
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=rero20

Economic Research-Ekonomska Istraživanja

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/rero20

Has COVID-19 pandemic crisis changed the EU
convergence patterns?

Aleksandra Fedajev, Magdalena Radulescu, Ana Gabriela Babucea, Vladimir
Mihajlovic, Zahid Yousaf & Raica Milićević

To cite this article: Aleksandra Fedajev, Magdalena Radulescu, Ana Gabriela Babucea, Vladimir
Mihajlovic, Zahid Yousaf & Raica Milićević (2022) Has COVID-19 pandemic crisis changed the
EU convergence patterns?, Economic Research-Ekonomska Istraživanja, 35:1, 2112-2141, DOI:
10.1080/1331677X.2021.1934507

To link to this article:  https://doi.org/10.1080/1331677X.2021.1934507

© 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 14 Jun 2021.

Submit your article to this journal 

Article views: 2706

View related articles 

View Crossmark data

Citing articles: 6 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=rero20
https://www.tandfonline.com/loi/rero20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/1331677X.2021.1934507
https://doi.org/10.1080/1331677X.2021.1934507
https://www.tandfonline.com/action/authorSubmission?journalCode=rero20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=rero20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/1331677X.2021.1934507
https://www.tandfonline.com/doi/mlt/10.1080/1331677X.2021.1934507
http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2021.1934507&domain=pdf&date_stamp=2021-06-14
http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2021.1934507&domain=pdf&date_stamp=2021-06-14
https://www.tandfonline.com/doi/citedby/10.1080/1331677X.2021.1934507#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/1331677X.2021.1934507#tabModule


Has COVID-19 pandemic crisis changed the EU
convergence patterns?

Aleksandra Fedajeva, Magdalena Radulescub,c , Ana Gabriela Babucead,e,
Vladimir Mihajlovicf , Zahid Yousafg and Raica Mili�cevi�ch

aTechnical Faculty in Bor, University of Belgrade, Bor, Serbia; bDepartment of Finance, Accounting
and Economics, Faculty of Economic Sciences, University of Pitesti, Pitesti, Romania; cDoctoral
School, University “Lucian Blaga” Sibiu, Sibiu, Romania; dFaculty of Economic Sciences, University
“Constantin Brancusi”, Tg-Jiu, Romania; eTechnical Faculty in Bor, University of Belgrade, Bor, Serbia;
fFaculty of Economics, University of Kragujevac, Kragujevac, Serbia; gGovernment College of
Management Sciences, Higher Education Commission, Mansehra, Pakistan; hFaculty of Business
Economics and Entrepreneurship, University of Belgrade, Bor, Serbia

ABSTRACT
Due to the Covid-19 pandemic, governments across the EU coun-
tries had to introduce measures to close the borders, restrict the
movement of people, and suspend business activities in nones-
sential sectors. These restrictions threatened to result in the worst
economic shock since the Great Depression of the 1930s. This
situation forced the EU leaders to quickly implement urgent
measures in the form of stimulating packages in order to avoid a
catastrophic economic collapse. The measures, however, have
been implemented without coordination and insufficiently consid-
ering the solidarity principle among the Member States, which is
one of the EU basic principles. In that way, the already existing
gap in development among the EU economies has become even
more pronounced, which will certainly have an impact on the
convergence process in the EU. In that sense, this paper is aimed
at analyzing the convergence process among the EU economies
during the period from 2004 to 2020 and comparing differences
among the EU member states during the pandemic crisis (in
2020) and the global economic crisis (in 2008). To define the pol-
icy recommendations for overcoming the crisis and for obtaining
a satisfactory level of real convergence and nominal convergence,
Hierarchical Agglomerative Clustering (HAC) was performed on
the data for 2020 and five clusters were derived.
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1. Introduction

The pandemic is an unprecedented and unexpected event posing numerous chal-
lenges to economies and the financial system (Rizvi, Yarovaya, et al., 2020). The
Coronavirus (COVID-19) pandemic, which has caused a global health crisis, has had
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a significant negative impact on the economy, business and finance worldwide, caus-
ing an economic disaster comparable with the Great Depression and the Global
Financial Crisis (Yarovaya et al., 2020a). It has determined both demand and supply
shocks that rapidly led to the economic crisis (Rizvi, Mirza, et al., 2020), so the gov-
ernments have been facing a landslide of challenges demanding immediate action
(Mirza et al., 2020a). Namely, policymakers are being faced with a very challenging
task of providing support to the healthcare system and employment along with strong
interventions in the economic and financial systems so as to prevent an economic
collapse (Mirza et al., 2020). The effects of the pandemic will be felt in financial,
stock and commodities markets for some years in a near future (Yarovaya et al.,
2021). Such a situation will require good asset management in such turbulent condi-
tions (Mirza et al., 2020b). As a result, the global GDP growth has been experiencing
a significant contraction, whereas the recovery prospects are very uncertain (Yarovaya
et al., 2020b).

The essential difference between this crisis and that of 2008 is that the current cri-
sis is not structural. The crisis of 2008 was a structural shock on financial markets,
and it took time to put everything under control. During the crisis of 2008, the finan-
cial disruptions that later caused a great trade collapse were the problem, which was
followed by the sovereign debt crisis a few years after that. On the other hand, the
pandemic crisis is an exogenous shock. It represents the sudden stopping of produc-
tion in all economic activities and has the characteristics of both a supply-chain dis-
ruption crisis and the crisis caused by a demand shock. These mixed causes and the
highly correlated effects difficult to estimate make the current crisis more difficult to
handle in terms of the economic policy measures. Comparing this crisis with the
other pandemics of a recent time, this pandemic mostly affected developed econo-
mies, especially those highly dependent on tourism (such as France, Greece, Italy,
and Spain). The shock to services will not quickly be recovered, because the public
will refrain from consuming nonexistence services as much as possible. Furthermore,
the quarantine and bans on travelling reduced productivity and caused temporary
drops in employment. The decline was also particularly sharp in the service sector.
Diversity on the labor markets among the EU economies will continue to persist as
unemployment rates are expected to continue to be considerably different across the
EU countries.

