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Abstract: This paper analyzes the European innovation framework focusing on four
Eurozone candidates: Romania, Poland, Hungary, and Czech Republic. In the last decades,
almost two-thirds of Europe’s economic growth has been driven by innovation. This idea is
supported by impressive scientific findings concerning the correlation between innovation
and economic growth. We believe that better innovation performance stimulates economic
convergence and in the long term, facilitates the candidates’ transition towards Euro
currency adoption. The countries in the study demonstrate a low innovative performance
pattern, as our SWOT analysis will show. First, the gross domestic expenditure on research
and development levels are far below the Union average. Secondly, there is a lack of
cooperation between the academic and business sector, leading to a decreasing number of
skilled personnel in the innovation industries. Lastly, these countries are suffering from an
incoherent strategy aimed at reducing the productivity gap between domestic and
foreign-owned firms. In order for these CEE Eurozone candidates to improve their European
Innovation Score and their competitiveness, we recommend increasing investments in R&D,
infrastructure, education, healthcare, clean energy and shifting towards higher value-added
activities. We are also suggesting supporting digital innovation hubs, the creation of new
companies, and facilitating access to finance for small and medium-sized businesses.
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1. Introduction

Currently, the EU is in the construction phase of the Economic and Monetary Union (EMU).
There are 8 EU members out of a total of 27 that don’t take part in the Euro area: Bulgaria,
Croatia, Czechia, Denmark, Hungary, Poland, Romania, Sweden. In order to adopt the euro
currency, candidate countries must meet the Maastricht criteria designed to harmonize the
national legislation with EU law and to ensure economic convergence. Adopting the euro
currency is an obligation for the mentioned states (except for Denmark), however the timing
depends on the national authorities. One method of postponing the transition is to avoid
participation in the ERM Il (Exchange Rate Mechanism), even though all the other criteria
has been successfully met, as in Sweden’s case. Bulgaria, Czech Republic, Poland and
Hungary initially presented very ambitious time targets after joining the EU, although the
Maastricht criteria was far from being met. We can see that over the years, despite the fact
that their convergence positions greatly improved, the states have adopted a prudent
attitude and have consistently postponed the euro adoption. Denmark is a special case as it
benefits from an opt-out clause that allows them to choose between adopting the euro
currency or not, but so far has proven to be reluctant to this idea given the public resistance.
Economic convergence in the EMU requires the alignment of individual economic
performances and therefore allows emerging economies to catch-up with developed ones,
or at least reduce the existing gap. Recent evidence shows that new products and services
on the market provide the highest returns and financial literature supports the premises that
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innovation generates economic growth. In return, economic growth will improve the real
convergence performance of the countries and will reduce the heterogeneity degree of the
eurozone. The countries selected for this comparative study are the four CEE EMU
candidates: Romania, Poland, Hungary and Czechia. CEE innovative process is unique so
governments should adapt innovation and technology imports to their economy’s specifics.

2. Literature review

Innovation is a major driver of the economic progress as it generates benefits not only for
consumers and businesses, but also for the economy as a whole. Innovation implies
developing new ideas and technologies that lead to quality improvements for goods and
services, or an increase in production efficiency.

Fundamentally, there are two methods (Rosenberg, 2004) of expanding the economic
output: either by increasing the input of resources used in production, or by finding new
means of production using a limited input of resources.

Even though innovation is hard to define when referring to this concept, economists
(Broughel et al., 2019) usually consider a cost reduction, progress in quality, or expanding
the variety of goods, services, or production methods. Innovation is considered to be an
activity that produces new functions and products (Schumpeter in McDaniel, 2002) and is
divided into 5 steps: introducing a new product, introducing a new method of production,
opening new markets, finding more suitable sources for raw materials, and establishing a
new organization within the industry.

We can analyze the concept of innovation from different perspectives (Gerguri et. Al, 2010):
for the clients it means higher quality products and services, resulting in higher standards of
living; for businesses it represents sustainable growth and development that lead to higher
returns; for employees it translates into new, more interesting jobs that are better paid
because they require extra mental efforts. Lastly, for the economy, innovation represents an
increase in productivity and prosperity for all involved parties.

Innovation means more than just coming up with the newest technology. It is a phenomenon
that can improve living conditions and help with community consolidation. Innovation can be
technological, but also social, and the interaction between these two types can help
vulnerable groups of people in ways that we could only dream of in the past (Ranchordas,
2015).

