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In the modern world of rapidly changing technologies, fiscal policy engagement is also needed to promote and adapt to
these changes. In order to achieve economic growth, every country needs to ensure an adequate institutional environment
and financial incentives for technological development. These investment incentives operate through tax system directly or
indirectly. The aim of the paper is to assess the impact of Slovenia's endogenous economic growth factors on exports in the
2009–2016 period. A panel data analysis was applied to obtain empirical results. The analysis showed that a 1 % real
increase in government subsidies to the economy over three subsequent years increases real investment in research and
development by 0.45 %, and after a two-year period yields a 0.27 % increase in employment of persons with higher
education. The latter has a 0.14 % positive impact on the growth of exports after another three-year term. In addition to
endogenous factors of economic growth in the Slovenian case, exports are also affected by the dynamics of real world trade,
by the dynamics of exchange rates corrected for relative prices, and by the dynamics of wage rates.
Keywords: Fiscal Policy, Exports, Economic Growth, R&D, Highly Educated Workforce, Slovenia.

Introduction
Slovenia is at a post-industrial stage of development.
Moreover, in the 2009–2016 period the GDP per capita was
between 17.7 and 19.6 thousand euros (Republic of Slovenia,
Statistical Office, 2020). Prior to joining the euro area,
Slovenia maintained competitiveness and steady growth in
exports implementing a floating exchange rate. As an
economically relatively less developed country, its
specialization in labor-intensive production in its trade with
the rest of the world (mainly older EU Member States) is well
explained by Hecksher-Ohlin's foreign trade theory
(Krizanic, 1999). The growth of its industrial production is
dependent on export demand and linked to an increase in the
share of services in GDP (Syrquin, 1991). The long-term
basis of economic growth is exports (Kaldor, 1985).
In 2010, Slovenia was ranked among the strong
innovators according to the European Commission typology
(European Commission – Innovation Union Scoreboard,
2015). By the EU standards and mostly financed by the EU
funds in its most intensive development policy management,
the general government expenditure ratio in GDP reached
between 50 % and 60 %, approaching that of the Scandinavian
countries (Kraftova & Kraft, 2018; Halaskova & Halaskova,
2017). The relative success of Slovenia's transition to a
market economy at the beginning of the 1990s, as well as the
success of Slovenia's integration into the EU and the euro
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area, is reflected by population growth. From 1986 (the last
year before the onset of the transition crisis) to 2016, the
population in Slovenia increased by 4 % (Republic of
Slovenia, Statistical Office, 2012; 2020).
In the scientific literature there is considerable research
regarding innovation, technological development, fiscal
policy and economic growth, including the research of
Hanusch & Pyka (2007a & 2007b), Hanusch (2010) and
Hanusch, Chakraborty & Khurana (2017) who have
developed an analytical framework titled "comprehensive
Neo-Schumpeterian economics" focusing on the impact of
innovation on economic development. This approach
includes a three-pillar concept, comprising economic,
political, and financial conduct. In terms of financial
conduct, the most important element is government with
fiscal policy as an instrument. Therefore, it is very important
to maintain stable and sustainable fiscal policy in order to
achieve technological and economic development.
Moreover, to finance their development and related
research, Slovenian companies invest their own resources,
the EU funds, co-financing from customers, benefits of tax
releases, etc.
The aim of this paper is to assess the impact of
Slovenia's endogenous economic growth factors on exports
in the 2009–2016 period. In order to obtain empirical
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results, panel data analysis has been applied. The novelty of
this paper lies in the assessment of the impact of endogenous
factors of economic growth (R&D investments and the
number of highly qualified employees) on exports, and we
also explain what influences the dynamics of mentioned
endogenous growth factors.
The structure of the paper and its sections are as
follows: Section Theoretical Framework is presented after
the Introduction, variables and equations are discussed in
the section Data and Methodology, which is followed by the
the results of empirical analysis. The last section provides
the Conclusion and recommendations for further research.
Theoretical Framework
The economy at its present stage of development
demands state support through financial incentives. It seeks
to ensure macroeconomic equilibrium, fair distribution of
goods, care for the socially disadvantaged, stimulation of
economic and social development, and the organization of the
quaternary sector (culture, education, science, health,
security) that enables this development. In areas where the
private sector is incapable of effective development
investment, the public sector must invest directly in the
development of new technologies (Evenson & Westphal, 1995;
Mazzucato, 2013) and innovation (Hanusch, Chakraborty &
Khurana 2017). In addition to actively supporting the
introduction of technological advancements, heterodox
economic policy also included conducting fiscal policy with
small fiscal deficits and conducting monetary policy with
realistic exchange rates (Rodrik, 1995). In order to conduct an
effective technology policy, an institutional framework is
needed with a set of mechanisms that identify errors and adapt
technology policy accordingly (Rodrik, 2014).
Technological advancement was first analyzed
econometrically by Robert Solow (1956) as a constant in the
Cobb-Douglas production function. This constant
represents the productivity of capital and labor together, or
"Total Factor Productivity" (TFP). Following the
information revolution since the late 1970s, factors
explaining this constant have been incorporated into
endogenous growth theory (Romer, 1986, Grossman &
Helpman, 1991). These factors are, in particular, human
capital (knowledge) and investment in R&D. Their
engagement leads to technological advancement with
increasing returns, learning by doing and a positive impact
on the rest of the economy, i.e. positive externalities
(Evenson & Westphal, 1995; Mazzucato, 2013).
Technological advances create a temporary monopoly for
the innovating company, thus acting as a motivating force
for private investment (Bardhan, 1995). Subsequent studies
have added other factors to the endogenous growth theory,
such as the size of the market and foreign direct investment,
as well as the openness of a given national economy
(Acemoglu & Linn, 2004; Snieska & Volodkiene, 2015).
R&D investments and human capital are related to the
amount of intangible assets in companies and affect the
number and quality – citations – of their patents (Hall et al.,
2005, Bistrova et al., 2017). In order to increase R&D
investments, an important determinant are tax incentives for

