greek companies; Latvia – family businesses; 
Lithuania – received insurance payment; 
Portugal – received dividends; Luxembourg – 
holding companies; Slovenia – donation etc. 
(Taxes in Europe, 2018).

1. Literature Review
1.1 Effective Tax Rate
Dyreng et al. (2008) claims that if there is a gap 
between the effective and nominal rate, the 
tax system is not effective. Some companies 
achieve a high nominal rate and a low effective 
rate, leading to undesirable consequences of an 
uneven tax system. The capital structure of the 
company is a good indicator for investigating 
dependency on effective tax rates. The way 
companies manage their fi nancial resources 
is important in terms of funding. Companies 
have two options to fi nance their activities, 
namely debt fi nancing and equity fi nancing. 
Debt fi nancing is a cheaper alternative (Ribeiro, 
2015). Companies tend to favor debt fi nancing 
due to the deductibility of interest expense. If 
the leverage is higher, managers are subject 
to higher corporate discipline imposed by 
creditors by adopting restrictive clauses. These 
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are restrictions that reduce the scope for taking 
decisions which do not help maximize the 
value of the company, but rather seek private 
benefi ts. We can expect the companies with 
a higher leverage to show lower effective tax 
rates (Kraft, 2014).

1.2 Determinants of the Effective Tax 
Rate

Effective tax rates may also be affected by 
investment decisions. Study by Hanlon et al. 
(2010) indicates the investment decisions 
investors could be to some extent affected 
by taxes on corporate income. The reason is 
the uncertainty of the number of tax payments 
and deductions that must be included in 
the calculation of the present value of the 
investment. Richardson and Lanis (2007), 
Kraft (2014) argue that the tax benefi ts related 
to capital intensity, which lead to differences 
between accounting and tax depreciation will 
be captured in the deferred component of 
the effective tax rate. Therefore, the capital 
intensity will not affect the effective tax rate. 
The important indicator, with the possibility 
of infl uencing an effective tax rate, is the 
profi tability of companies. Gupta and Newberry 
(1997), Richardson and Lanis (2007), Minnick 
and Noga (2010) and Armstrong et al. (2012) 
refer to this indicator as the most signifi cant, 
because in their studies they found a positive 
relation between corporate profi tability and the 
effective tax rate. If profi tability is determined 
on the basis of pre-tax income, it is possible 
to expect higher profi ts to be taxed with higher 
taxes. On the other hand (Manzon & Plesko, 
2001; Kraft, 2014), it is believed that profi table 
fi rms can more effectively benefi t from tax 
exemptions, as well as tax deductions and 
concessions, and as a result they show greater 
tax differences. Companies that are more 
profi table have lower costs associated with tax 
administration. Therefore, these companies 
have more resources to invest in tax planning, 
which contributes to reducing effective tax 
rates. An important point of view is research and 
development spending that concerns investment 
decisions of companies and contributes to 
reducing corporate tax rates. There are many 
fi scal incentives in several jurisdictions that 
invest in research and development and that 
supports enable companies to benefi t from 
several tax advantages. That means the R&D 
programs are subject to tax rates and credit 

incentives. According to Ribeiro (2015) both 
development and research expenditures have, 
as well as capital intensity, a negative impact on 
the effective tax rate.

Other indicators that affect the effective 
corporate tax rate are also important, for example 
the corporate governance mechanisms. Minnick 
and Noga (2010) emphasize that the distributed 
structure is associated with a higher effective 
rate. Florackis (2008) suggests a positive 
relationship between managerial ownership 
and corporate governance. Shareholders with 
higher participation will benefi t more from 
higher profi ts. Therefore, they support activities 
contributing to the reduction of the effective 
rate of corporation tax (Desai & Dharmapala, 
2006). Graham and Tucker (2006) conclude the 
companies performing tax management show 
better credit ratings. Companies conducting tax 
management are more profi table, with more 
foreign operations, subsidiaries in tax havens, 
more investing in R&D and less debt (Graham 
& Tucker, 2006; Lennox et al., 2013).