The innovative potential of an economy is influenced both by macroeconomic and
microeconomic factors (Gurbiel, 2002) such as: GDP per capita, R&D expenditures,
international trade, competitiveness, technological gap, level of profit recorded by foreign
companies in a country.

The European Central Bank’s (ECB) interest in innovation is linked to its main objective of
maintaining price stability. The financing conditions in the economy are influenced by the
interest rates set by ECB, which in turn influence the general demand for goods and services
in the long term. Achieving this goal depends on the long-term growth potential of the
economy and, as several studies demonstrate, this is influenced by the innovative process.
In order to increase innovation efficiency, the effects must diffuse throughout the entire
economy and reach various industry sectors.

Diffusion of new technologies resulting from innovation can act as a powerful tool to reduce
the gap in the global economy by helping countries facing difficulties to improve their living
standards faster (Fagerberg et al.2010). Both in developing and developed nations,
innovation is a major driver for growth and therefore it is imperative to get a better theoretical
and empirical understanding of this phenomenon.

Throughout time, financial literature has shown a great interest towards studying the existing
ties between innovation and economic growth. The studies will be presented based on their
findings on whether there is a correlation between innovation and economic growth.

125



Oradea Journal of Business and Economics, Volume V, Special Issue
Published on June 2020

Solow’s model (1956) managed to capture the existence of a long-term relationship between
the two variables using neoclassical hypotheses such as perfect competition, maximization
theory, and absence of externalities._Nadiri (1993, pp.9) uses a Cobb-Douglass function to
emphasize the connection between innovation, turnover and productivity increase.

Ulku’s analysis (2004, pp. 13) is based on 20 OECD members and 10 non-OECD members
and uses the panel model presented by Romer (1986, pp. 1014). In conclusion, the research
shows that between 1981-1997, innovation has had a positive effect on GDP per capita both
for developed and developing economies.

According to Pece et al. (2015, pp. 466) innovation and investments in R&D and technology
are responsible for driving competitiveness, progress, as well as a sustainable economic
growth rate. The variables used to represent innovation in the multiple regression models
applied on CEE countries are number of patent applications, number of trademarks, and
R&D expenditures. The results show the existence of a positive relationship between
economic growth and innovation.

Kelly’'s (2018, pp. 25) research shows that periods of time with high numbers of patent
applications are followed by high productivity cycles.

The bidirectional causality between innovation and economic growth is demonstrated by
Pradhan et al. (2016, pp. 5) and analyzed by Maradana et al. (2017, pp. 9) in a complex
study focused on 19 European countries during 1989 and 2014, using the Granger Causality
test. The study showed that in Denmark, Finland, Ireland, The Netherlands, Norway, Poland,
and Spain per capita economic growth determines innovation. In Romania, a bidirectional
causality between innovation and economic growth is manifested, whereas in Sweden and
Greece, per capita economic growth does not influence innovation. The authors recommend
that in order to promote per capita economic growth, the economists must pay more
attention towards innovation policy strategies. Given the bidirectional causality,
governments should also consider the fact that through a GDP per capita increase, the
innovation process will be stimulated. It is advisable that the role of the government should
also focus on hosting innovation and integrating it in the per capita economic growth.

The impact of innovation on economic growth on the Nigerian market is examined by lyoboyi
& Na-Allah (2014, pp.45) between 1970-2011 using the OLS dynamic method of research
that shows the existence of a balanced long-term relationship between the dependent
variable (economic growth) and the most significant variable of interest (innovation).

The technology spillover effect (Cameron, 1998) reduces the cost of competitors and leads
to imperfect patents and movement of skilled labor force to other companies. The failure of
companies to acquire all the social gains generated by innovation can lead to the widening of
the performance gap. The replacement effects generated by innovation imply that new ideas
will make the current production methods outdated.

Petrariu et al. (2013, pp. 20) analyzes the case of 15 states: Estonia, Latvia, Lithuania,
Poland, Germany, Czechia, Slovakia, Romania, Hungary, Moldova, Bulgaria, Croatia,
Macedonia, and Serbia between 1996 and 2010. The researchers reached the conclusion
that an economically developed state will invest more in research and this will lead to an
innovation increase. R&D expenditures and the number of patents have a negative impact
on economy growth due to the existence of a catch-up process. Through innovation,
countries can reduce the existing gap between emerging and developed economies.
Pessoa (2007, pp. 14) chose Sweden and Ireland for his research and concluded that there
is no strong relation between R&D spending and economic growth. The recommendations
mention including other markers for innovation in the research, not only R&D expenditures.
Inekwe (2014, pp. 15) developed a study focused on 66 developing economies between
2000 and 2009. The countries were divided into two groups: upper-middle-income
economies and lower-middle-income economies. The study concludes that R&D
investments have a significant impact on economic growth in developing countries. There is
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a positive impact on economic growth in upper-middle-income countries, whereas in
countries with low income the impact is insignificant.