R&D within the fiscal policy of a certain country.
According to Hutschenreiter (2002) the choice of tax
incentives for R&D depends on degree of innovation,
perceived market irregularities in R&D, industrial structure,
company's size and nature of tax system within company
and respective country. Beside this, to maximize R&D
activities within companies, tax incentives need to be
transparent, and easily accessible.
The economy has a certain learning capacity for each
form of technology. This capacity depends on past
experience in technology development and management.
Innovation and entrepreneurship are linked to a changed
way of thinking and acting (Stiglitz, 1987). To explain this
ability, innovation-based growth theory has introduced the
notion of "intellectual capital", which differs from both
physical and human capital. This theory also leads to the
function of intellectual capital generation, in which
innovation activity (patents per employee) depends on
investment in R&D and on the accumulation of human
capital (Vila et al., 2015). The ability to learn in a given
national economy also depends on its innovation system as
part of its institutional framework (Rodriguez-Pose &
Crescenzi, 2011). The innovation system influences the
division of skilled labor between production and innovation
activities. Depending on the development course, the
innovation system changes over time (Alvarez et al., 2016).
Analyses have shown that GDP per capita is significantly
influenced by a high level of employee education (MihiRamirez et al., 2020).
Various studies, particularly including Grossman &
Helpman (1991), Aghion & Howitt (1992), Coe & Helpman
(1995) and their reassessment with more modern
econometric techniques (Coe et al., 2008) have shown that
TFP is influenced by domestic R&D and the R&D of trading
partners, human capital, business cycle, infrastructure,
openness of the national economy (share of exports and
imports to GDP), foreign direct investment and direct
investment of a given national economy abroad. The
importance of human capital on TFP growth was first
analyzed by Engelbrecht (1997). The impact of R&D on
TFP is heterogeneous. It is different for large and small
countries, but also dependent on institutions. For the latter,
it is important how business can be done in a given national
economy (licenses, registrations, etc.), the quality of tertiary
education, the quality of intellectual property protection and
the foundations of the legal system. The effects of current
R&D are constantly transferred to future R&D as learning
(Coe et al., 2008). More recent analyses explain TFP in
several equations. Antonelli & Fasio (2016) first explain
intellectual capital (patents per employee) and share of
knowledge intensive business services in total employment
and use these two variables together with the real level of
R&D expenditure and human capital (share of tertiary
education students in the total population) to explain TFP.
The structure of the model estimated by Vila et al., (2015)
is similar, except that the TFP-weighted distance between
regions is included as an explanatory variable to indicate
cross-border impacts on economic development. De Melo
& Robinson (1992) cite the results of a study (Nishimizu &