2. Data and Methodology
The aim of the article is to quantify the 
interdependence between the effective tax rate 
and selected microeconomic determinants. The 
effective tax rate refl ects the true rate of taxation, 
affecting the decision-making of investors when 
it comes to the allocation of investments in 
EU countries. The selection of indicators was 
conditional on the theoretical origins of Desai 
and Dharmapala (2006), Richardson and Lanis 
(2007), Minnick and Noga (2010), Armstrong 
et al. (2012) and Gupta (2007), who monitored 
a large number of determinants infl uencing the 
effective tax rate. The level of infl uence of these 
factors changes depending on the intensity 
of the relation between the variables. We use 
a linear regression. Linear regression was also 
used by Hsiao et al. (2006) and Boubtane et al. 
(2013), where:

 explained (dependent) variable:
ETRi,t = the effective tax rate i in year t;

 explanatory (independent) microeconomic 
variables:
NTR i,t = the nominal tax rate i in year t;
LEVi,t = the leverage of the company i in 

year t;
CAPi,t = the capital intensity of the 

company i in year t;
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ROAi,t = the profi tability of the company 
i in year t;

RDi,t = the expenditure on research 
and development of the companies i in 
year t.

Using these variables, the following model 
was constructed:

ETRi,t = β0 + β1NTRi,t + β2LEVi,t +
+ β3CAPi,t + β4ROAi,t + β5RDi,t + εi (1)

The ceteris paribus condition applies in the 
model.

We focused on the ROA indicator, which 
monitors the return on total assets. It points 
to the effi ciency of using the total capital used 
in the company as a source of fi nancing. 
Effi ciency leads to the formation of additional 
capital. The leverage is proportional to equity 
and debt. Both equity and debt are associated 
with costs. These costs are included in the 
ETR calculation. Therefore, it is important for 
us what the value of the leverage is. That is 
related to the capital intensity indicator. The last 
indicator is R&D spending and its impact on 
ETR. In many countries, the companies’ have 
tax breaks for R&D spending or spending are 
completely exempts from corporate taxation.

These indicators are calculated using input 
data from the fi nancial statements of companies 

that realize business activities in the Member 
States of the European Union. The data comes 
from the Amadeus database (2018). The data 
was obtained from the company’s fi nancial 
statements listed on a stock exchange. The 
selection criterion was geographic location (EU 
Member States) and the period from 2008 till 
2016, when the companies achieve a profi t. 
Another criterion was the main business. The 
company’s main business is projected into the 
NACE Rev. 2 classifi cation performed by the 
economic entity. On the basis of the criteria, 
several hundred companies were generated 
by the software for the reporting period. We 
eliminated companies that did not provide all 
the indicators. After the correction, there was 
252 companies. Observations are consistent 
with the number of companies.

The hypothesis – H1: From a microeconomic 
perspective, the effective corporate tax 
rate depends mainly on the profi tability of 
companies.

The answer to our hypothesis is partially 
provided by Gupta and Newberry (1997), 
Richardson and Lanis (2007), Minnick and 
Noga (2010) and Armstrong et al. (2012), who 
concluded that there is a positive relationship 
between the profi tability of companies and the 
effective corporate tax rate. On the contrary, 
authors such as Manzon and Plesko (2001) and 
Kraft (2014) talk about negative relationship, as 

Fig. 1: Average values of leverage (2008–2016)

Source: own processing by Amadeus database (2018)
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a result of using tax deductions, concessions, 
tax exemptions, and so on.

3. Results
The fi rst determinant is the leverage. The value 
of this determinant was calculated from data on 
debt and equity. The average values in the EU 
Member States indicate the best ratio between 
debt and equity is in Austrian companies, which 
is up to 71.22% (Fig. 1). Austrian companies 
are more indebted than companies in other 
countries, perhaps because interest on loans 
or debts to third parties is a deductible item for 
them.