Tuna et al. (2015, pp. 506) ran the Johansen Cointegration test and Granger Causality test
on data collected from Turkey between 1990 and 2013. The results showed that there is no
evidence of a long-term connection between real R&D expenses and the economic growth
series. This could be due to the fact that Turkey is considered to be a developing country,
where significant investments into R&D have been made in the past decades. However, the
benefits won’t be visible in the economy for the next 20 to 35 years.

Silaghi et al. (2014, pp. 110) used a dynamic panel model to explore the existing relationship
between public and private R&D spending and economic growth. The findings showed that
an increase of 1% in private R&D spending will resultin a 0,2% increase in economic growth,
concluding that the relation is not significant.

Another research paper that focused on emerging countries was carried out by Vuckovic
(2016, pp. 2) during 1991 and 2013. Results show that there is no statistical relationship
between economic growth (GDP growth rate) and innovation (number of patent applications
per million population). Another finding of the study investigates the negative impact that
foreign direct investments have on the number of patent applications. Multinational
companies, who represent the main foreign direct investors in the economy, reduce the
number of patent applications by transferring know-how in the emerging economies.
Countries that fail atimplementing sensible innovative policies are at risk of experiencing the
reality of global innovative arbitrage (Thierer, 2016). The innovation process wanders the
same way capital moves around the world, in search of the highest returns. The
innovationists can, and many actually do so, move to states or continents that pride
themselves on supporting entrepreneurial activity in a legal and regulatory environment.

A good example (Andreessen, 2014) to support the above mentioned is what happened to
Amazon in the US, at the end of 2013. The company was interested in using drones for
faster package delivery, but before the testing phase began it encountered strict policies
imposed by the Federal Aviation Administration and decided to move its R&D and
operational testing to UK and Canada.

There are several authors (Ford, 2015 and Wallach, 2015) that underrate the innovation
effects on technology and focus on the disruptive effects linked to changes in the
technological environments.

3. Innovation in Europe: a comparison across four CEE Eurozone candidates

Even though Europe has a great innovative potential, the growth process is still laborious.
The slow innovation diffusion intensifies the existing difference in productivity between the
most and the least productive companies.

The European Innovation Scoreboard (EIS) offers a comparative analysis of the
performance in Research & Development (R&D) and emphasizes the strengths and threats
faced by the national innovation systems.

According to the 2019 EIS Report, EU innovation performance has grown on average by
8.8% since 2011, as a result of the strong performance of 25 member states, while Romania
decreased by 10.7% in the same period. The fastest-growing performers are Lithuania,
Greece, Latvia, Malta, Estonia, and the Netherlands. The report also shows that the
convergence process, which allows lower performing countries to grow at a faster rate than
higher performing countries, has speeded up in the EU in 2018.

According to EIS 2019, it was the fourth consecutive year of growth in Europe. Based on
performance, the innovation categories are innovation leaders, strong innovators, moderate
innovators, and modest innovators.
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Poor results are registered in Bulgaria (48.72) and Romania (34.13), where performances
were below 50% of the European average. Sweden is the 2019 EU innovation leader
(147.74 out of a maximum of 150), followed by Finland, Denmark, and the Netherlands.

EUROPEAN INNOVATION SCOREBOARD RATINGS 2019
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Figure 1: European Innovation Scoreboard Ratings 2019
Source: Own computation based on European Commission data.

The four countries selected for the comparative study are all CEE EMU candidates:
Romania (rank 28), Poland (rank 25), Hungary (rank 23) and Czechia (rank 14). With the
exception of Romania, all the other countries are moderate innovators. The same hierarchy
is followed by the R&D expenditure as a percentage of GDP. The increase between 2014
and 2018 registered in Romania (target 2%), Poland (target 1.7 %), and Hungary (target
1.8%) is not enough, as the countries are still far from reaching the imposed target. Czechia
has cut back on R&D expenditure, but the 1% target is still achieved.
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Figure 2: Gross domestic expediture on R&D in Romania, Poland, Hungary and Czechia (%
of GDP) in 2014 and 2018
Source: Own computation based on European Commission data.