- 28 -

Inzinerine Ekonomika-Engineering Economics, 2021, 32(1), 27–34
Robinson, 1984) according to which TFP in an industry is
also influenced by export growth. The impact is linked to
economies of scale, technology transfer and incentives to
improve competitiveness.
The impact of technology policy is measured by the
growth of productivity, output and standard of living
(Barber & White, 1987). In this context, economists inspired
by Joseph Schumpeter's work from fiscal policy require
funding incentives for investment in R&D and financing
employees for the acquisition of new skills, as well as direct
financing for the development of specific technologies and
businesses. The synthesis of technology policy into the
Keynesian fiscal policy aimed at preventing recession has
not been theoretically pursued yet (Mazzucato, 2013; Skare,
Tomic, 2015). In the aftermath of the financial and
economic crisis, since October 2008, the synthesis between
neo-Schumpeterian and Keynesian policies has shown itself
at least on a practical level. According to Kraftova & Kraft
(2018), innovation and knowledge-based activity become a
major force in economic development, and technology
policy becomes an inevitable and important part of a
country's fiscal or regional policy.
International trade in the modern world, where
competitiveness is largely dependent on knowledge and
investment in R&D, is explained by Krugman's New Trade
Theory (1990). According to this theory, a strategic
corporate policy, supported by state subsidies, selective
development credits and tax credits for funds invested in
R&D and in engaging human capital by creating production
that would not exist without state aid, generates growing
returns and economies of scale. The impact of R&D or
human capital engagement varies by different goods. In this
regard, Hirsch (1975) developed a typology of goods
between Ricardian goods based on natural resources,
Heskscher-Ohlin goods based on a given national
economy’s abundant production factor (labor or capital) and
production cycle goods based on R&D and the engagement
of human capital. With new trade theory, technology policy
has also become a key part of trade policy. The openness of
a given economy to international trade depends on its export
orientation and the country's incentives for an export-led
trade policy; otherwise, such an economy becomes a
structurally dependent part of the global economy with
difficulty financing the imports it needs. In other words,
export oriented growth is conditio sine qua non for the stable
growth of a modern economy.
Data and Methodology
In order to obtain empirical results and with the aim of
analyzing the impact of factors of Slovenia's endogenous
economic growth on exports in the 2009–2016 period,
numerous variables were included in panel data analyses.
Data on exports, R&D investments, number of employees
with higher education, salaries per employee, ICT funds,
orders index and Slovenian inflation were obtained from the
SiStat Database (Republic of Slovenia, Statistical Office,
2020). Data on real world trade volume, euro area and US

export prices were taken from CPB World Trade Monitor.
Data on the euro exchange rate in dollars and on foreign
direct investment in Slovenia were obtained in the Monthly
Bulletin and Statistical Report published by the Bank of
Slovenia. Data on government subsidies to the economy
apart from agriculture were collected in the Gov.si Portal,
Consolidated Public Finance Balance 1992–2019.
We take into account that exports (E) are influenced by
the dynamics of world trade (WT), by the dynamic of
relative export prices of Euro group countries and the US,
corrected with the Euro exchange rate in dollars (PC), and
by the dynamics of wage rates as the prices of Slovenian
abundant production factor of labor (W). The dynamics of
real R&D investment are explained in a special equation by
market conditions, as perceived by firms in the Orders Index
(O) survey, by the need for modernization, as dictated by the
digitization of production, as indicated by the dynamics of
real volume of information and communication assets in a
given industry (ICT) and by the dynamics of real state
subsidies to the economy out of agriculture as part of
technology policy (S). In our analysis, human capital (HC)
represents employees with a college or university degree.
The dynamics of their employment are influenced by the
given factors: the dynamics of digitization of production
(ICT), the dynamics of foreign direct investment (D) and
again by the dynamics of real government subsidies to the
economy out of agriculture (S). The equations are estimated
on natural logarithm differentials, and the coefficients
represent elasticity. They show the percentage change in the
dependent variable (exports, R&D investment or number of
employees with higher education) caused by 1 % change in
the independent variable (world trade volume, foreign direct
investment, real government subsidies). Shown schematically:
dlnE = c + dlnWT + dlnPC – dlnW + dlnHC +
dlnR&D + f + u
(1)
dlnR&D = c + dlnO + dlnICT + dlnS + f + u

(2)

dlnHC = c + dlnICT + dlnD + dlnS + f + u
(3)
Investments in R&D, ICT assets and government
subsidies to the economy are deflated and thus represent real
values. The same holds for world trade volume. The
equations are estimated on the annual data variables for
2009 to 2016 in the panel of the 51 branches of the
Slovenian economy (NACE Rev 2, two-digit numerical
code). Series were tested for Unit Root (Dickey & Fuller,
1979), and the hypothesis that the series has a single root
was rejected. The test, of course, showed that there is no
first-order unit root on the panel data in the form of first
differences. In the same way, panel series were also tested
for the effect of cointegration (Pedroni, 2000; 2001). Only
series were included in the equations where we rejected the
cointegration hypothesis. The time lag of the influence of
the dependent variable on the independent variable was not
estimated automatically, but gradually by including
individual variables in the equation and checking the
economic significance of the results. Eviews 10 software
was used in the analysis.
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Table 1