The second country is the Netherlands at 
40.40%, indicates a higher volume of debt than its 
equity. Similarly, Latvia has a leverage of 35.86%. 
On the other hand, the lowest fi gures are reported 
by Luxembourg, where this determinant averages 
only 1.65%. That means a predominance in using 
debt to fi nance in Luxembourg companies. 
Similar results are reported by Cyprus on average 
by 2% and Malta by 2.60%. These countries have 
low corporate tax rates. Money that companies 
do not pay on corporate tax can be used as equity 
and does not need to be indebted to third parties. 
The European average of all member countries 
is 42.02%.

Capital intensity (Fig. 2) indicates the size 
of the volume of capital that is required to 
generate the volume of turnover. The average 
of the indicator is 23.93% in the EU countries. 
The highest value is achieved in Austria 
(64.65%). The second is the Netherlands 
(42.63%) and the third is Ireland (39.69%), 
which was 2 percentage points ahead of 
Latvia. Monitored countries spend a lot more 
resources per unit of turnover. On the other 
hand, Malta has a minimum capital intensity 
of 0.68%. Companies in the United Kingdom 
(3.87%), Spain (4.41%) and Slovenia (5.22%) 
also evince a low value.

The company’s profi tability, expressed by 
ROA, is the ratio of net profi t to total assets. 
Average value (Fig. 3) is at 2.53%. The 
highest values are again in Austria, where 

the company’s profi tability on average up to 
58.12%. Other countries were observed at 
signifi cantly lower levels. Luxembourg reached 
the second highest value at only 8.63%. 
Several countries had negative values due to 
negative business results of the companies. 
Greece (-13.53%), Portugal (-1.16%), Slovenia 
(-0.41%) and Bulgaria (-0.35%) achieved the 
most striking negative results. The average of 
the profi tability indicator is 4.03% within the 
European Union.

Descriptive Statistics: The dependent 
variable, the effective corporate tax rate, had 
the lowest value in the data at 8% in Belgium 
and its maximum at 34% in Greece. Nominal tax 
rate values are higher, which was also expected 
due to the theoretical assumptions that mark the 
effective rate as more favorable. The minimum 

Fig. 2: Average capital intensity (2008–2016)

Source: own processing by Amadeus database (2018)
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nominal rate is 10% and a maximum of 35%. The 
lowest value of companies’ leverage is 0.09%. 
This value was reached in Malta in 2013. On 
the contrary, the highest value was achieved by 
Austria – 71.22%. The mean is 16.3%. In the 
case of capital intensity, the lowest fi gure is 
-2.18%, which belongs to companies in Cyprus 
in 2016. The maximum value is 65.2% and was 
measured in 2012 in Austria. The profi tability 
of companies is the lowest in Greece in 2016, 
up to -35.6%. On the other hand, the highest 
profi tability is achieved by companies in 
Austria. The highest fi gure is 65.2% in 2010. 
The average research and development 
expenditure of the enterprises was low in the 
monitored period. Despite the tax benefi ts 
that many countries offer, companies use their 
funds for a purpose different from research and 

development. In the period, companies spent 
money on R&D in only nine countries, namely 
Austria, Belgium, Denmark, Germany, Ireland, 
Luxembourg, France and Sweden, and the UK. 
In terms of sharing GDP of countries, expenses 
are negligible. Companies from countries not 
mentioned have NA values in the fi nancial 
statements.

Linear regression analysis tested 
dependence between selected determinants 
and effective tax rate (Tab. 1). The result of 
this analysis are three statistically signifi cant 
indicators and two statistically insignifi cant.

The fi rst determinant is the nominal tax 
rate, which is statistically insignifi cant. The 
β1 coeffi cient belonging to this determinant 
represents a positive effect on the effective tax 
rate.

Fig. 3: Average company profi tability in% (2008–2016)

Source: own processing by Amadeus database (2018)

Variable Estimate T-value
(Intercept) 1.835e-01 11.402***
NTR 7.038e-03 2.120.
LEV -6.849e-05 -0.008
CAP -1.055e-02 -3.162**
ROA -2.451e-02 -3.301**
RD 1.788e-05 2.229*

Source: processed in the R-commander

Note: p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001.