Gr€abner et al. (2020a, 2020b) pointed out the fact that differences in the GDP and
unemployment were a result of different growth models in the European Monetary
Union (EMU). The southern EMU members followed debt-led growth models, which
resulted in increasing the private sector indebtedness and the accumulation of current
account deficits. On the other hand, the northern EMU members applied export-led
growth models, which resulted in current account surpluses and a lower debt. So, it
can be expected that the COVID-19 crisis will have especially negative effects on pub-
lic finance and trade. The practice of many countries implying spending large sums
of money during the pandemic so as to help their citizens and the economy may lead
to the rapid growth of the state indebtedness and deepen the crisis itself. There are
the economic analysts who even warn that a new debt crisis is yet to come (Brice~no
& Perote, 2020; Leandro, 2020; Odendalh & Springerford, 2020), but Bisciari et al.
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(2020a, 2020b) have claimed in their study that the CEE region will face a strong and
robust growth again after pandemic, supporting the convergence process in the EU
area as a whole. In the area of trade flows, it is worth noting that the deglobalization
process intensified. The post-pandemic world will be characterized by tighter restric-
tions on the movement of goods, services, capital, labor, technology, data, and infor-
mation. In 2008, trade volumes collapsed in all countries and for almost all products
at the same time and at an unprecedented pace. On the other hand, as COVID-19
has mainly been a demand shock so far, imports will fall mostly in the countries hit
most severely by the crisis (i.e., developed countries). Distortions on the goods mar-
ket and in the fiscal sphere have made obtaining a satisfactory level of price stability
a very hard task for policymakers to accomplish, especially so in the countries that
recorded deflation (Leandro & Jimeno, 2020).

Taking into account all the mentioned issues arising from the pandemic crisis, this
paper aims to analyze real convergence and nominal convergence among the EU
countries based on the six indicators (i.e., the GDP per capita PPP, the unemploy-
ment rate, the current-account balance, the inflation rate, the budget balance, and the
gross debt) at the level of all the member states, the New Member States (NMS) and
the Old Member States (OMS), during the period between 2004 and 2020 and com-
pare the effects of the global economic crisis of 2008 and the current pandemic crisis.
In order to provide some important policy implications for nominal convergence and
real convergence for the EU as a whole, HAC was performed, which enabled deriving
the clusters of the countries with similar characteristics. According to those character-
istics, the policy recommendations were formulated for each such cluster, with the
aim of narrowing the differences across the EU Member States in the future.

2. Literature review

Solow’s scientific contributions (1956) were used intensively in discussing the issues
concerning convergence. In time, the hypotheses of the neoclassical growth model
were relaxed, and new models were developed, such as endogenous growth theory
(Lucas, 1988; Rebelo, 1991; Romer, 1986), the neoclassical growth model based on the
b and r indicators (Acemoglu, 2009; Barro & Sala-i-Martin, 2004; Sala-I-Martin,
1996), the augmented dynamic neoclassical model (Mankiw et al., 1992; Bassanini
and Scarpetta, 2001), the stochastic convergence model (Lee et al., 1997).

The findings of existing studies on EU convergence were significantly different
depending on the applied methodology and models, the analysed period or the con-
sidered convergence indicators. The previous studies analysing period before and after
global economic crisis have found that the nominal convergence prevailed before the
crisis erupted, while in the real convergence area, there were large differences among
Western and Eastern European countries (regarding GDP per capita or current
account balance) (Berger & Nitsch, 2010; Cavenaile & Dubois, 2011). Some other
studies have affirmed there was no permanent nominal and real convergence in the
EU area (Diaz del Hoyo et al.; 2017; Franks et al., 2018), but there was a nominal
and real convergence in the CEE area, although after the 2008–2009 crisis, the real
convergence path slowed down in this region (Alcidi et al., 2018; Burian & Br�c�ak,
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2014; Deichmann et al., 2017; Forg�o & Jev�c�ak, 2015; Isarescu, 2015). Simionescu-
Bratu (2014), Albu (2012), Durkalic et al. (2019), and K�onya (2020) have demon-
strated a convergence of the GDP per capita and unemployment rate in the EU.
Therefore, the results are mixed.

However, the findings presented above have stated that CEE area achieved real
convergence and the entire EU area convergence relied on the significant economic
growth of the CEE area. Ioan et al. (2020) have demonstrated that CEE economies
have achieved strong saving and capital formation convergence in order to achieve
higher economic growth. High trade openness, solid financial and banking sectors,
and large FDI inflows supported the steady economic growth of the CEE economies
before the crisis, but also during and after global economic crisis. Popescu et al.
(2019) have demonstrated that CEE economies’ robust economic growth had an
extensive character, based on a large consumption of inputs, during the entire period
until the current pandemic. However, the current pandemic and the world uncer-
tainty have negatively impacted on FDI net inflows on the emerging markets and
that may affect the growth prospects in the CEE region, too (Ho & Gan, 2021). The
countries with higher trade openness and relying on the tourism sector will experi-
ence the sharper and long-lasting drops of their GDP, during the pandemic. Under
the pressure of crisis and fearing of the social disturbances, countries with subtle pro-
tection techniques do their best to protect their economies, especially the non-euro
countries (Kitanovic & Krstic, 2010) and that can affect the prospects of EU conver-
gence process in the near future, just like it happened during the last financial crisis
of 2008–2009.

Taking into account that the papers related to the analysis of convergence proc-
esses in EU are numerous and differ significantly, Table 1 summarize the studies
focused on the nominal and real convergence of the EU countries, according to the
analysed sample of countries, the considered period, the applied methodology and the
achieved results.

The methods mostly used to study convergence within the EU area are regression,
namely panel regression for analyzing r-convergence and b-convergence among the
EU countries. Some studies have used cluster analysis and the entropy method, but
none of the previous studies combined these two methods. The fact that the largest
number of the foregoing studies focused on the real convergence process in terms of
the GDP per capita/the real GDP growth and unemployment rates, whereas only a
small number of them analyzed nominal convergence, should also be made a mention
of.

In that sense, the contribution of this paper reflects in the fact that it deals with
both nominal convergence and real convergence, compares the effects of the emer-
gence of the global economic crisis and the pandemic crisis, and is one of the rare
papers dedicated to the analysis of convergence at the EU, the NMS and the OMS
levels. The entropy method was selected because large number of convergence indica-
tors was investigated. Usage of some type of regression would require larger data sets,
which will arise problem of data availability, during pandemic, which is quite new.
There would also be some problems to compare the results achieved on very short-
data series specific to the current pandemic (this crisis being in full development for
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the moment), with the results achieved for the global financial crisis based on much
longer data series.

Based on the previously presented literature and the aims of the study, the follow-
ing hypotheses are derived:

H1. The pandemic crisis has led to higher nominal divergence in the EU than the global
economic crisis did in terms of the budget balance.

H2. The pandemic crisis has led to higher nominal divergence in the EU than the global
economic crisis did in terms of the inflation rate.

H3. The pandemic crisis has led to higher nominal divergence in the EU than the global
economic crisis did in terms of the public debt.

H4. The pandemic crisis has led to higher real divergence in the EU than the global
economic crisis did in term of the current-account balance.