The performance relative to EU in 2011 analysis shows that, although after 2011 there was a
decrease in innovation, all the states except for Romania managed to reach a higher score
in 2018 compared 2011.
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Figure 3: Performance relative to EU in 2011 between 2011-2018 for RO, PL, HU, CZ.
Source: Own computation based on European Commission data.

By analyzing each country’s profile, we can better understand the measured results and
issue some future recommendations. In order to do so we have created individual SWOT
analyses.

The lack of innovation has placed Romania last in the EU and this statistic has worsened
since 2010. Public investment in R&D is the lowest in the EU (0.5% of GDP) and public R&D
expenditure has declined from 0.32% of GDP in 2011 to 0.21 % of GDP in 2017.

Some innovation deficient areas are number of PhD graduates, opportunity-based
entrepreneurship, risk capital expenditure, and available human resources. Strongest
innovation markers are broadband penetration and medium and high-tech product exports.
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Figure 4: Innovation SWOT analysis for Romania
Source: Own computation based on European Commission data.

Poland’s strong economic performance from the past decade has been fueled by the
manufacturing and export of relatively low-technology products. The need for investments in
technology is pressing, as the population is aging, and the retirement age was reduced.
Gross domestic expenditure on R&D level barely reaches half of the European average.
Overall, Poland is currently ranking well under the EU average when it comes to innovation
and productivity, much like its Eastern European neighbors. However, recent legal efforts to
address these issues along with an increase in financing for the academic community should
have a positive effect in the years to come.

STRENGTHS WEAKNESSES

* Increased tax deductions * Many missed opportunities
for R&D spending for as a result of low
businesses. investments.

* Special tax rates for all * Weak cooperation between
personal and corporate science and businesses.
income income earned * Innovation performance is
from intellectual property. mediocre at best.

POLAND
/ OPPORTUNITIES THREATS

* Fostering innovative * Disconnect between
projects woould ensure business and scientific
better integration into communities could hamper
regional and global productivity and
networks. competitiveness.

* Facilitating business-
science cooperation could
promote larger research

commercialisation.

Figure 5: Innovation SWOT analysis for Poland
Source: Own computation based on European Commission data.
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Innovation has been declining Hungary when compared to other countries in the European
Union. Just like Romania, Hungary displays an insignificant entrepreneurial culture with few
patent applications and not many innovative businesses shifting towards globalizing.
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Figure 6: Innovation SWOT analysis for Hungary
Source: Own computation based on European Commission data.
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The Czech Republic is performing far better than its Eastern European peers when it comes
to innovation and productivity, although there is lots of room for improvement. The economy
of the Czech Republic is mainly dominated by manufacturing and further investments in
education need to be made in order to prepare the population for technological
advancements the future will bring. The country is a moderate innovator, scoring just about
average at EU levels despite the significant increase in R&D intensity, mainly funded

through European capital.
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Figure 7: Innovation SWOT analysis for Czech Republic
Source: Own computation based on European Commission data.
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4. Conclusions

Innovation is a powerful engine for driving economic growth, while also facilitating the
creation of better paid jobs.

The European Innovation Scoreboard provides a comparative analysis of innovation
performance for EU states and examines the strengths and weaknesses of national
innovation systems. According to EIS 2019, Romania is a modest innovator and remains the
EU member state with the lowest innovation score. The ranks for the four countries selected
for the comparative study are: Romania (rank 28), Poland (rank 25), Hungary (rank 23) and
Czechia (rank 14).

Even though we notice similar patterns causing innovation to stagnate in the four countries
analyzed, we also believe that there are plenty of opportunities for development in the years
to come, such as supporting creation of Start-ups, providing better access to financing
instruments for small and medium-sized businesses, and reducing the innovation gap at a
sub-national level. A strength that stands out is the improvement of legislation benefiting
companies that engage in R&D activities. The most significant weakness is the lack of a
strong relationship between the academic and business communities. The countries are
threatened by a large productivity gap between domestic and foreign-owned businesses.
Although this is a highly debated matter, we believe there is a strong correlation between
innovation and economic growth, as demonstrated by several studies presented in the
Literature review section. We can therefore consider that innovation leads to an increase in
GDP per capita and helps countries improve their real convergence. Romania and the other
candidates would benefit from increased investments in innovation that would support the
economic convergence requested by EMU.
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