Empirical Results
Our analysis provided interesting results. Based on
observed results from the tables (1, 2, 3) the dynamics of
exports of goods and services are explained by almost 61 %,
the dynamics of real investments in R&D by almost 36 % and
the dynamics of employees with higher education by 80 %.
Durbin-Watson statistics are between 2.2 and 2.3, which
indicate that there is no first order autocorrelation. The first
column of the tables (1, 2, 3) sets out the determinants that,
according to economic theory, affect exports, R&D and
human capital. The second column shows the variables that
affect exports, real investment in R&D and the employment
of people with higher education. The parentheses on the
right of the variables’ names in this column indicate the time
lag (how many years of change in the independent variable
is needed to produce the change in the dependent variable).
The last column of the tables presents the coefficients
showing the influence of an independent variable on the
dependent variable. In brackets below the coefficients are
the t-statistic values. For all the independent variables
involved, these are much larger than 1. The impact is
therefore statistically significant.
Based on observed results, we found that with 1 %
change (growth or decline) in world trade volume,
Slovenian exports increase (decrease) by 0.81 %, a 1 %
change in price competitiveness yields a 0.07 % change,
while 1 % increase (decrease) in wage rates causes a
decrease (increase) of exports by 0.44 %. Changes in the
global market and price competitiveness have a one-year
delayed affect on exports, and a change in wage rates has a
two-year delay. With a 1 % increase (decrease) in the
number of employees with higher education, exports are
shown to increase (decrease) by 0.14 %, while an increase
(decrease) of real investment in R&D of 1 % leads to an
increase (decrease) in exports of only 0.003 %. For both
crucial variables of endogenous growth, the impact on
exports is delayed for three years. The results show that the
Slovenian economy is strongly responsive to the global
economy and is less affected by the real euro exchange rate.
The specialization of the Slovenian economy in HecksherOhlin goods shows a high negative elasticity of exports on
labor costs. On the other hand, during the analyzed period,
the Slovenian economy was building competitiveness
through additional engagement of human capital
(employment of people with higher education), while the
fluctuation of the real volume of investments in R&D only
slightly affected the Slovenian export of goods and services.
The longer time lag of this impact is consistent with the time
lag estimates in analyzing the effect of the real volume of
R&D investment on TFP (Rouvinen, 2002; Coe et al., 2008).

Factors Affecting the Dynamics of Slovenian Exports
Differences of
logarithms
World trade1
Price
competitiveness
of the euro area 1
Labor costs
Human capital

Independent variable (lag in years)
Constant
Real world trade volume (-1)
US export prices
Euro area export prices∗exchange rate
euro in dollars

(-1)
Slovenian nominal wage rates (-2)
Employed with a college or
university degree (-3)
R&D investments

R&D

Slovenian inflation rate

R2

(-3)

Coefficient
(t-statics)
0.027
(2.0)
0.813
(2.0)
0.066
(2.1)
-0.442
(-2.6)
0.141
(2.1)
0.003
(1.6)

60.8
2.3
51 industries in the period from
2009 to 2016

DW

Source: Authors' estimates

The results from Table 2 show the rapid and strong
influence of the dynamics of the business cycle (survey
about orders on the market) on the decision by the Slovenian
economy to increase or decrease the real volume of
investments in R&D. The elasticity is around 1 and the
impact already arrives in the current year. Slovenia's
investments in R&D are clearly linked to the import of
technological progress. A change in the real value of ICT
assets by 1 % after two years brings a 1.3 % higher real level
of investment in R&D. Development policy or fiscal
incentives to the economy (excluding agricultural
subsidies)2 have an impact already in the current year, and
the impact continues for the next two years. With a 1 %
increase in the real volume of subsidies, the real level of
investment in R&D increases by 0.43 % overall.
Table 2
Factors Affecting the Dynamics of Slovenia's real Investment
in R&D
Differences
of logarithms
The state of
the business
cycle 1
Digitization
Subsidies1
2

R
DW

Independent variable (lag in years)
Constant
Orders according to the survey
𝐼𝐶𝑇𝑎𝑠𝑠𝑒𝑡𝑠
𝑆𝑙𝑜𝑣𝑒𝑛𝑖𝑎𝑛 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒
𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝑠𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠
𝑆𝑙𝑜𝑣𝑒𝑛𝑖𝑎𝑛 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒

(-2)

(0 to -2)