H5. The pandemic crisis has led to higher real divergence in the EU than the global
economic crisis did in terms of the unemployment rate.

H6. The pandemic crisis has led to higher real divergence in the EU than the global
economic crisis did in terms of the GDP per capita.

The period from 2004 to 2020 was covered so as to take into account the condi-
tions in the precrisis period (which significantly affected convergence during the crisis
itself) and also to consider the assumption that in order for the Shannon entropy to
be applied, data should be continuous.

3. Data and methodology

Bearing in mind the fact that the paper is aimed at investigating the differences
among the EU countries, the data about some nominal and real convergence indica-
tors were used and analyzed using the entropy method and cluster analysis.

3.1. Data

International institutions published the projections for some indicators for the year
2020 in order to give a rough picture of future trends in the pandemic crisis condi-
tions. At the moment, these indicators are the most accurate and the most realistic
(because they are calculated based on an appropriate set of data retrieved from
national statistical offices). The International Monetary Fund is one of the inter-
national institutions that have published their projections for the year 2020 most
recently. Table 2 presents the IMF indicators of the nominal convergence and the
real convergence considered in this paper.

Although there are more indicators of real convergence in the existing literature,
the considered indicators are those available now representing the most recent update
of the macroeconomic projections for all the EU countries.

3.2. Methodology

In this paper, the entropy method is used to measure differences among the EU
countries according to the indicators taken into consideration and the cluster analysis
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in order to identify an appropriate group of the EU countries with a similar macro-
economic situation.

3.2.1. The Shannon entropy index
The enormous success of the Shannon entropy theory – information theory
(Shannon, 1948) gave the impetus for the development of the various applications of
the entropy concept in other sciences. One of them is economics, where this concept
was used so as to enable an investigation into numerous important topics in econom-
ics. The entropy method, however, was most commonly used in regional development
analysis (Bouvet, 2010; Cutrini, 2009; Czy_z & Hauke, 2015; Liang et al., 2017; Salois,
2013; Villas-Boas et al., 2019).

The methodology used by Czy_z and Hauke (2015), who analyzed the differences in
the development of the regions in Poland during the period from 2005 to 2012 is the
basis for measuring nominal convergence and real convergence among the EU econo-
mies in this paper. To calculate those differences, they applied the Shannon entropy
index. Bearing in mind the fact that the EU represents the regional integration
focused on achieving harmonized development and cohesion, the authors concluded
that a similar approach could be applied at the EU level. The advantage of this meas-
ure reflects in the fact that its calculation takes into account the number of the EU
Member States in each year without exerting an influence on the obtained results.

In order to apply the entropy method following the approach of Czy_z and Hauke
(2015), certain nominal indicator data adjustments should be made. Taking into
account the fact that some of the applied indicators have negative values (the

Table 2. IMF nominal and real convergence indicators.
Indicator Short name Source

Nominal convergence indicators
General government net lending/

borrowing, Percent of GDP
Budget balance (BB) World Economic Outlook Database

(October 2020 Edition), https://
www.imf.org/en/Publications/
WEO/weo-database/2020/October

Inflation, end of period consumer
prices, Percent change

Inflation (INF) World Economic Outlook Database
(October 2020 Edition), https://
www.imf.org/en/Publications/
WEO/weo-database/2020/October

General government gross
debt, Percent of GDP

Gross debt (GD) World Economic Outlook Database
(October 2020 Edition), https://
www.imf.org/en/Publications/
WEO/weo-database/2020/October

Real convergence indicators
Gross domestic product per capita,

current prices, Purchasing
power parity

GDP per capita (GDP) World Economic Outlook Database
(October 2020 Edition), https://
www.imf.org/en/Publications/
WEO/weo-database/2020/October

Unemployment rate, Percent of total
labor force

Unemployment (UNEMP) World Economic Outlook Database
(October 2020 Edition), https://
www.imf.org/en/Publications/
WEO/weo-database/2020/October

Current account balance, Percent
of GDP

Current account balance (CAB) World Economic Outlook Database
(October 2020 Edition), https://
www.imf.org/en/Publications/
WEO/weo-database/2020/October

Source: elaborated by the authors.
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current-account balance, the inflation rate, and the budget balance) and the fact that
only a positive real number can be used as the base in the logarithm calculation used
within the framework of the entropy method, all the negative values of the indicators
should be ‘moved’ into the positive area without changing the differences among the
EU countries. The zero values of the indicators should be avoided as well.

The adjustment was made by adding appropriate value to the data about the indi-
cators for all the countries. The calculation of that corrective value was made using
the following formula:

Dx ¼ xminj j þ 1 (1)

where
Dx is the corrective value, and

xmin is the minimum value of the considered indicator for all the countries during
the entire period of observation.

Of course, this formula was only used for those indicators where the negative val-
ues were recorded.

Once these adjustments are made, the Shannon entropy index is calculated in the
following manner: firstly, the fact that the Shannon entropy measures the amount of
uncertainty about the event with an appropriate probability distribution should be
pointed out. In this paper, the mentioned ‘events’ are the convergence indicators, and
they are marked by x. The information obtained from the appearance of a certain
event is determined by monotonically decreasing the function with the probability p,
which can be represented by log 1/p ¼ - log p. For a series of events xi with the prob-
abilities pi, the following can be defined:

0 � p xið Þ � 1,
Xn
i¼1

p xið Þ ¼ 1, (2)

where xi represents a certain convergence indicator for the country i, where i¼ 1, 2
… n.
The entropy measure H xð Þ is the expected value of this series that can be repre-

sented as:

H xð Þ ¼ �
Xn
i¼1

p xið Þlogp xið Þ (3)

or

H xð Þ ¼
Xn
i¼1

p xið Þlog2
1

p xið Þ (4)

The fact that the use of the logarithm function with the base 2 implies the measure-
ment of information in bits should be emphasized.
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According to Czy_z and Hauke (2015), the presented formula for the calculation of
the Shannon entropy has the following characteristics:

1. H(x) � 0, i.e., it is a positive value,
2. H(x) assumes the value of 0 with p xið Þ ¼ 1 for the chosen i, indicating the

absence of uncertainty among the indicators, and
3. H(x) assumes the highest value equal to log2n when all the values of p xið Þ are

equal for i ¼ 1, 2,… n. The maximum value H (x) means total uncertainty or
the disorder of the system.

Based on the entropy indicator H(x), the Shannon entropy index I(x) is developed
and used as the measure of divergence among the EU countries according to the con-
sidered convergence indicator x. The Shannon entropy index I(x) is calculated as fol-
lows:

I xð Þ ¼ H xð Þmax �H xð Þ ¼ log2n�
Xn
i¼1

p xið Þlog2
1

p xið Þ ¼
Xn
i¼1

p xið Þlog2 n p xið Þ½ � (5)

for 0 � IðxÞ � log2n

where I xð Þ ¼ 0 shows the total equality, while I xð Þ ¼ log2n denotes the max-
imum inequality.

