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All countries of the European Union (EU) have had their economies impacted by COVID-19 and should 
focus their efforts on managing the negative impacts on their GDP growth. Since EU countries vary 
considerably in many criteria, the same policy would not fit all EU countries. This paper analyzes how 
sustainable economic growth could be maintained in the long run while considering three criteria, in-
cluding R&D investment, gross value added per employee and country size by population; and which 
factors could have the highest impacts on economic growth in the recovery process according to supply 
and demand. Countries were examined according to the mentioned criteria by applying the panel least 
squares method. The major estimation outputs show the stronger effect of the supply side on economic 
growth, the higher role of human capital in small EU countries where R&D investment exceeds 3% of 
GDP, and the critical effect of exports on GDP growth in the large EU countries with the lowest R&D 
investment. This segment depends the most on smooth exports of goods and service flows and could 
be the most vulnerable under COVID-19 conditions. Therefore, seeking to keep economic growth on 
track, EU countries should use different strategies and fiscal measures depending on the most vulner-
able factors for their economic growth. In addition, this is the right time to revise values of economic 
growth, and governments should be more focused on the recovery of their economies on the sustain-
able development goals (SDGs) agenda.

1. Introduction1. Introduction
All European Union (EU) countries and the United 
Kingdom (UK) have faced the impacts of the first 
COVID-19 wave on their economic growth. In total 
nominal values, quarterly GDP in 2020Q2 dropped 
by €522 billion compared to 2019Q2 (see Figure 1). 
Therefore, all EU countries should focus their efforts 
on solving the negative impacts on their GDP growth.

Analyzing economic growth throughout the pan-
demic situation worldwide shows that eliminating 
COVID-19 is the cheapest path toward economic re-
covery (Aghion et al., 2021). Elimination has proven 

to be most effective method to reduce health and eco-
nomic damage in the mid and long terms (Chetty et 
al., 2020; Dorn et al., 2020). Although it is easier to say 
than implement, every country should be focused on 
maintaining economic growth by applying fiscal and 
other measures, at least during the short-run period.

To evaluate economic growth, many authors have 
applied production functions with different varia-
tions. In 2021, Fukao and Makino conducted a sur-
vey to evaluate human capital and economic growth 
in Japan during 1885–2015. For their evaluation of 
real value added, they chose variables such as capital, 
land, labor and productivity (Fukao & Makino, 2021). 
Hofman and Valderrama (2021) chose average annual 
hours of work per worker and average years of educa-
tion as labor factors, gross fixed capital formation as 
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a capital factor and total factor productivity (TFP) to 
evaluate GDP growth.

In 2021, Ogbeifun and Shobande used variables 
such as saving, the average rate of growth of the work-
ing age population, and the rate of human capital ac-
cumulation (the mean years of schooling) to model 
GDP per working age person and industry value add-
ed to the working age population. To solve the endo-
geneity problem, life expectancy at birth, the fertility 
rate, the inflation rate, trade openness (exports plus 
imports relative to GDP), and government consump-
tion ratio variables were used as control variables.

In 2020, Chakroun et al. evaluated economic 
growth using the export upgrading indicator. As 
control variables, they chose the ratio of investment 
to GDP, the share of the population enrolled in sec-
ondary schooling, the openness rate measured as the 
share of imports and exports in GDP, and the foreign 
direct investment (FDI) inflows over GDP.

Furthermore, sustainable economic growth and 
sustainability in broad understanding cover a much 

wider spectrum of variables than traditional production 
functions, and they could be represented using environ-
mental and social variables. In 2021, Gaya Herrington 
used World3 modeling scenarios (Meadows et al., 
2005) conducted simulations using population, fertil-
ity and mortality, food per capita, industrial output per 
capita, services per capita, pollution, nonrenewable re-
sources, human welfare and human ecological footprint 
data.   She concluded that even when paired with un-
precedented technological development and adoption, 
the business as usual scenario would inevitably lead to 
declines in industrial capital, agricultural output, and 
welfare levels within this century (Herrington, 2021).

The different perspectives on welfare are closely re-
lated to the positions taken on the question of whether 
continued economic growth is feasible and desirable. 
Whereas some argue that reductions in economic ac-
tivity are a central element to mitigate environmental 
problems (degrowth), others emphasize the importance 
of decoupling economic activity from environmental 
impacts (Jacob et al., 2020).