Tab. 1: Results of regression analysis
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The leverage of the companies proved to 
be statistically insignifi cant. Capital intensity 
and its impact can be identifi ed as statistically 
signifi cant on the basis of the results of the 
analysis and its impact is negative. Increasing 
corporate capital intensity by 1% will bring down 
the effective tax rate by 1.055%. Company 
profi tability (ROA) is statistically signifi cant 
as capital intensity, which also confi rms the 
p-value of 0.00111. The impact of profi tability is 
negative. Increasing the company’s profi tability 
by 1% will bring down its effective tax rate 
by 2.451%. Companies’ spending on R&D 
proved to be statistically signifi cant at a level 
of 0.05. The impact of this indicator is positive. 
Increasing R&D spending by 1% will cause an 
increase of effective tax rate to 0.001788%. 
It is a very slight increase. The results of the 
regression analysis have been confi rmed by 
the hypothesis H1. Profi tability is the most 
signifi cant among selected microeconomic 
determinants. The coeffi cient of determination 
reached 0.8078, which means the selected 
function regression explains 80.78% effective 
tax rate variability. There was no problem with 
multicollinearity in the model, that means the 
model and its variables were correctly specifi ed 
and the data size is suffi cient.

4. Discussion
The fi rst determinant included in the model is 
the nominal tax rate. This indicator is statistically 
signifi cant and positively affects the effective 
tax rate. A similar opinion is shared by Dias 
and Reis (2018), who investigated the relation 
between the effective tax rate and the nominal 
tax rate and found a positive dependence. The 
result of their analysis was the effective rate 
on average increases of lower value than the 
nominal rate, which is also confi rmed by the 
analysis we carried out. This is confi rmed by 
other authors (Graham et al., 2016; Rego & 
Wilson, 2012; Rego et al., 2009), who argue the 
companies have the ability to reduce the overall 
tax to be paid by means of tax management. The 
leverage and its impact on the effective tax rate 
has not been confi rmed in our analysis, even 
though the literature describes the negative 
impact. This relation between the leverage 
and the effective tax rate was reached by Kraft 
(2014). Negative impact was also achieved 
by the capital intensity, which proved to be 
statistically signifi cant (similarly to Hanlon et al., 
2010). However, the increase in capital intensity 

will reduce the effective tax rate in the company. 
Reducing the effective rate will be even greater 
than increasing the capital intensity. The 
negative relation between effective rate and 
capital intensity was also found by Richardson 
and Lanis (2007), who evaluated companies 
and its capital intensity in the context of profi ting 
from depreciation. They found that the more 
capital-intensive company can more easily 
manage taxes, e.g. by postponing depreciation 
costs. As in the previous case, the impact of 
companies’ profi tability on the effective rate was 
also confi rmed. The impact of this indicator is 
most striking in professional studies. Gupta and 
Newberry (1997), Richardson and Lanis (2007), 
Minnick and Noga (2010), and Armstrong et 
al. (2012) claim that the dependence between 
profi tability and effective rate is positive. 
However, the result of our regression analysis 
is the negative impact of profi tability on the 
effective rate, which also appears in the Manzon 
and Plesko (2001) study. These authors claim 
the companies which are more profi table have 
lower costs associated with tax administration. 
So, they have more funding to invest in the tax 
planning, which leads to a reduction of effective 
tax rates. The last observed determinant was 
spending on research and development, 
which also proved to be signifi cant. Ribeiro 
(2015) reported the impact of this indicator 
on the effective tax rate should be positive, 
but the literature is not uniform. Our analysis 
demonstrated positive dependence between 
spending on R&D and the ETR. It could be 
due to the fact that not all countries offer tax 
exemptions for companies that spend the 
funding in research and development.