3.2.2. Cluster analysis
To perform a more comprehensive analysis of convergence among the EU Member
States, Hierarchical Agglomerative Clustering (HAC) was used. Cluster analysis (CA)
allows the classification of the countries with respect to the ‘similarity/dissimilarity’ of
the selected macroeconomic indicators.

To classify N objects, agglomerative hierarchical clustering procedures start with the
N clusters called ‘singleton clusters’, each of which contains a single object (one coun-
try in this case of ours). In the first stage, the two most similar singleton clusters, the
two similar objects, are merged. Stage by stage, the algorithm searches the two most
similar clusters and merges them until one big cluster agglomerates all the objects.

The Ward method (as the agglomerative algorithm frequently used in the case of
interval-type variables) was applied to the clustering of the EU Member States with
respect to their convergence with the EU average (Bacher, 2002). The Ward method,
also called the Ward Minimum Variance (WMV), merges two clusters by simultan-
eously minimizing the total within-cluster variance, on the one hand, and maximizing
the between-cluster variance, on the other. Practically, the Ward method requires the
squared Euclidean distance (SED) as the measure of ‘dissimilarity’. Dissimilarity
measures how different countries are from one another.

A dissimilarity matrix containing all SEDs computed for each pair of objects is the
first output of the Ward method computed in the initial stage. For the two objects
(the single-object clusters) noted i and j, and the p variables X1, X2,… , Xp., SED is
computed by applying the following formula:
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d
�
Xi,XjÞ ¼ dij ¼

Xp

k¼1

xik � xjkð Þ2 ¼ |Xi � Xj|
2 (6)

where
xi1, xi2, . . . xip, is the data observed for the object i, and

xj1, xj2, . . . xjp, is the data observed for the object j.
As an agglomerative hierarchical procedure, a new cluster is formed in each next

stage, which minimizes the total within-cluster variance. After a new cluster is
obtained, dissimilarities are recomputed (Bacher, J. 2002) by using the following for-
mula:

dnewpþqð Þ, i ¼
1

np þ nq þ ni
� np þ nið Þ � dpi þ nq þ nið Þ � dqi � ni � dpq
� �

(7)

where dnewpþqð Þ, i is the dissimilarity between the new cluster (pþ q) and the cluster i,dpi
is the dissimilarity between the cluster p and the cluster i, anddqi is the dissimilarity
between the cluster q and the cluster i.

The computed distances between clusters are based on the analysis of variances
(ANOVA), because of which fact the Ward method has broadly been used in HAC
since its introduction (Randriamihamison et al., 2020).

Given the fact that certain input variables have a larger magnitude of variations
while the others have negative values or outliers, and given the fact that the
Euclidean distance is susceptible to such differences, all the input data were standar-
dized by being rescaled between 0 and 1 using the z scores calculated according to
the following formula, all in order to avoid the impact of these variations on the clus-
tering results:

zi xið Þ ¼ xi�minðXÞ
max Xð Þ �minðX

� , (8)

Given the fact that it is one of the best performing techniques for equalizing the
size or the magnitude and the variability of the input variables, it is independent of
the used clustering method as well (Milligan & Cooper, 1988).

A dendrogram, i.e., a tree-based graphic presentation of the agglomeration sched-
ule where the horizontal axis represents the distance (or the dissimilarity) between
the clusters and the vertical axis represents the objects and the clusters, is the main
output of the hierarchical cluster analysis. It provides the initial insight into how the
objects/clusters were merged and which algorithm stage they are in. Given the fact
that the Ward method, like all agglomeration methods, generates several cluster solu-
tions, a dendrogram enables the analyst to determine the number of clusters by tak-
ing into consideration a relatively low aggregation limit distance on the axis. Because
the computation process is complex, the HAC procedure was performed by using the
IBM SPSS v.20.
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4. Results and discussion

The application of the presented methodology enabled the calculation of the Shannon
entropy index for all the Member States, both the NMSs and the OLSs, during the
period from 2004 to 2020. In order to gain a deeper insight into the convergence
processes, the obtained value of the Shannon entropy index should be analyzed in
parallel with the EU average, because differences among countries may decrease as a
result of either the worsening or the improvement of the state in the majority of
the countries.

The results of the entropy method for the nominal convergence indicators are pre-
sented first. In Figure 1, the Shannon entropy index and the average budget balance
(as % of the GDP) are presented.

According to the results presented in Figure 1, it can be concluded that the differ-
ences among the EU Member States were much bigger in 2020 than they had been in
2008. Such bigger differences were, to a great extent, a result of the divergence among
the OMS. Taking into account the fact that such bigger differences are followed by
an increased budget deficit in all the member states, it implies that the divergence
process is a result of the extreme growth of the budget deficit in several Member
States – namely Belgium, France, Italy, and Spain. The fact that the largest number of
the OMSs had a budget deficit exceeding that of the EU average (namely Austria,
Belgium, France, Greece, Spain, Italy, the Netherlands, and Portugal), whereas in the
group of the NMS it is only Malta, Poland, the Slovak Republic and Slovenia that
had a budget deficit higher than the EU average. On the contrary, the significantly
lower differences seen in 2008 were a result of a low average budget deficit at the EU,
the NMS and the OMS levels, which fact indicates that the largest number of the EU
countries had a low budget deficit in 2008. This implies that the COVID-19 pan-
demic crisis has hampered nominal convergence in terms of the budget balance more
than the economic and financial crisis of 2008 did, which proves the hypothesis H1.
After 2008, however, there were only two episodes of pronounced divergence – the
one in 2009 and the other in 2013, contrary to which Diaz del Hoyo et al. (2017) and
Ferreiro et al. (2017) demonstrated in their studies that, after the period of conver-
gence in the EA-12, divergence in the budget deficits was recorded in the post-crisis
period. The obtained results are more in line with the results obtained by Forg�o and
Jev�c�ak (2015), who proved that the budget deficits had been divergent before the cri-
sis of 2008, but only started to converge after the crisis due to the improvements in
the CEE 10, which was not only true for the year 2013, when the big differences were
a result of the big differences among the NMSs.

The inflation rate is the next nominal convergence indicator. The value of the
Shannon entropy index and the average inflation rate are presented in Figure 2.

