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Abstract
This study examines the convergence/divergence of people’s sentiments over Covid-
19 in European economies and investigates the role of the support policies that were
implemented by governments and central banks. The analysis focuses on 26 EU coun-
tries plus the UK, using changes in human mobility to essential places as a proxy
for pessimistic/optimistic sentiments. Based on a panel-clustering methodology and
multinomial logistic regressions, the results suggest heterogeneous effects of Covid-
19 on people’s behavior in Europe, which were not drastically reduced through fiscal-
or monetary-policy interventions. Heterogeneous Covid-19 impacts are a matter of
concern in the EU context, where harmonization is a primary target. Thus, given the
need for harmonization, additional EU-wide support policies are necessary in the post-
Covid-19 era in order to effectively address asymmetries across member economies
and restore the convergence process.

Keywords Covid-19 · Sentiments/expectations · Government policy · Panel
convergence · Multinomial logit regressions

JEL Classification E60 · E70 · C54

1 Introduction

The pandemic of Covid-19 profoundly affected the global economy. Partial or full
lockdowns were implemented in many countries, causing a disruption of financial
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and commodity markets, international trade, and global supply chains. Within this
environment, governments and central banks sought to support households and firms
through fiscal stimulus programs and measures aimed to lower the cost of borrowing,
although the intensity of such policies varied across countries. In general, there is still
considerable uncertainty regarding the longer-term economic consequences of Covid-
19 and the extent to which the path to full economic recovery would differ across
countries (Arthi and Parman 2021; Jordà et al. 2022; Bianchi et al. 2023).

The quantification of the pandemic’s impact has been the subject of a growing
literature. Part of this literature examines the effects on the global economy, based
on simulations of general equilibrium models that combine epidemic and economic
dynamics (Eichenbaum et al. 2020; Acemoglu et al. 2020; McKibbin and Fernando
2021). Other studies use data on stock returns, energy consumption, or manufacturing
exports to provide evidence on how economic activity in specific countries has evolved
since the pandemic’s outbreak (Baker et al. 2020; Alfaro et al. 2020; Deb et al. 2022;
Famiglietti and Leibovici 2022).

Despite the growing literature in this area, there is still no systematic empirical
evidence on how Covid-19 has affected convergence patterns across economies and
whether policy actions by governments and/or central banks have contributed to reduc-
ing cross-country asymmetric effects. Given that convergence is an explicit objective
in the EU, this study places the focus on the European economies, examining the
differential impact of the Covid-19 pandemic on people’s behavior and the extent
to which support policies led to a more harmonized cross-country pattern. EU con-
vergence has received a lot of attention in the past, but recent studies examining
convergence/divergence during Covid-19 are limited and mostly use average, yearly-
based, measures of dispersion, such as coefficients of variation, comparing their values
for selected macroeconomic aggregates between 2020–2021 and 2019. Our analysis
complements this literature by applying a panel-convergence methodology to high-
frequency human mobility data to test for convergence, while it uses multinomial
logit analysis to identify aspects of the pandemic that may have been responsible for
cross-EU asymmetric patterns and the emergence of distinct clubs of convergence.

More specifically, the objective of the study is twofold. First, using the Phillips–Sul
(2007, 2009) panel-convergence testing procedure and data from 26EU countries, plus
theUK, spanning over two periods, February-November 2020 and January–September
2021, it seeks to explore to what extent people’s beliefs and sentiments across Europe
during theCovid-19 outbreak have followed a common or a divergent path andwhether
the vaccination process contributed to a greater harmonization. Second, basedonmulti-
nomial logistic regressions, it explores the role in convergence/divergence patterns of
the fiscal and monetary policies implemented during the respective periods. The issue
is of particular relevance in the European Union, to the extent that divergence in
people’s beliefs and sentiments can cause respective divergence in spending or labor-
supply decisions and thus lead to overall cross-country differentiated patterns, which,
in the EU context, where economic harmonization is a primary target, would be a mat-
ter of concern. Indeed, a growing empirical literature demonstrates that particularly
in periods of high uncertainty, beliefs and sentiments are crucial in shaping economic
decisions (Bailey et al. 2019; Coibion et al. 2021; D’Acunto et al. 2022; Hendren 2017;
Kuchler and Zafar 2019). Especially during the pandemic crisis, several studies point
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to the close relationship between sentiments/expectations, or corresponding behavior,
and economic outcomes (Andersen et al. 2020; Sheridan et al. 2020; Cox et al. 2020;
Coibion et al. 2020a, b; Bounie et al. 2020; Hacıoğlu-Hoke et al. 2021; Chen et al.
2021a, b; Carvalho et al. 2021; Van der Wielen and Bsrios 2021; Kapetanios et al.
2022). Thus, given the relationship between beliefs/sentiments and economic deci-
sions/outcomes, in this study we ask the following questions: how similar/dissimilar
has been people’s behavior toward Covid-19 in the European economies? To what
extent did the initiation of vaccination programs affect convergence/divergence pat-
terns? How effective have been the fiscal support measures, or the lower cost of
borrowing through the monetary easing of the central banks, in achieving greater
cross-country harmonization and reducing the probability of EU countries belonging
to different convergence clubs?