35.7
2.3
51 industries in the period from
2009 to 2016

Source: Authors' estimates
1

Aggregate series
Development grants, in a certain percentage of the value of an
enterprise's investment in R&D or other development expenditures,
are practically the only allowed state aid in the EU (Jovanovic, 2005).
2
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Coefficient
(t-statics)
0.284
(7.5)
1.042
(7.3)
1.326
(4.5)
0.433
(7.3)
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The dynamics of human capital or employment of
persons with higher education (Table 3) is to some extent
related to digitization. An increase in the real level of ICT
assets by 1 % after one year yields a 0.03 % increase in the
number of employees with higher education. Human capital
engagement is strongly influenced by foreign direct
investment. An increase in its real level after a three-year
adjustment period has an impact of a 0.55 % increase in the
number of employees with higher education. Finally, Table
3 shows that the impact of development policy (real volume
of government subsidies to the economy, excluding
agricultural subsidies) on the employment of persons with
higher education is slower (time lag is 2 years here) and
weaker (elasticity is 0.27 %) than the impact of the same
policy measures on the real level of investment in R&D.
Table 3
Factors Affecting the Employment Dynamics of People with
Higher Education
Differences of
logarithms

Independent variable
(lag in years)
Constant
𝐼𝐶𝑇 𝑎𝑠𝑠𝑒𝑡𝑠

Digitization

𝑆𝑙𝑜𝑣𝑒𝑛𝑖𝑎𝑛 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒

𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝑑𝑖𝑟𝑒𝑐𝑡 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡

Foreign direct
investment1
Subsidies1

𝑆𝑙𝑜𝑣𝑒𝑛𝑖𝑎𝑛 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒
𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝑠𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠
𝑆𝑙𝑜𝑣𝑒𝑛𝑖𝑎𝑛 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒

2

R
DW

(-1)
(-3)

(-2)

Coefficient
(t statics)
0.094
(16.4)
0.025
(1.7)
0.547
(7.3)
0.269
(6.5)

79.9
2.2
51 industries in the period from
2009 to 2016

Source: Authors' estimates

A simulation of all three equations shows that a 1%
increase in subsidies to the economy (except for agriculture)
after an adjustment period produces a 0.04 % increase in
Slovenian exports of goods and services, and it holds in the
negative scenario as well. Reducing government subsidies
reduces exports of goods and services below the level it
could reach. The low percentage of impact is due to
differences in scale. Between 2010 and 2011, Slovenian
exports of goods and services on average accounted for 23.4
billion euros, and subsidies to the economy (excluding
agricultural) on average accounted for 0.3 billion euros
(Republic of Slovenia, Statistical Office, 2020, Gov.si
Portal, 2020). This means that 1 million euros of increased
state subsidies to the economy after the adjustment period
leads to the 3.1 million euros higher exports of goods and
services.

most important factors in the endogenous economic growth.
In this manner, fiscal policy can also act as a measure
against recession. Fiscal expansion can, thus, be used by the
state to stimulate the economy to introduce technological
development. For a modern economy, the only way to
effectively introduce new technologies, products and
business approaches is to be completely open to the world.
By engaging in economic integration, such as the EU, even
a small national economy like Slovenia gains a sufficiently
large market, and, at the same time, it gets the opportunity
to make technological advancements by importing
equipment and implementing best business practices. In
today's context, the acceleration of digitization has a
particularly strong effect in this area.
Following the results of empirical analysis, this paper
reveals a significantly wider knowledge gap, both
theoretical and empirical. We found that exports in a small,
open economy like Slovenia are affected by factors of
endogenous economic growth (especially investment in
R&D and human capital) as well as by other factors related
to foreign trade (demand on the world market, exchange
rates and price changes, and prices of production factors –
particularly wage rates for relatively less developed national
economies).
The analysis of Slovenian case shows that fiscal policy
(subsidies to the economy) has a faster and stronger impact
on the investment in R&D than on the employment of
human capital (people with higher education), but the
growth of highly educated employee engagement is
significantly more effective in stimulating export growth
than the investment in R&D. Obviously, a relatively less
developed nation’s economy increases its technological
effort according to employee knowledge rather than R&D
investments. These forms of technological effort are
connected to improving the organization of business
processes in various aspects. This does not mean, however,
that investments in R&D are not important in promoting
export growth. During the period of crisis, the Slovenian
economy reduced its investments in fixed assets,
particularly investments in equipment, but, on the other
hand, it increased its investments in intangible fixed assets:
intellectual property products (Republic of Slovenia,
Statistical Office, 2020). In this context, we can expect
positive influence from investments in R&D resulting in an
increase of Slovenian export of goods and services in the
future. A recommendation for further research would be to
investigate the relationship between fiscal policy and
technological development in other EU countries, and to
determine the impact of specific group of determinants of
economic growth.

Conclusion
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