The value of the calculated entropy presented in Figure 2 is indicative of the fact
that the differences in the year 2020 were almost slightly bigger than those in 2008.
Hypothesis H2 was proven. In contrast to hot demand in 2008, the current crisis was
followed by greater supply than demand, and the occurrence of deflation in some
countries. In a similar fashion, Forg�o and Jev�c�ak (2015) proved that the inflationary
gap among the EU economies had decreased after the crisis of 2008, but they identi-
fied a significant difference in the price level between the CEE and the EA12. Franks
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et al. (2018) also proved the existence of inflation divergence in the EU12 before
2008, whereas the convergence process at the EU level started after 2009, due to the
inflation convergence of the new members of the Euro area. It can be noted that the
differences among the EU economies were significantly smaller during the period
from 2010 to 2019 than during the period from 2004 2009, which can also be
explained by an increasing number of the Eurozone members. The decreasing trend
of the differences among the EU countries in terms of inflation was stopped by the
current pandemic. Namely, as suggested by Leandro and Jimeno (2020), the lockdown
and the sharp consumption decrease caused deflationary pressures worldwide. So was
the case in the EU as well. It can be noted that the big differences at the EU level in
2020 were to a great extent a result of the bigger differences among the NMSs. Some
NMS, such as the Czech Republic, Hungary, Poland, Romania, Lithuania, Latvia, and
Slovenia, had significantly higher inflation than the EU average. In the group of the
OMSs, there are also the countries like Austria, Finland, and the Netherlands that
had the inflation higher than the EU average. Taking into account the fact that the
slightly bigger differences in 2020 were accompanied by a significantly lower average
inflation rate, it can be concluded that the majority of the EU economies recorded a
low inflation rate, which to a great extent is a result of improved price stability in the
NMSs, taking into consideration the fact that the average inflation rate in this group
of the countries was much lower in 2020 in comparison with that in the year 2008.

The gross debt is the last nominal convergence indicators considered in this
research study, so the Shannon entropy index and the average for this indicator is
presented in Figure 3.

The situation in this area is different to a certain extent than it is the case in the
previous two indicators, taking into consideration the fact that the differences in the
gross debt in the year 2020 were smaller than they had been in 2008, thus indicating
that Hypothesis H3 was not proven. The fact that bigger differences were followed by
an increase in the average EU gross debt, which is also a result of the higher value of
this indicator in the OMSs, especially in Belgium, France, Italy, Greece, Spain, and
Portugal, should also be noted. The extremely high gross debt in the mentioned

Figure 1. The Shannon entropy index and the average for the budget balance (as % of the GDP).
Source: The authors’ calculations.
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countries resulted in the bigger differences among the OMSs than in the NMSs,
where only Cyprus had a significantly higher gross debt in comparison with the other
economies in this group. Contrary to the year 2020, the big differences among the
EU member states in 2008 were predominantly a result of the more pronounced dif-
ferences among the NMSs. Even in 2008, however, the average gross debt was much
higher in the OMSs than in the NMSs, thus indicating that the majority of the OMSs
had had a high gross debt since (and even before) 2008. As a result of the sovereign
debt crisis that followed the financial crisis of 2008, the differences among the EU
countries further had decreased in terms of the public debt until the year 2016, when
the debt began to grow. Odendalh and Springerford (2020) proved significant diver-
gence in the public debt, emphasizing the fact that the Southern Member States were
especially hit by the crisis because their higher debt levels would hamper the recovery,
so their governments had problems to finance the increased costs caused by the
COVID-19 pandemic. These differences can also be explained by the results obtained
by Gr€abner et al. (2020a, 2020b), who emphasized the fact that the Southern EMU
members had followed the debt-led growth model, which resulted in the accumula-
tion of the public debt in those countries.

Figure 2. The Shannon entropy index and the average for the inflation rate (in %). Source: The
authors’ calculations.

Figure 3. The Shannon entropy index and the average for the gross debt (as % of the GDP).
Source: The authors’ calculations.
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In the real convergence field, the first considered indicator is the current-account
balance, which is a very important indicator, especially so during the crisis. In that
sense, the Shannon entropy index and the EU average for this indicator are presented
in Figure 4.

The results presented in Figure 4 are very interesting. The differences among the
EU economies in 2020 were slightly bigger than in 2008, which highlights the fact
that Hypothesis H4 has been proven. Worthy of noting is the fact that those bigger
differences in 2020 were followed by a low average current-account surplus, which
was a result of recording the surpluses in 17 out of the 27 EU countries in 2020,
those surpluses being especially high in Denmark, Germany, Lithuania, Malta, and
the Netherlands. Although Sivrikaya and Kurul (2020) predicted that Austria,
Denmark and Germany would not continue to record surpluses, those countries
recorded surpluses in 2020. Due to the lockdown, the closing of the borders and the
other anti-pandemic measures, most of those surpluses were recorded as a result of
the trade balance surplus, while services did not contribute to the surpluses as they
had in previous years (Eurostat, 2020). On the other hand, almost the same differen-
ces among the EU economies in 2008 were followed by a high EU average current-
account deficit, mainly being a result of the high current-account deficits in the
NMSs. Although Franks et al. (2018) pointed out the fact that the divergence in terms
of the current-account balance among the EMU members had been much pro-
nounced before the crisis of 2008, the bigger differences at the EU level of the year
2006 were predominantly a result of the divergence amongst the NMSs. In 2008, the
majority of the NMSs recorded high current-account deficits due to the global eco-
nomic crisis (especially in the small open economies such as the Baltic States), which
resulted in a high average deficit and an increase in the differences. The sudden stop-
ping of external financing during the crisis of 2008 determined a rapid contraction of
the external imbalances of the current account, mainly in the CEE region that had
received a large share of capital inflows before 2008.

Achieving a satisfactory level of employment and narrowing the gap among the
EU economies in this regard is a very important aspect of real convergence. Hence,
the next indicator is the unemployment rate, which is the indispensable data used in

Figure 4. The Shannon entropy index and the average for the current-account balance (% of the
GDP). Source: The authors’ calculations.
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the real convergence analysis. The Shannon entropy index and the EU average for the
unemployment rate are presented in Figure 5.