To examine these questions, we focus on changes relative to a pre-Covid-19
baseline in people’s visits to essential places (grocery and farmers’ markets, food
shops, drug stores, and pharmacies), given that, particularly in periods of turbulence
caused by extraordinary situations, visits to these places can be taken to reflect pes-
simistic/optimistic expectations about the future. A negative change would imply a
switch toward more pessimistic expectations, while a positive change would imply a
switch toward more optimism. We, thus, use this variable as an overall indicator of
pessimism/optimism in European economies during the Covid-19 period and exam-
ine potential channels through which the pandemic could have affected cross-country
convergence/divergence in this indicator, focusing on the role of support policies, and
in particular, whether fiscal and/or monetary interventions contributed to more har-
monization. Human mobility indicators are used by a number of studies to investigate
associations with other Covid-19-related variables, while a growing literature empha-
sizes the close connection between such indicators and people’s beliefs and sentiments
(Chan et al. 2020; Rocher and Renault 2021; Feng and Kirkley 2021; Li et al. 2022).

Our findings can be summarized as follows. First, there is evidence of considerable
heterogeneity across European economies in responses to Covid-19, with the results
suggesting the presence of several distinct clubs of convergence as far as people’s senti-
ments/expectations are concerned in both periods considered. Second, the initiation of
vaccination programs was not accompanied by a drastic switch toward greater conver-
gence. Four distinct convergence clubs are detected even during January–September
2021, each with different country memberships compared to February–November
2020. Third, the driving forces behind the club-convergence patterns in the two peri-
ods considered are not the same. Unlike during February–November 2020, in the
period January–September 2021 heterogeneity in fiscal support policies appears to
have played a crucial role in differentiating people’s sentiments/expectations across
the sample countries.

Overall, as convergence is an explicit objective in the EU, the results suggest the
necessity of additional and more coordinated support policies in the post-pandemic
era that could enable member states to offset the asymmetric impacts of Covid-19 on
their economies and restore the harmonization process.

The rest of the paper are structured as follows. Section 2 provides a discussion of
related studies and identifies the contribution of the paper to the literature. Section 3
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describes the methodology and the data we use for the analysis. Section 4 presents the
empirical findings. Section 5 concludes.

2 Literature review andmotivation

There is a large literature on the pandemic’s economic consequences. Part of this
literature draws on experience from past pandemics or uses simulations of general
equilibrium models that emphasize interactions between epidemic and economic-
activity dynamics to provide a quantification of the global impact of Covid-19 (Barro
et al. 2020; Jordà et al. 2022; Eichenbaum et al. 2020; Acemoglu et al. 2020; Bairoliya
& Imrohoroglu 2020; McKibbin & Fernando 2021). Other studies use single-equation
structural models or vector autoregression methodology to examine effects on indi-
vidual countries, or on specific sectors such as the labor market (Coibion et al. 2020a,
b; Fana et al. 2020; Costa Dias et al. 2020; Albanesi & Kim 2021), international trade
and capital flows (Baldwin and Evenett 2020; Free and Hecimovic 2021; Goldbach
and Nitsch 2022), financial and stock markets (Alfaro et al. 2020; Al-Awadhi et al.
2020; Ashraf 2020), or consumption spending (Cox et al. 2020; Bounie et al. 2020;
Andersen et al. 2022).