Figure 1 
Impacts of the First COVID-19 Wave on Economic Growth in European Union Countries (Quarterly GDP in Current Prices, billion €) 

Source: Prepared by the author based on Eurostat data (2020d).
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Summarizing recent modeling methods for eco-
nomic growth shows that many authors based their 
simulations on production functions, including la-
bor, capital and technological perspectives. Expanded 
modeling using a production function includes envi-
ronmental and social factors. However, considering 
pandemic conditions, our simulation is focused on 
the supply and demand sides of GDP and seeks to 
evaluate which side and factors are more important 
under COVID-19 and where the efforts of EU coun-
tries should be focused. In addition, attention should 
be given to different pulls of EU countries due to their 
wide ranges of population sizes, R&D investment and 
differences in economic development measured as 
gross value added per employee. Investment in R&D 
criteria is used only for segmentation countries in dif-
ferent pulls seeking to evaluate R&D relations to other 
factors that impact GDP growth.

The novelty of this research is that it considers both 
sides of GDP – supply and demand – and the major 
aim is to evaluate which side is most important under 
COVID-19 conditions in the European Union and in 
separate pulls of countries segmented by gross value 
added, R&D investment and population size.

Hence, this research goal is to evaluate the impacts 
of supply and demand factors on GDP growth and 
identify the most vulnerable exogenous variables for 
the European Union and separate pulls of countries 
through R&D investment, gross value added per em-
ployee and population size.

This research starts with the introduction section, 
which discloses the problems and novelty of sustain-
able economic growth. The second part of the paper 
presents a theoretical overview on the possible im-
pacts of COVID-19 on sustainable economic growth 
supported by empirical evidence. The third part pro-
vides the empirical background of this research and is 
based on the identification of EU countries according 
to three criteria: R&D investment as a % of GDP, gross 
value added per employee and population size. The 
fourth part focuses on the model and data used to find 
sustainability approaches for economic growth from a 
long-run perspective, and the results section describes 
its outcomes. The conclusion and discussion section 
provides the major findings on long-term sustainable 
economic growth in EU countries under turbulent 
COVID-19 conditions.

2. Theoretical Approach and Empirical 2. Theoretical Approach and Empirical 
EvidenceEvidence
Economic growth could be explained by three factors 
– labor, capital and technology (Cobb & Douglas, 
1928; Solow, 1956; Romer, 1994). Sustainable 
economic growth should include additional factors in 
the production function as a result of climate change 
(Nordhaus, 2019; Fremstad et al., 2019).
Population growth is only one factor that impacts 
GDP growth, but this factor cannot be the basis for 
the growth of GDP per capita (Solow, 1956; Mankiw 
et al., 1992).

Teixeira and Queirós (2016) highlighted the 
crucial effects of human capital, structural change 
processes in highly knowledge-intensive industries 
and their interaction on the economic growth of 
highly developed (OECD) countries; however, this 
impact could be negative in less developed countries 
due to the lack of industrial structures able to properly 
integrate highly educated individuals into the 
productive system. Economic growth is tied directly 
to productivity growth, which in turn depends on the 
discovery of new designs through R&D. Individuals 
are the critical input into the discovery of new designs, 
and the growth rate of the economy depends crucially 
on the growth rate of the labor force (Jones, 1995). 
Higher human capital raises technological progress, 
which in turn raises the value of human capital (Galor 
& Weil, 2000). High unemployment may have an 
adverse effect on growth because it reduces the pool of 
savings available for investment in physical or human 
capital or in knowledge-creating activities (Bean & 
Pissarides, 1993).

However, the major engine of GDP growth in the 
long run is innovation and its six waves: five waves 
in the past – the industrial revolution, the steam age, 
the electricity age, mass production, and information 
and communication technologies (ICTs) – and the 
forthcoming sixth wave of innovation based on 
sustainability (Silva et al., 2016). The latest ICT 
innovation wave accelerated GDP growth in the 
1960s using surfaced digital technology, in the 1970s 
using matured electronic networks, in the 1980s 
using hit personal computers, in the 1990s using 
the emergence of the World Wide Web, and in the 
2000s using search engines. Currently, many more 
technological advantages could be used by businesses 
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and the public sector with access to a huge amount 
of information on the Internet (Higgins, 2015), which 
would have a significant impact on economic growth. 
Despite the impact of ICTs on boosting economies, 
the forthcoming sustainability wave increases the 
importance by creating added value in a friendly 
manner for the environment, social protection, 
equality and other factors important for sustainable 
GDP development.