Figure 5 points out the fact that the differences among the EU countries in 2020
will be significantly bigger than in 2008, indicating that Hypothesis H5 has been pro-
ven. The EU average in 2020 was higher in comparison with that in 2008, which is
indicative of the fact that divergence in the unemployment rate was a result of the
extremely high unemployment rates in several EU countries. Taking into account the
fact that the OMSs’ average is significantly higher than the NMSs’ average and that
the differences among the OMSs are much less pronounced, a conclusion can be
drawn that the OMSs (Greece, Italy and Spain) contributed to divergence the most.
Those countries have been facing a severe unemployment problem, especially so after
the sovereign debt crisis of 2010, when sharp austerity measures led to a substantial
drop in employment (particularly in the public sector). The global economic crisis of
2008 did not have such a high influence on the differences among the EU economies
when employment is concerned. The differences among the Member States were sig-
nificantly smaller and the EU average was lower. The fact that divergence among the
NMSs in 2008 was slightly less pronounced than that in the OMSs, which is in line
with the results obtained by Franks et al. (2018) and Durkalic et al. (2019), is worth
being emphasized. They found that the unemployment had converged in the EA12
and the EU before the crisis of 2008. they, however, noticed a significant divergence
trend after the crisis. The results are contrary to those obtained by K�onya (2020) that
provided strong support to unemployment convergence in the EU during the crisis
and in the postcrisis period. They also indicated that the NMS countries as a group
had tended to catch up more with the OMSs than with each other, which is not case
in this study, considering that the differences among the NMSs were significantly
smaller than those across the OMSs in the postcrisis period.

Finally, the last considered indicator is the GDP per capita PPP, without which no
serious study of real convergence can be imagined at all. The average value of this
indicator and the calculated Shannon entropy index are presented in Figure 6.

The indicators presented in Figure 6 indicate that the differences among the EU
economies in 2020 were slightly smaller in 2020 than in 2008, according to which
fact a conclusion can be drawn that Hypothesis H6 has not been proven. The

Figure 5. The Shannon entropy index and the average for the unemployment rate (in %). Source:
The authors’ calculations.
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divergence trend is to a greater extent a result of the differences among the OMSs,
taking into consideration the fact that the differences among those countries were sig-
nificantly bigger than those for the NMSs. The obtained results are in line with the
results obtained by Bisciari et al. (2020a, 2020b). They suggested that the divergence
process in the OMSs would be taking place during the years from 2019 to 2021,
whereas the CEE economies would be by characterized by greater resilience to the
Covid-19 crisis. The fact that the EU average was much higher in 2020 than in 2008
and that, as in 2008, it was a result of a higher GDP per capita in the OMSs, should
be highlighted. It is, however, worthy of noting that the differences among the NMSs
were much less pronounced in the postcrisis period, thus indicating the convergence
process among those economies. In a similar fashion, Alcidi et al. (2018) also found
the GDP per capita convergence for the CEE countries during the postcrisis period,
but a divergent path from the EU core southern countries against the EU northern
countries during the crisis and the postcrisis period. Diaz del Hoyo et al. (2017),
Durkalic et al. (2019) and Celi et al. (2020) proved a stronger GDP convergence for
the NMSs before the crisis as a result of the catching-up process, that convergence
having slowed down during and after the financial crisis of 2008, which caused diver-
gence in the EU in terms of the GDP per capita. The NMSs had regained their solid
growth rates a few years before the pandemic and were unable to catch up with the
OMSs, whereas the European southern countries among the OMSs diverged from the
rest of the group. Odendalh and Springerford, (2020) found greater divergence just
before the pandemic among the EU Member States because the Southern European
countries had been underperforming for a long time and because of a significant
decrease in net investments after the crisis of 2008. Their results are just the opposite
to ours that indicate a higher convergence before pandemic comparing to 2008.

Taking into account the fact that the results are mixed and that, both in the group
of the NMSs and in the group of the OMSs, there are outliers in the considered con-
vergence aspects, it is necessary to identify the groups of the countries with similar
characteristics and define proper measures for each one of them so as to overcome

Figure 6. The Shannon entropy index and the average for the GDP per capita PPP. Source: The
authors’ calculations.
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the pandemic crisis, speed up recovery and come to a satisfactory convergence level
at the EU level. For this purpose, a HAC-based cluster analysis was performed.
Beside the EU countries, the EU (27) average is also included in the database as one
of the considered cases in order to define the group of the countries that are the
most similar to the EU average. Figure 7 presents the dendrogram generated by per-
forming the HAC algorithm.

The dendrogram presented in Figure 7 suggests a total of five cluster solution for a
relatively small aggregation limit distance until the point 9 on the axis. Starting from
the top of the dendrogram, the most similar countries are Croatia and Slovakia, clos-
est to the EU27 average and Finland. France and Portugal share some proximity to
Austria and Belgium, enough to merge them with the first group until point 3 on the
axis. Cyprus is fairly similar with these small groups to form cluster 1 together with
them until point 4 on the axis. In some way, these countries significantly rely on the
hospitality and tourism sectors (and even transportation) that were most affected by
the current pandemic, so they have experienced a sharp decline of GDP, an increase
of unemployment and high current account deficits, but also an increase of gross
debt and budget balance because of the extensive adopted measures aimed to support
companies and employees in these sectors. Cluster 3, including Czech Republic,
Hungary, Poland, and Romania, merges with cluster 1 in one of the next stages of
the algorithm, so these countries can be considered relatively close (similar) by the
EU(27) average. Cluster 2, the largest one, contains 12 countries: Germany, Malta,
Netherlands, fairly closely to Lithuania, Slovenia, Latvia, Sweden, Estonia, Denmark,

Figure 7. Dendrogram obtained by hierarchical clustering (using Ward’s method). Source: The
authors’ calculations.
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and Bulgaria. This cluster merges with cluster 5 at the next stage of aggregation.
Cluster 4 contains together Spain, Italy and Greece, the last two countries presenting
outliers values for several considered variables. Greece is someway an outlier for the
cluster because it merges with it arbitrarily, at the last, and at a high distance. The
entire cluster 4 merges with the others in the last stage of aggregation being very dis-
similar from the other clusters, so the three countries, all of them OMS are the most
divergent with EU average. Cluster 5, contains Luxembourg and Ireland, the two
countries with very high values of GDP per capita comparing with all other.

Based on the clusters presented in the dendrogram (Table 4) the countries are
grouped and the average values of all the indicators for each cluster are presented,
which gives a rough picture of the characteristics of the clusters and the main differ-
ences among them.

In order to identify the most influential factors of such a cluster structure, one-
way ANOVA with 2 (eta squared) was applied and the results are given in Table 3.
The F values specify which variables separate the clusters best, and eta squared speci-
fies the size of their effect.

The results presented in Table 3 show that, according to the F values, Inflation
(INF) was the factor with the biggest influence on the cluster formation, only to be
followed by the Gross Domestic Product Per Capita (GDP), the Gross Debt (GD),
and the Unemployment Rate (UNEMP). Their respective contributions to the separ-
ation of the five clusters are statistically significant (p< 0.005). The Current-Account
Balance (CB) are statistically significant, too, but exert a much smaller influence. The
eta squared values (which should be >0.5) confirm the influential role of the men-
tioned indicators in the countries’ cluster membership, and amount to 0.792, 0.755,
0.736, 0.716, and 0.573 (the last being the medium size of the effect) for INF, GDP,

Table 4. Average values of observed indicators for derived clusters.