Other studies focus on fiscal- and monetary policy during Covid-19. Heyden and
Heyden (2021) and Klose and Tillmann (2021) use data on policy announcements
in Europe and the US and find negative effects on stock and bond markets from
the announced expansionary fiscal measures and positive effects from the announced
expansionary monetary measures. Chen et al. (2021a, b) examine real-time policy
reactions to Covid-19 and detect considerable cross-country heterogeneity in fiscal
policy interventions, especially with respect to the size of fiscal spending. Chudik et al.
(2021) use impulse response functions derived from an estimated global VAR model
to assess the macroeconomic effects of fiscal interventions and predict lower short-run
output contractions in countries with larger fiscal-support programs. Famiglietti and
Leibovici (2022) present similar evidence for theUS indicating that fiscal interventions
contributed to mitigating the drop in state-level economic activity, while Dergiades
et al. (2023) find that these interventions also helped to bring infections cases down
through lower workplace hours by individuals. On the other hand, focusing on the EU
context, Batini et al. (2020) emphasize that fiscal co-ordination and risk-sharing are
the optimal way to deal with situations like Covid-19, in order to lessen the trade-
off between supporting member-state economies and minimizing the probability of
sovereign debt crises in the post-covid era. In the same spirit,Makin and Layton (2021)
point to potential risks to macroeconomic stability in the post-Covid-19 period, due to
non-coordinated fiscal responses by EU governments and elevated public debt levels
in some member states.

With respect to the EU, while convergence/divergence trends have been studied
extensively in the past, few recent papers focus on similarities/dissimilarities in Covid-
19 impacts across member states (Gräbner et al. 2020; Muggenthaler et al. 2021;
Abrhám & Vošta 2022; Holobiuc and Miron 2022; Fedajev et al. 2022; Alcidi et al.
2023; De Haan et al. 2023). The majority of these studies find heterogenous effects of
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Covid-19, mostly based on coefficients of variation, or other similar dispersion mea-
sures, for selected macroeconomic variables in 2020–2021 relative to 2019, or relative
to other pre-covid periods. For example, using coefficients of variation, Abrhám and
Vošta (2022) find that the divergence of GDP per capita among the EU27 increased
from 41.1% in 2019 to 45.1% in 2020 and 46.2% in 2021, while among the Eurozone
economies increased from 41.6% in 2019 to 45.0% in 2020 and 47.7% in 2021. In
the same spirit, based on coefficients of variation, Holobiuc and Miron (2022) find
bigger differences among the EU countries in terms of individual consumption and
households’ consumption expenditures in 2020 compared to the period 2010–2019.
Alcidi et al. (2023) present similar evidence examining yearly based standard devi-
ations of incomes and spending levels for 2020–2021. Fedajev et al. (2022) use the
Shannon entropy index as a measure of divergence and conclude that the disparities
among the EUmember states in terms of unemployment, inflation, and budget balance
were greater in 2020 than in 2008 when the global financial crisis occurred. De Haan
et al. (2023) examine output-gap similarities and detect more pronounced differences
among the Eurozone economies in terms of the amplitude of output gaps during the
pandemic’s first four quarters (2020Q2–2021Q1) than in the previous four quarters
(2019Q2–2020Q1).

Our study seeks to complement this literature by examining people’s sen-
timents/expectations and corresponding behavior, which constitute an important
transmission channel of shocks to the economy (Bailey et al. 2019; Coibion et al.
2021; D’Acunto et al. 2022; Hendren 2017; Kuchler and Zafar 2019) and by using a
convergence methodology that allows for transitional dynamics. In particular, in this
study, we place our focus on how similar/dissimilar the pandemic’s impact on people’s
beliefs and perception about the future in Europe and towhat extent the initiation of the
vaccination process, the fiscal-stimulus programs, and/or the lower cost of borrowing
through monetary easing by the central banks contributed to a greater cross-country
harmonization.We, thus, focus on 26 EU countries, plus the UK, using high-frequency
data on humanmobility to essential places as a proxy for pessimistic/optimistic expec-
tations and the Phillips–Sul (2007, 2009) panel-convergence methodology to test for
convergence. Unlike coefficients of variation or other similar dispersion measures that
provide a yearly-based measure of divergence, the Phillips–Sul methodology allows
for heterogeneous transitional dynamics and can be used to identify which countries
are drifting over time toward greater or less convergence.Moreover, after having inves-
tigated convergence/divergence patterns through the Phillips–Sul procedure, we test,
based on multinomial logit regressions, how sensitive have convergence/divergence
patterns been to key aspects of the Covid-19 period, i.e., cross-country differences in
the intensity of restrictions, mortality risks, and fiscal or monetary interventions. Thus,
our study differs from, and contributes to, the existing literature on EU convergence
during Covid-19 both in terms of focus and in terms of methodology.