Alvarez et al. (2005), Gries et al. (2012) 
and Devereux et al. (2004) state the different 
determinants can generate very different 
impressions of the severity of the tax regime. 
The studies confi rmed the differences in tax 
rates have a clear impact on the location of 
investments. Both the effective tax rate and 
the tax base will be the key factors for future 
investors will decision-making about the amount 
and location of the investment. In other words, 
investors do not control tax revenues that differ 
endogenously from output fl uctuations and 
tax base changes due to other determinants. 
According to the specifi c tax policy of each 
country, the correct determination of the tax base 
is decisive (Egger et al., 2015). In general, it is 
assumed the increase in corporate tax leads to 
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an increase in negative consequences through 
lower investment and thus to a reduction in 
returns from the other factors of production, 
such as capital. Feldstein (1974) and current 
empirical evidence provided by Dwenger et al. 
(2011), Arulampalam et al. (2012) and Arachi et 
al. (2005) state that while small countries with 
a small share of domestic markets set their 
effective tax rates to almost zero values, large 
countries maintain much higher effective tax 
rates. According to Blechová (2015), the impact 
of the tax on the return on planned investments 
is, the higher indicator of effective marginal 
taxation is, the less attractive country is for 
potential investors.

Conclusion
When managers decide on the allocation of 
their foreign investments and monitor effective 
tax rates, they consider the characteristics of 
companies as very important. These are mainly 
capital intensity, profi tability and spending on 
research and development, which in many 
countries are exempt from tax. The result of 
the analysis proved the increase in capital 
intensity by 1% will reduce the effective tax 
rate of 1.055% and profi tability increased by 
1% will reduce the effective tax rate of 2.451%. 
On the other hand, the positive rate of change 
was marked by a nominal tax rate, where 
an increase of 1% resulted in an increase 
in effective tax rates of 0.703%. Monitoring 
nominal tax rates in EU countries is also 
crucial for managers as monitoring effective 
tax rates. The article examined the infl uence 
of the selected determinants on the effective 
tax rate, which is a key in the decision making 
of managers as it expresses the true rate of 
corporate taxation. The effective tax rate and 
associated corporate taxation are infl uenced 
by a number of factors that need to be further 
investigated. Some of these factors have 
already been theoretically outlined, such as 
the size of companies or number of managers 
and the shareholder structure of corporations. 
It is necessary to use other factors in further 
analyzes which will enrich and bring previously 
undetected conclusions.
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Abstract: Innovation and R&D are becoming a prominent part of policies of countries and transnational 
unions such as the European Union. This is shown in strategy “Europe 2020” established by EU 
which prompts member states to invest 3 % of their GDP in R&D. R&D expenditure is an important 
indicator of innovation performance of a country. However, it is not only important to look at R&D 
expenditure as one aggregate indicator, but to also consider the contributions of various innovation 
actors to R&D funding. Since fi rms are known to be the main innovation actor that creates the 
biggest amount of innovation in national innovation system, the paper is focused on fi nancing of 
business R&D. The aim of the paper is to examine business R&D funding from resources of main 
innovation actors and to analyze the impact of public support of R&D on private R&D investment 
in EU member states. The research is based on descriptive statistics as well as panel regression 
and correlation analysis and cluster analysis of 28 EU member states. Our results suggest that the 
main source used to fund business R&D comes from business sector, followed by public support 
and resources from abroad. The cluster analysis resulted in four clusters based on the structure of 
business R&D fi nancing in the EU countries. The analysis of substitution effect of public support of 
R&D suggests that public support has a positive effect on private investment in business R&D, with 
the raise of public support for business R&D of 0.1011 % GDP resulting in 1 % increase in business 
funded R&D expenditure.
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Introduction
Many authors consider innovation to be 
the key element of economic growth and 
competitiveness of fi rms (Distanont & 
Khongmalai, 2018; Kuncoro & Suriani, 
2018) and countries (Akis, 2015; Ciocanel & 
Pavalesce, 2015; Akcali & Sismanoglu, 2015; 
Krstić, Stanišić, & Radivojević, 2016; Şener & 
Saridoğan, 2011). Even though research and 

development (furthermore just “R&D”) and 
innovation are not the same thing, R&D is 
a crucial part of innovation (Edquist, 2006). The 
importance of R&D is shown in the fact that one 
of the main priorities of the EU strategy “Europe 
2020” is the increase of R&D expenditure in the 
EU member states (European Commission, 
2010). However, we maintain that it is not 
only important to monitor R&D expenditure as 
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