Ward method

GDP – Gross
domestic
product
per capita INF – Inflation

UNPM –
Unemployment

rate
BB – Budget
balance GD – Gross debt

CAB – Current
account
balance

Cluster 1: Croatia,
Slovak Republic,
Finland, Austria,
Belgium, France,
Portugal,
and Cyprus.

39.3068 0.2804 7.8014 �8.7138 99.2759 �2.6683

Cluster 2: Germany,
Malta, Netherlands,
Lithuania, Slovenia,
Latvia, Sweden,
Estonia, Denmark,
and Bulgaria.

40.9151 0.7901 6.7436 �6.6006 48.1729 5.0198

Cluster 3: Czech
Republic, Hungary,
Poland,
and Romania.

32.3095 2.9598 5.2168 �8.9095 55.3468 �1.1230

Cluster 4: Italy,
Spain, Greece.

33.8227 �0.4267 15.8937 �12.0223 163.3787 �1.3240

Cluster 5: Luxembourg
and Ireland.

95.6745 0.6200 6.0495 �6.4875 45.2910 4.3725

Total: EU average 42.4319 0.8127 7.7961 �8.1628 76.9645 1.0790

Source: Authors’ calculations.
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GD, UNEMP, and CB, respectively. Only for the Budget Balance (BB), the differences
between the means of the clusters are not statistically significant, the eta squared
value indicating a small influence (0.450).

In order to identify the characteristics of derived clusters the average values of
indicators for each cluster are presented in Table 4.

According to the results presented in Table 4, the main characteristics of the
formed clusters are derived and accounted for in Table 5. The characteristics are
derived according to the Maastricht criteria for nominal convergence indicators and
the comparison of the cluster average with the EU average for the real convergence
indicators. Taking into account the fact that the Harmonized Index of Consumer
Prices (HICP) was not used as an inflation indicator (because of its unavailability)
and that some values are negative, Table 5 shows whether a country records inflation
or deflation. A similar situation is with the Current-Account Balance, where a deficit
or a surplus is marked as the characteristics of the cluster.

Table 5 indicates the presence of significant differences among the derived clusters,
thus indicating their different responses to the pandemic crisis, as well as their
macroeconomic conditions in the previous period. The most affected are the coun-
tries from Cluster 4, which were faced with serious macroeconomic problems in the
last decade, jeopardizing the convergence process. After the sovereign debt crisis that
took place in 2010, those countries have not managed to stabilize their macroeco-
nomic performances. The two of them (Italy and Spain) had been faced with the
severe health crisis that made the situation even worse during 2020. On the other

Table 3. ANOVA with eta squared report.

Source of variance
Sum

of Squares df Mean Square F Sig Eta2

BB – Budget balance –
General government net
lending/borrowing,
(Percent of GDP)

Between groups 79.365 4 19.841 4.499 .008 0.450
Within groups 97.019 22 4.410
Total 176.384 26

CB – Current account
balance – Current
account balance,
(Percent of GDP)

Between groups 326.047 4 81.512 7.380 .001 0.573
Within groups 243.003 22 11.046
Total 569.050 26

GDP – Gross domestic
product – Gross
domestic product per
capita, constant prices,
Purchasing power parity,
(Percent change)

Between groups 6402.897 4 1600.724 16.966 .000 0.755
Within groups 2075.636 22 94.347
Total 8478.533 26

GD – Gross debt –
General government
gross debt, (Percent
of GDP)

Between groups 38549.896 4 9637.474 15.369 .000 0.736
Within groups 13795.273 22 627.058
Total 52345.169 26

INF – Inflation, end of
period consumer prices,
(Percent change)

Between groups 25.394 4 6.348 20.988 .000 0.792
Within groups 6.655 22 0.302
Total 32.048 26

UNEMP –
Unemployment rate,
(Percent of total
labor force)

Between groups 240.503 4 60.126 13.846 .000 0.716
Within groups 95.535 22 4.343
Total 336.038 26

Source: Authors’ calculations.
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hand, the least affected were the countries from Cluster 5. Those small open econo-
mies with a much less pronounced health crisis managed to stay relatively stable dur-
ing 2020.

5. Conclusion and policy implications

The results obtained in this study indicate that COVID-19 will significantly force fur-
ther economic divergence within the EU in the future if appropriate measures both at
the EU level and at the national level are not implemented. The entropy method
employed in this study suggests that, in many aspects (namely inflation, the budget
balance, the current-account balance and the unemployment rate), the differences
among the EU economies were bigger in 2020 than in 2008, when the global eco-
nomic crisis occurred. One of the interesting results is also the fact that the differen-
ces in the gross debt were smaller in 2020 than in 2008, which, however, is a result
of the worsening situation in public finance in all the countries, especially in
the OMSs. Apart from Italy, Spain, Greece, and Portugal, which have been faced
with the indebtedness problem for one whole decade, Belgium, France, and Austria
were the OMSs with the average gross debt greater than the EU average gross debt.
As for the GDP per capita, the differences were also slightly smaller in comparison
with the year 2008. The EU average, however, was much higher in 2020 than in
2008, indicating that the almost unchanged level of differences was a result of the
catching-up process in some NMSs, such as Cyprus, the Czech Republic, Estonia,
Lithuania, Slovenia, and Malta.

Table 5. The structure of clusters and their characteristics.
Cluster Countries BB INF GD GDP UNEMP CAB

Cluster 1 Croatia, Slovak
Republic,
Finland,
Austria,
Belgium,
France,
Portugal,
and Cyprus.

Close to
EU average

Low High Close to
EU average

Close to
EU average

Deficit

Cluster 2 Germany, Malta,
Netherlands,
Lithuania,
Slovenia,
Latvia, Sweden,
Estonia,
Denmark,
and Bulgaria

Low Close to
EU average

Low Close to
EU average

Low Surplus

Cluster 3 Czech Republic,
Hungary,
Poland,
and Romania,

Close to
EU average

High Low Low Low Deficit

Cluster 4 Italy,
Spain, Greece

High Deflation High Low High Deficit

Cluster 5 Luxembourg
and Ireland

Low Low Low High Low Surplus

Source: authors’ calculations.
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Bearing in mind the fact that as many as five clusters were derived using HAC, it
can be concluded that the differences among the EU countries are still present and
that the European Commission should adjust the measures to the conditions in a par-
ticular group of countries so as to ensure nominal convergence and real convergence
in the future. The obtained results provide a good basis for defining certain policy
implications for the derived clusters. Taking into account the fact that the Cluster 2
and Cluster 5 countries are in a more favorable position and the fact that they have
remained relatively stable during the crisis, appropriate measures should be formu-
lated for the countries from the remaining three clusters.