More generally, our study is related to a growing literature investigating behavioral
responses toCovid-19 and assessing their consequences. For example, usinghousehold
bank transaction data in The Netherlands, Kapetanios et al. (2022) find that Covid-19,
through generalized uncertainty, had a direct impact on consumers’ behavior, which
led to lower consumption spending independently of the lockdown measures and the
associated drop in incomes. Based on data from Denmark, the UK, China, and Spain,
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Andersen et al. (2020), Sheridan et al. (2020), Hacıoğlu-Hoke et al. (2021), Chen
et al. (2021a, b), and Carvalho et al. (2021) report similar results, indicating that
consumers’ direct responses to Covid-19, including voluntary stay-at-home behavior
due to generalized uncertainty and infection-related risks, were not less important than
the lockdowns in causing lower spending levels during the pandemic’s early stages.
In the same spirit, employing several uncertainty measures, including newspaper-
based uncertainty, Baker et al. (2020) find that about half of the output contraction in
the US during the pandemic’s initial phase could be attributed to behavioral effects,
through Covid-19-induced economic uncertainty. Van der Wielen and Bsrios (2021),
using Internet search data, and detecting an increase in the intensity of searches on
issues related to employment/ unemployment, also point to strong behavioral effects of
Covid-19 through income/job anxiety, concluding that the pandemic’s overall socio-
economic impact could be as negative as the financial crisis of 2007–2009. Cox et al.
(2020), Coibion et al. (2020a, b), and Bounie et al. (2020) present results in the same
direction, suggesting a robust relationship between consumers’/workers’ expectations,
spending and/or labor-market decisions, and the cost of Covid-19 crisis for the US
and France.

Our study is also related to a growing body of literature emphasizing the connection
between people’s sentiments/expectations and human mobility during crisis periods,
including the Covid-19 pandemic. For example, Huang et al. (2020) use online emo-
tional reactions to Covid-19 as a proxy for humanmobility in a sample of 20 developed
and developing countries, in order to assess responsiveness to containment measures.
Feng and Kirkley (2021) construct different indicators of Covid-19-related sentiments
based on online tweets and find that most of these indicators had been consistently
highly correlated with human mobility in 49 cities across the US. Based on tweet
data from 58 countries, Chan et al. (2020) also find that people’s feeling and risk atti-
tudes toward Covid-19 have, to a significant extent, been reflected in human mobility
patterns. Similar evidence, suggesting that human mobility patterns are strongly con-
nected with people’s beliefs about the future, is documented by Porcher and Renault
(2021) for the US and by Li et al. (2022) for China.

3 Methodology and data

3.1 Methodology

The empirical analysis consists of two parts. In the first part, similarities/dissimilarities
in people’s behavioral responses to Covid-19 are examined by applying a panel-
convergence procedure to data on human mobility to essential places in 26 EU
countries, plus the UK, over two periods of equal length that correspond to the pan-
demic’s pre- and post-vaccine phases. In the second part, having identified which
countries are together drifting over time toward greater convergence and thus consti-
tute distinct convergence clubs, we use multinomial logit regressions to investigate to
what extent cross-country differences in key developments during Covid-19 (restric-
tions and associated expectations of income/job loss, morality risks, fiscal support by
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governments, and changes in the cost of borrowing through monetary easing by the
central banks) can explain the emergence of distinct convergence clubs.

To test similarities/dissimilarities in people’s behavior toward Covid-19, we use
the Phillips–Sul (2007, 2009) panel-convergence methodology,1 which is based on a
specification of panel-data decomposition of the variable of interest that allows for
heterogeneous transitional dynamics. In particular, panel data, Xit , can be represented
by:

Xit � git + αi t , (1)

where git is a systematic component, αit is a transitory component, and both git and
αit may consist of common and idiosyncratic elements. To isolate idiosyncratic from
common elements, (1) can be modified as follows:

Xit �
(

git + αi t

μt

)
μt � bitμt , (2)

Xit now consists of two components, a shared component μt , and an idiosyncratic
component bit , which includes a transitory element that absorbs αit . In country-panel
data, the interpretation is that μt could be common among economies, while idiosyn-
cratic dynamics are described by the bit’s. Convergence of all countries to a common
long run path implies lim

k→∞bit+k � b for i � 1, 2,…N . Transitional dynamics may

differ, so convergence is investigated via the evolution of the bit‘s.
Given the large number of parameters, a relative transition coefficient, hit , can,

more conveniently, be used, describing transition paths with respect to panel average:

hit � Xit

N−1
∑N

i�1 Xit
� bit

N−1
∑N

i�1 bit
(3)

where the hit’s measure countries’ relative departure from μt and thus reflect possible
divergence. To formulate a null hypothesis of convergence, the following semipara-
metric model for the transition coefficients is proposed by Phillips and Sul (2007,
2009):

bit � bt + σi tεi t , σi t � σi

log(t)tα
, σi > 0 (4)

where εit is iid (0,1) over i and weakly dependent over t, and α represents the conver-
gence rate.Basedon (4), the hypothesis of convergence canbepresented as H0 : bi � b