Despite all efforts, wise ideas and political will 
for sustainable economic growth, well-grounded 
GDP growth in the long run could be affected by 
unexpected factors in the short run such as the 
worldwide pandemic situation. COVID-19 has 
shocked the economy from both the supply and 
demand sides, and both aspects impact international 
trade. Despite being unaffected by the direct impacts 
on the service sector due to forced restrictions on 
retail, restaurants, beauty services, movie theatres, 
and other services, the manufacturing sector will 
probably experience the largest hit in the short run 
due to the following reason: (a) direct supply shocks 
caused by supply chain disruptions (Spash, 2020); 
and (b) demand disruptions due to recessions and 
precautionary delayed purchases by consumers and 
delayed investment by firms (Baldwin & Tomiura, 
2020).

Supply shocks will force companies to reduce or 
localize their supply chains when working under 
pandemic conditions and form alternative production 
or procurement plans to guard against a prolonged 
disruption, which will sacrifice efficiency and profit 
maximization for supply security and resilience 
(Schwab & Malleret, 2020).

Regarding labor, decreased production is due 
to worker illnesses due to the pandemic situation. 
However, days off are the least important factor due 
to companies’ ability to find ways to compensate for 
these days by providing overtime on days affected 
by worker illness. It could increase costs and might 
lead to some temporary inflation, but this pandemic 
impact will reduce GDP only in the short run by a few 
percentage points (Wren-Lewis, 2020).

Demand shock will depend on how consumers 
behave and consume social things that bring people 
together such as going to pubs, restaurants, and 
football matches and travel. Other service sectors that 

involve personal contact (beauty procedures, etc.) that 
could be easily postponed may also be hit. Therefore, 
the greatest impacts on GDP occur due to reduced 
social consumption (Wren-Lewis, 2020). Stopping 
cross-border travel would lead to major disruptions of 
economic activity (Meninno & Wolff, 2020; Kitamura 
et al., 2020).

According to preliminary estimates of the economic 
impacts of COVID-19, GDP losses are expected 
due to shocks in the labor supply (IMF, 2020; Duan 
et al., 2020) via illness and mortality (Maliszewska 
et al., 2020; McKibbin & Fernando, 2020; WTO, 
2020; Eichenbaum et al., 2020), unemployment 
(International Labour Organization, 2020; McKibbin 
& Fernando, 2020b), decreased consumption 
(McKibbin & Fernando, 2020; Banco de Espana, 2020; 
Duan et al., 2020; Eichenbaum et al., 2020; WTO, 
2020), financial market disruptions and tighter credit 
(IMF, 2020; McKibbin & Fernando, 2020), decreased 
commodity and oil prices (IMF, 2020), increased 
trade costs (WTO, 2020) for all goods and services 
(Maliszewska et al., 2020), increased costs of doing 
business (McKibbin & Fernando, 2020), decreased 
tourism (WTO, 2020; Breisinger et al., 2020) 
implemented with increase in cost  (Maliszewska 
et al., 2020), and decreased manufacturing (WTO, 
2020).

All mentioned scientific insights and first estimation 
results are clearly proven by the World Bank, OECD 
and Eurostat statistical data. According to the World 
Bank (2020) baseline forecast, a 5.2% contraction in 
global GDP was expected in 2020. However, in 2021, 
global economic growth will recover and reach 4.2%. 
The decline of GDP in the euro area under the same 
scenario was 9.1% and was the deepest drop among 
advanced economies in 2020. Nevertheless, the 
recovery of the euro area will be much faster than that 
of other advanced economies and will reach 4.5% real 
GDP growth in 2021. The current global recession is 
projected to last only one year with a return to GDP 
growth in 2021. The first wave of COVID-19 has had 
a negative impact on the retail sales volume, trade 
volume, unemployment rate and oil consumption, 
which were outcomes of decreased real GDP and GDP 
per capita (World Bank, 2020).

According to the OECD economic outlook (2020), 
global real GDP was expected to shrink by -4.2% in 
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2020 and recover in 2021 to 4.2% growth. The euro 
area faces the highest GDP decrease among advanced 
economies and was expected to decrease by 7.5% in 
2020 with moderate 3.6% recovery in 2021. One of 
the largest COVID-19 impacts was a 10.3% sharp 
decrease in world real trade with a 3.9% recovery in 
2021.

However, all forecast scenarios are based on 
assumptions and vary significantly. For example, 
McKibbin & Fernando (2020a, b) estimated the global 
macroeconomic impacts of COVID-19 according 
to seven scenarios in which the German economy 
shrinks from -0.2% to -8.7% in 2020, French GDP 
decreases from -0.2% to -8.0% in 2020, and Italian 
GDP decreases from -0.2% to -8.3% in 2020.