Greece, Italy, and Spain (Cluster 4) will be in the most unfavorable position, con-
siderably contributing to a higher divergence level among the EU economies. To fight
against the COVID-19 pandemic, the governments in the mentioned countries have
increased public spending, which has further hampered their already weak public
finance. Additional public expenditures (such as medical resources, saving jobs, subsi-
dizing SMEs) and foregone revenues (such as the cancellation of some taxes and
social security contributions) immediately led to the budget balance deterioration
without any direct compensation later. When economic conditions allow it, the men-
tioned countries should pursue the fiscal policies aimed at achieving prudent fiscal
positions and ensuring debt sustainability. Taking into consideration the fact that reli-
ance on the monetary policy alone to respond to shocks might not be efficient
enough, the fiscal policy needs to play a crucial role. After the financial crisis of 2008,
the structural changes that were necessary so as to avoid future crises have not imple-
mented, which has resulted in raising financial non-transparency and growing
inequality during the current crisis. Progressive capital taxation is one possible solu-
tion to the said problems. Taxation is a much fairer and much more efficient solution
than the other government expenditures financed by borrowing. The worst solution
in terms of fairness and efficiency is an extended austerity course, which exactly is
the policy having been applied in Europe as a cure for overcoming the crisis in 2008.
Those countries are characterized by high unemployment and the major problem
they are being faced with is the fact that they considerably rely on labor-intensive
activities, such as tourism, which is among the most affected sectors. Although those
countries have already introduced programs intended to reduce labor costs for the
companies that have ceased their business operations or the companies that have
been hit hard by the crisis, the measures such as the protection of employment con-
tracts, the provision of income support to the affected workers, and the implementa-
tion of a comprehensive part-time job program wherever it is possible would be a
more sustainable and flexible solution. Such a program would allow companies to
apply modulated worktime reductions according to the level of the business activity,
simultaneously preserving the normal working of the economy. It is especially
important for Greece, taking into consideration the fact that this country has been
facing the unemployment problem for over one whole decade now.

The fact that a sharp increase in the unemployment rate as a result of the crisis
will burden the already limited capacities of social services and employment services
in providing support to workers and employers in the mentioned countries should
also be taken into account. The extension of the spectrum of available flexible
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working models and the revision of the incentive system for a better promotion of
the sustainable forms of employment would contribute to the maintenance of the
economic activity and jobs during the periods of the restricted movement of people
and goods. To this end, the adoption of the digital technologies in enterprises that
would offer alternative ways of working and provide digital services could be a good
solution as well.

Increasing investment in order to stimulate growth in the priority sectors will be
crucial for supporting sustainable growth and employment. It will be important to
promote private investment, bearing in mind the fact that public investment funds
are limited. With the interest rates at a very low level in the considered economies,
the scope for further interest rate cuts is also limited. Central banks, however, may
intensify using unconventional monetary policy tools such as large-scale asset pur-
chases to obtain additional support to the private investment activity. As far as public
investment projects are concerned, the government should prioritize the implementa-
tion of the already developed public investment projects and use private-public part-
nerships wherever possible.

The Cluster 4 countries are faced with yet another, additional problem of being at
a risk of deflation. Namely, in addition to causing a deep recession, the crisis is also
creating a massive slack in goods (the unused capacity of fixed assets) and labor mar-
kets (mass unemployment), driving a price collapse in the commodities such as oil
and industrial metals at the same time. Deflation will increase the risk of insolvency.
In the short run, the governments of the mentioned countries will need to run mone-
tized fiscal deficits so as to avoid depression and deflation. Otherwise, they will be
faced with stagflation in the long run.

It should be noted that the Cluster 3 countries will face a low level of the eco-
nomic activity in comparison with the EU average, relatively high inflation and a cur-
rent-account deficit. These countries, however, have relatively favorable
macroeconomic conditions according to the remaining convergence indicators, so
they have a broader spectrum of measures to boost the economic activity. Their gross
debt level gives them the possibility to use more flexible fiscal measures, such as
rules-based fiscal stimulus measures. They are particularly effective when interest
rates are at their lower bound (so that they cannot be cut further) and the lags of the
discretionary fiscal policy measures are too long. Even more so, after the occurrence
of demand shocks, a fiscal stimulus should especially be effective in the case when
the economy’s resources are unemployed, and the monetary policy is flexible. Such
fiscal rules will prepare those economies for future shocks, given the fact that they
are highly effective and more timely than discretionary fiscal measures and monetary
policy measures in the case of extremely low interest rates. Although designing and
adopting these measures require time and political agreement, they can markedly
decrease the likelihood of the occurrence of a demand-driven recession in the future.

Although the Cluster 1 countries are characterized by low inflation and have the
GDP per capita, employment and the budget balance close to the EU average GDP
per capita, employment and budget balance, they are faced with high gross debts and
high current-account deficits. So, they should also implement the mentioned meas-
ures aimed at decreasing indebtedness. Those countries rely on tourism to a great
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extent, so it is not surprising at all that these countries are faced with a current-
account deficit. So, the current account will be balanced when travel bans and lock-
downs are abolished. In the short run, they should promote and support merchandise
export through intensified trade liberalization, the adjustments of exchange rates (in
non-EMU countries), the introduction of the exemption of reinvested earnings from
the tax base in order to increase productivity in industry, the implementation of
structural reforms (before the whole privatization and deregulation) so as to increase
the efficiency and competitiveness of the economy through lower costs and so on,
with the intention to neutralize the effect of lower tourism exports.

All of the foregoing measures should lead to improvements in the countries badly
hit by the pandemic crisis and their catching up with the Cluster 2 and Cluster 5
countries. The European Commission and the other EU bodies, however, should pro-
mote solidarity among the EU Member States through the allocation of the cohesion
fund 2021–27 and the other cohesion measures that will enable a balanced develop-
ment of the EU Member States.

A major limitation of this study is that the paper has analyzed the convergence in terms
of 3 nominal convergence ratios and 3 real convergence ratios, it hasn’t considered all the
nominal and convergence ratios. Further research could aim to analyze the convergence in
terms of long-term bond interest rates, labor productivity or trade openness. Another limi-
tation is represented by the short period of time analyzed during the current pandemic
which is a crisis in process, with unexpected shifts and consequences. A direction for a fur-
ther research could be the analysis of a longer period of time for the pandemic crisis and
this could allow different methodological approach, such as a panel analysis for the effects
of the pandemic on the real and nominal convergence in the EU area.
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