Analyzing the impacts of COVID-19 in the 
European Union, decreased production could be 
noticed: in November 2020, compared with November 
2019, the production of energy fell by 5.3% and that 
of nondurable consumer goods by 2.6%; however, the 
production of intermediate goods increased by 1.7%, 
that of durable consumer goods increased by 1.4% 
and that of capital goods increased by 0.4% (Eurostat, 
2021c). The first estimate for extra-EU exports of 
goods in November 2020 was €176.6 billion, down 
by 1.5% compared with November 2019 (€179.3 
bn). Imports from the rest of the world were €151.3 
bn, down by 6.2 % compared with November 2019 
(€161.3 bn). In the first eleven months of 2020, China 
was the main trade partner for the EU. This result was 
due to an increase in imports (+4.3%) and exports 
(+1.1%). Furthermore, trade with the United States 
recorded a significant drop in both imports (-13.0%) 
and exports (-9.3%) (Eurostat, 2021b).

Additionally, it should be noted that COVID-19 
has resulted in an unprecedented increase in the 
bank deposits of nonfinancial corporations and 
households. This could be explained by a decrease 
in social (international travel, restaurants, cultural 
events, etc.) and other service consumption due to the 
restrictions introduced by governments to combat the 
conditions of the pandemic, thus increasing savings 
and bank deposits. In addition, high uncertainty of 
the future after the pandemic raised precautionary 
savings, discouraging investment and purchases of 
durable goods (OECD, 2020).

According to Eurostat (2021a) data, the household 

saving rates of the EU-27 and euro area (EA-19) had 
their highest annual increases (2020Q2 vs 2019Q2, 
nonseasonally adjusted data) since the beginning of 
the time series at +10.8 and +10.6 percentage points 
(pp), respectively. The main reason is the pronounced 
annual decrease in household final consumption 
expenditures (-17.3% in the EU-27 and -15.3% in the 
euro area).

Despite the many threats and restrictions that 
have had deep but short-run impacts on economic 
growth worldwide, pandemic situations could be a 
good opportunity to break consumerism and return 
to economic growth based on the values of the 
sustainable development goals (SDGs) agenda.

The bulk of consumers stimulate economic growth 
by searching for personal gratification in nicotine, 
caffeine, drugs, chocolate, food, alcohol, etc. The more 
goods they purchase, the more energy and technology 
that are needed to create these goods. Economic 
growth generates more economic growth. After this 
processing, the system produces waste and begins 
again (Higgins, 2015). Therefore, economic growth 
as a phenomenon has a dark side that exhausts our 
planet. The pandemic situation could help provide 
a short break to stop and examine the incentives of 
economic growth.

Despite good intentions, the negative effects of the 
pandemic situation on achieving the SDGs for 2030 is 
increased poverty levels, unemployment, and health 
risks and huge uncertainty regarding the effects on 
the environmental aspects of the global goals (Cruz, 
Almeida, Blom-El Nayal, 2020).

According to United Nations (2020) scenarios, 
in the wake of the pandemic, there are two possible 
paths ahead for the world: (a) pessimistic scenario – 
a continuation of the pre-COVID-19 development 
path with progress further hindered by the pandemic, 
which means that sustainable development will 
be most certainly out of reach; and (b) optimistic 
scenario – countries will be able to contain the 
pandemic quickly and return to robust economic 
growth that would result in higher government 
revenues and greater capacity to invest in social 
protection. The post-COVID-19 optimistic scenario 
may follow a three-pronged strategy for building 
better social protection systems: social protection 
for all by 2030 and concerted efforts by countries to 
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shockproof their social protection systems and adapt 
them to the digital economy (UN, 2020).

However, the worst economic outcome from 
COVID-19 could be a deep recession during which 
there are insufficient numbers of workers available 
to restore economic activity to its previous level. 
To prevent this situation, fiscal measures such as 
payments, subsidies, and loan guarantees should 
be introduced that could prevent the translation 
of short-term disruptions to long-run disruptions 
(Gans, 2020).

3. Empirical Background3. Empirical Background
The European Union includes countries that are very 
different countries in their population size, economic 
prosperity and attitudes toward R&D, which is one of 
the most important factors for long-term sustainable 
economic growth. According to Eurostat data, sixteen 
countries (including the United Kingdom (UK) 
in this analysis as a former EU country) exceeded 
€10 000 gross value added per employee in 2020Q2 

under COVID-19 conditions; the other twelve 
countries were below this line.  Analyzing countries 
by their R&D investment shows that only four EU 
countries, Austria, Denmark, Germany and Sweden, 
have reached and slightly exceeded the line of R&D 
activities comprising 3% of GDP investment as was 
one of the EU major goals. All mentioned countries 
are high gross value added economies. Regarding the 
EU countries below the high value added criterion, 
only two – Czechia and Hungary – are on the way to 
reach the strategic R&D investment goal, and none of 
the countries with lower gross value added (GVA) has 
had the intention to exceed this goal (see Table 1). The 
R&D expenditures criterion in this research is used 
only to segment EU countries, but this step provides 
evidence that long-run economic prosperity depends 
on R&D investment.

In addition, the EU covers countries that 
significantly vary in population size. Less than half of 
the EU countries are large countries with populations 
above 10 million: Belgium, Czechia, France, Germany, 

Table 1
EU Member States and the UK by R&D Expenditures, Gross Value Added and Population

R&D expenditures 
<= 1.5 % GDP

1.5 % GDP < R&D expenditures 
<= 3.0  % GDP

R&D expenditures 
> 3.0 % GDP

GVA per employee >€10 000 *
Ireland, Spain, Italy, 

Cyprus, Luxembourg, 
Malta

Belgium, France, Netherlands, 
 Slovenia, Finland, United Kingdom

Austria, Denmark, 
Germany, Sweden

GVA per employee <= €10 000

Bulgaria, Estonia, 
Greece, Croatia, Latvia, 

Lithuania, Poland, 
Portugal, Romania, 

Slovakia

Czechia, Hungary -

Population > 10 million
Greece, Spain, Italy, 

Poland, Portugal, Ro-
mania

Belgium, Czechia, France,  
Netherlands, United Kingdom

Germany, Sweden

Population <= 10 million

Bulgaria, Estonia, 
Ireland, Croatia, Cyprus, 

Latvia, Lithuania, 
Luxembourg, Malta, 

Slovakia

Hungary, Slovenia, Finland Austria, Denmark
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Greece, Italy, the Netherlands, Poland, Portugal, 
Romania, Spain and Sweden. In this research, the 
United Kingdom is also included in this group. 
Other EU countries are classified as small countries 
regarding population.

Consequently, the EU is very complex regarding 
countries’ size and economic prosperity and should 
be analyzed not only as a whole union but also by 
different segments based on R&D, gross value added 
and population size.

Considering the major goal of this research – to 
evaluate the supply and demand factors that impact 
GDP growth and identify the most vulnerable 
exogenous variables for the European Union and 
separate pools of countries through R&D investment, 
gross value added per employee and population size – 
we do not propose a hypothesis related to supply and 
demand. However, we will include indicators such as 
gross value added and final consumption expenditures, 
which represent the supply and demand sides of GDP, 
in our model; and the estimated output will allow 
us to make related insights. In addition, based on 
theoretical insights and empirical evidence, the labor 
factor should be one of the most important factors for 
long-run economic growth. Therefore, employment 
and unemployment variables are included in our 
model. Additionally, under COVID-19 conditions, 
it would be reasonable to evaluate one of countries’ 
openness factors – exports – and its impact on GDP 
growth. This factor has been chosen due to its possible 
relation with R&D; and to evaluate whether such a 
relation exists, especially under COVID-19 conditions 
and the possible vulnerability of small EU countries, 
which could be called small open economy countries.

Hypotheses:
Hp1: Human resources (employment and 

unemployment) have a higher impact on sustainable 
economic growth in EU countries with higher R&D 
investment (above 3% of GDP).

Hp2: Exports have a higher impact on sustainable 
economic growth in small EU countries and depends 
on their R&D investment.

Hence, the model is based on how supply and 
demand affect GDP and is focused on the evaluation 
of GDP growth factors for the EU and its separate 
pools of countries segmented by three criteria: R&D 
investment, gross value added and population size.

4. Methodology: Model and Data4. Methodology: Model and Data
The health crisis has already transformed into an eco-
nomic and labor market crisis impacting not only 
sup¬ply (the production of goods and services) but 
also demand (consumption and investment) (Khan et 
al., 2021).
The major idea of our model is based on the differ-
ences of the EU countries by population size and eco-
nomic prosperity and includes independent supply and 
demand variables (see Figure 2) such as gross value 
added, which represents the supply side of GDP (com-
prised 89.3% of the European Union’s GDP in 2019); 
final consumption expenditures, which represent the 
demand side of GDP (comprised 53.8% of the Euro-
pean Union’s GDP in 2019; calculation based on Euro-
stat data, 2020c, d, e); employment and unemployment, 
as a labor force factors, which represent both sides of 
GDP, supply through production and demand through 
consumption; and exports to investigate their impacts 
on sustainable economic growth. Capital, taxation, 
government purchases and imports are not included in 
the model.
The main equation of our model is as follows:

  (1)

where GDP is gross domestic product at market prices 
in million euros, GVA is the gross value added at mar-
ket prices in million euros, FCE – final consumption 
expenditures in million euros, EM – employed persons 
in thousands, UN – unemployed persons in thousands,  
and EX – exports of goods and services in million eu-
ros.
Eurostat quarterly data for the period 2004Q1-2020Q2 
(Eurostat, 2020a, b, c, d, e, i) were used for estimation. 
The starting point of data – the first quarter of 2004 – 
was chosen due to the expansion of the EU in 2004. In 
2004, ten countries joined the union, including the Bal-
tic countries – Estonia, Latvia and Lithuania; Hungary; 
Poland; Czechia; Slovakia; Slovenia; and two islands – 
Malta and Cyprus. For major estimation, 1 814 obser-
vations were used, and the panel least squares method 
was applied. The same modeling method was used for 
other estimations with few exemptions. Cross-section 
weights were added due to working with nominal val-
ues and including large and small countries by popula-
tion size in the same pool of countries for estimation.
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5. Results5. Results
The major estimation using equation (1) for the 
entire EU shows that the highest impacts on sus-
tainable economic growth come from two factors 
– growth in gross value added and decreased un-
employment (see equation (2)).

                                                  (2)

R-squared (R2) = 0.9999, adjusted R-squared ( ) = 
0.9999, D-W = 1.1044, p < 0.01, and EM coefficient 
p < 0.05.

Other estimations separating countries in dif-
ferent segments by R&D expenditures, gross value 
added per employee and population size show ten-
dencies that the major economic prosperity factors 
of well-developed countries with GVA per em-
ployee exceeding €10 000 per quarter are the cre-
ation of gross value added (coefficients 0.85-1.08) 
and the labor factors – employment (coefficients 

0.25, -0.94, and 1.26) and unemployment (coeffi-
cients -1.23 and 0.68). The impact of employment 
depends on R&D investment: EU countries with 
higher R&D investment have higher impacts of 
human resources on their GDP growth (see Table 
2, equations (3) and (5)), if no imbalances rise in 
the labor market (as shown in the results of equa-
tion (4)). In equation (5), the unemployment factor 
was irrelevant and excluded from the estimation, 
although its importance was noticed in separate 
estimations when countries were grouped by their 
population size (see Table 2, equations (10) and 
(13)). For large countries such as Germany and 
Sweden with populations greater than 10 million 
and R&D investment exceeding 3% of GDP, the 
major factors for sustainable economic growth are 
gross value added (coefficient 1.10) and unemploy-
ment (coefficient -2.43), which has a huge impact 
on economic growth. Unemployment decreasing 
by 1 thousand persons could increase quarterly 
GDP by €2.43 million. For small countries such as 

Figure 1 
Impacts of the First COVID-19 Wave on Economic Growth in European Union Countries (Quarterly GDP in Current Prices, billion €) 

Source: Prepared by the author based on Eurostat & European Commission, 2008; Mankiw, 2019.
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Austria and Denmark with populations below 10 
million and R&D investment exceeding 3% of GDP, 
three factors – gross value added (coefficient 0.94) 
and the labor factors of unemployment (coefficient 
-6.49) and employment (coefficient -0.99) – have 
critical effects on economic growth. Decreased 
unemployment has a 2.7 times higher impact for 
small countries compared to large countries under 
the same high R&D investment and high gross val-
ue added conditions (see Tables 1 and 2, equations 
(10) and (13)).

However, unexpected outcomes are faced in 
small EU countries where estimations show imbal-
ances in the labor market and the sensitive impacts 
on sustainable economic growth (see Table 2, equa-
tions (11), (12) and (13)).

For example, in small EU countries where R&D 
investment is equal to or lower than 1.5% of GDP, 
increased employment has a slight but negative im-
pact on economic growth (coefficient -0.23), but 
decreased unemployment has a positive impact 
on economic growth (coefficient -0.83). In small 
EU countries – Hungary, Slovenia, and Finland – 
where investment in R&D is above 1.5% of GDP 
but below or equal to 3% of GDP, an unexpected 
result regarding unemployment has been obtained, 
and an increase in unemployment has a positive 
impact on GDP growth (coefficient 2.11). These 
results could be explained by a more precise inves-
tigation of the labor market and shadow economy 
structures of the mentioned countries, but this out-
put is one of the limitations of this research.

According to the International Labor Orga-
nization (2021), the labor force is the sum of the 
numbers of employed and unemployed persons. 
Analyzing the estimation results through this per-
spective and the segmentation criteria of gross 
value added and population shows that the labor 
factor has clear tendencies in only one of four seg-
ments where gross value added per employee is less 
than or equal to €10 000. The estimation results for 
the mentioned segment show that the labor factor 
is more important for the EU countries where R&D 
investment is higher (1.5% GDP < R&D expendi-
tures <= 3.0 % GDP) and accumulated coefficient 
is 1.53 (0.38 EM, -1.15 UN – decreased unemploy-
ment has a positive impact on GDP growth, and 

the calculation of the accumulated labor factor co-
efficient includes a ‘+’ sign), which has nearly a 3 
times higher impact on GDP growth compared to 
the 0.54 (-0.54 UN) coefficient of the EU countries 
where R&D investment is equal or lower than 1.5% 
of GDP (see Table 2, equations (6) and (7)).

In general, the estimation results show the 
higher role of human capital in small EU countries 
where R&D investment exceeds 3% of GDP and 
has a higher impact on their sustainable economic 
growth (accumulated coefficient of the labor factor 
is 5.50 (-0.99 EM, -6.49 UN)) compared to large EU 
countries under the same conditions (accumulated 
coefficient of the labor factor is 3.06 (0.63 EM, -2.43 
UN) (see Table 2, equations (10) and (13)).

Therefore, the estimation results for small EU 
countries proved the hypothesis that the labor fac-
tor has a higher impact on GDP growth in countries 
that have a proper focus on R&D investment (ex-
ceeding 3% of GDP) as a major engine of economic 
growth (the highest accumulated labor factor co-
efficient (5.5) among the six simulation results by 
the population and R&D investment segmentation 
criteria; also among three simulation results by the 
R&D segmentation criterion in the small countries 
segment). However, this hypothesis was not sup-
ported for large EU countries. In this segment, the 
highest effect of the human factor is in the pool of 
countries in which R&D investment is at the lowest 
level – below or equal to 1.5% of GDP.

Analyzing the effects of exports on economic 
growth, the estimations rejected the hypothesis 
that this factor has a higher impact on economic 
growth in small open economies but supported the 
part of hypothesis for R&D investment: the exports 
of small EU countries with higher R&D investment 
have a higher impact on economic growth (coeffi-
cients of 0.01, 0.02 and 0.6, respectively) (see Table 
2, equations (11), (12) and (13)). Although the 
highest impact of exports on GDP growth (coef-
ficient 0.40) is for the pool of large countries with 
the lowest R&D investment (see Table 2, equation 
(8)), this segment of countries (Greece, Spain, Italy, 
Poland, Portugal, and Romania) is the most depen-
dent on smooth exports of goods and service flows 
and could be the most vulnerable under COVID-19 
conditions.
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Table 2
EU Member States and the UK by R&D Expenditures, Gross Value Added and Population

R&D expenditures <= 1.5 % 
GDP

1.5 % GDP < R&D expenditures 
<= 3.0  % GDP

R&D expenditures > 3.0 
% GDP

GVA >€10 000 *

R-squared (R2) = 0.9998; adjusted R-

squared ( ) = 0.9998; D-W = 2.2349; 

p<0.01

R-squared (R2) = 0.9999; adjusted R-

squared ( ) = 0.9999; D-W = 0.9104; p 

< 0.01, UN and EX coefficient p < 0.05.

R-squared (R2) = 0.9999; ad-

justed R-squared ( ) = 0.9999; 

D-W = 1.8793, p < 0.01

Total panel

 (unbalanced) observations: 395

Total panel

 (balanced) observations: 396

Total panel (unbalanced) 

observations: 259

GVA <= €10 000

-

R-squared (R2) = 0.9998; adjusted R-

squared ( ) = 0.9998; D-W = 1.4074; 

p < 0.01

R-squared (R2) = 0.9974; adjusted R-squared 

( ) = 0.9974; D-W = 1.6287; p < 0.01, UN 

coefficient p < 0.05

Total panel (balanced) observations: 660 Total panel (balanced) observations: 132

Population > 10 mil-

lion

R-squared (R2) = 0.9988; adjusted R-

squared ( ) = 0.9988; D-W = 2.1640;

 p < 0.01, C coefficient p < 0.05

R-squared (R2) = 0.9999; adjusted R-

squared ( ) = 0.9999; D-W = 0.8931; 

p < 0.01, EM coefficient p < 0.05

R-squared (R2) = 0.9999; 

adjusted R-squared ( ) = 

0.9999; D-W = 1.5909; 

p < 0.01

Total panel (balanced) observations: 396 Total panel (balanced) observations: 330 Total panel (unbalanced) 

observations: 127; WAS – 

wages and salaries in million € 

changed exports variable*.

Note: *Used Eurostat data (2020j).
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6. Conclusions and Discussion6. Conclusions and Discussion
All countries of the European Union have faced the 
impacts of the first COVID-19 wave on their econ-
omies and should focus their efforts on solving the 
issues related to the negative impacts on their GDP 
growth.

The major estimation for the entire EU shows that 
the highest impacts on sustainable economic growth 
come from two factors – growth in gross value added 
and shrink in unemployment. Additionally, the es-
timation results show the higher effect of human 
capital in small EU countries where R&D investment 
exceeds 3% of GDP and has a higher impact on their 
sustainable economic growth (accumulated coeffi-
cient of the labor factor is 5.50) compared to large EU 
countries under the same conditions (accumulated 
coefficient of the labor factor is 3.06).  The estimation 
results for small EU countries proved the hypothesis 
that the labor factor has a higher impact on GDP 
growth in countries that have proper focus on R&D 
investment (exceed 3% of GDP) as a major engine 
of economic growth but rejected this hypothesis for 
large EU countries. In this segment, the highest ef-
fect of the human factor is in the pool of countries 
where R&D investment is at the lowest level – below 
or equal to 1.5% of GDP.

When analyzing the role of exports in economic 
growth, the estimations rejected the hypothesis that 
this factor has a higher impact on economic growth 
in small open economies but proved the part of this 
hypothesis in relation to R&D investment: the ex-
ports of small countries with higher R&D investment 
have a higher impact on economic growth. Although 
the highest impact of exports on GDP growth was 
in the pool of large countries with the lowest R&D 
investment – Greece, Spain, Italy, Poland, Portugal, 
and Romania – this segment is most dependent on 
smooth exports of goods and service flows and could 
be the most vulnerable under COVID-19 conditions.

Therefore, when seeking to keep their economic 
growth on track, EU countries should use different 
strategies and fiscal measures depending on the most 
vulnerable factors for their economic growth. In ad-
dition, this is the right time to revise the values of 
economic growth, and governments should be more 
focused on the recovery of their economies on the 
SDGs agenda.

The theoretical implication of this research is 
based on evaluating supply and demand side ap-
proaches in one model seeking to investigate which 
factor could be more important for policymakers, 
especially during unexpected situations such as CO-

R&D expenditures <= 1.5 % 
GDP

1.5 % GDP < R&D expenditures 
<= 3.0  % GDP

R&D expenditures > 3.0 
% GDP

Population <= 10 

million

R-squared (R2) = 0.9996; adjusted R-

squared ( ) = 0.9996; D-W = 1.2783; 

p < 0.01

R-squared (R2) = 0.9999; adjusted R-

squared ( ) = 0.9999; D-W = 1.4495; p < 

0.01, EX coefficient p < 0.05

R-squared (R2) = 0.9994; adjusted 

R-squared ( ) = 0.9994; D-W = 

0.8846; p < 0.01

Total panel (unbalanced) observations: 

659

Total panel (balanced) observations: 198 Total panel (balanced) obser-

vations: 132

Note: *Used Eurostat data (2020j).

Table 2
EU Member States and the UK by R&D Expenditures, Gross Value Added and Population (Contiuned)



132 Ruta Baneliene

10.5709/ce.1897-9254.472DOI: CONTEMPORARY ECONOMICS

Vol. 16 Issue 1 121-1342022

VID-19. The practical added value of this research is 
the identification of the major factors that have high-
er impacts on economic growth in separate segments 
of EU countries. This identification could allow the 
application of appropriate measures (fiscal and oth-
ers) with a clear focus on the most important areas 
of economic growth, particularly in the pool of coun-
tries (or country) seeking to avoid the worst possible 
situation under COVID-19 conditions – economic 
recession in the mid and long run.

The major limitation of this research is the lim-
ited scope of the modeling data. Including additional 
factors in the major equation (investment, savings, 
taxation, imports, climate change and others) could 
slightly change the estimation results.

Therefore, future work could be focused on evalu-
ating a wider scope of indicators from the supply side 
and the demand side to better understand country 
vulnerabilities during unexpected situations that 
impact economic growth in the short, mid and long 
runs.
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