1 As, e.g., Apergis andCooray (2014) point out, the Phillips-Sul testing procedure has important advantages
over other methods of examining cross-country convergence: (1) no assumptions regarding the stationarity
of the variable of interest and/or the presence of common factors need to be made; (2) the convergence test
can be explained as an asymptotic cointegration test, and thus one need not worry about small-sample con-
siderations that are crucial in unit-root and cointegration testing; and (3) the specification can be interpreted
as a general non-linear time-varying model. For a similar convergence method, based on country pairs with
interdependencies among the different pairs, see Stengos, et al. (2018) and Beylunioğlu et al. (2020).
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for all i with α ≥ 0, versus Hα : bi �� b for all i with α < 0. To test for convergence,
Phillips and Sul suggest the estimation of (5):

log

(
H1

Ht

)
− 2log(logt) � α + βlogt + ut (5)

with Ht � N−1
N∑

i�1

(hit − 1)

2

,

where for t � [rT ], [rT ] + 1, . . . , T andr > 0, H1
Ht

is the cross-country variance-ratio
and β is a scaled estimator of the speed-of-convergence parameter since β � 2α.
In the context of (5), the hypothesis of full convergence (convergence of all coun-
tries) can be tested through a one-sided test (‘logt test’), based on heteroscedastic and
autocorrelation-consistent standard errors and is rejected at the 5% significance level
if tβ̂ < −1.65.

If the ‘logt test’ is rejected for the whole sample, a clustering procedure can be
used to detect possible convergence-subgroups (clubs) in the panel, consisting of the
following four steps:

(i) Sort the N countries in descending order according to the last-period value
of the time series. (ii) Combine all possible core groups/clubs Ck , by taking the
first k highest countries for 2≤k≤N and use the logtk test within each subgroup
of size k to test for convergence. Then, set the core club C* of size k* as the
club for which the maximum computed logtk occurs, provided that it complies
with the convergence hypothesis. (iii) After the core club C* is detected, run the
logt regression adding one country at a time to the core club C*. If the logt test
strongly satisfies the convergence hypothesis, then add the country to group C*.
Countries included initially in the core group C* and those added constitute the
first convergence club. (iv) Repeat steps (i)–(iii) in order to determine whether
there are other subgroups that constitute convergence clubs. If there are no further
convergence clubs, the remaining countries diverge.

Because this club-convergence algorithm may imply more members of clubs than
their true number, Phillips and Sul (2009), as a robustness check, propose testing for
merging adjacent initial clubs into larger convergence groups model.

Having examined convergence/divergence in this way based on the Phillips-Sul
panel-clustering method, the next step is to investigate, through multinomial logit
(MNL) analysis, the role of the different channels of Covid-19 impacts in country
assignments to distinct convergence clubs. MNL regressions are a useful framework
for examining, in a probabilistic way, potential determinants of a categorical variable
with more than two outcomes when the various categories have no natural ordering.
This is the case here, as the variable to be explained through the MNL regressions is
categoricalwithmultiple outcomes (different country-convergence clubs due toCovid-
19), while the right-hand-side variables reflect cross-country developments owing to
the pandemic.More generally, for a panel dataset consisting of a dependent categorical
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variable Y with M outcomes (1, 2,.., m, …, M) and repeated observations per entity i
for Xj explanatory variables (j � 1, 2,…L), we have the following MNL model:

(6)

g (Ym) � ln

[
(Y � m|X )

(Y � M |X )

]

� �m0 +�m, 1X1, i t +�m, 2X2, i t + . . . �m, j X j , i t · · · +�m, L X L , i t + uit

g(Ym) can be interpreted as consisting of M-1 logit equations, each reflecting the
likelihood of having response m � 1, 2, …, M − 1 relative to a reference case M.
The �m, j ′s capture the effect on the logit of a one-unit increase in the value of the
corresponding explanatory variable when the other variables are held constant. Thus,
in our case, if full-sample convergence is rejected and club convergence prevails,
(6) can be used to assess, in a probabilistic context, how sensitive are convergence
clubs to cross-country dissimilarities in key developments during Covid-19, i.e., lock-
downs and corresponding income loss, infection-related mortality risks, fiscal support
policies, and lower borrowing costs through monetary-policy easing by the central
banks. If any of such factors has been important for the assignment of a country to a
club other than the reference/base club, this would be reflected in the sign (positive)
and statistical significance of the �m, j ′s . The MNL model can more conveniently be
expressed in terms of relative risk ratios (RRR), where the coefficients are described
by the exponential function:

R R R(Ym) � Pr(Y � m|X)

Pr(Y � M |X)
� exp

⎛
⎝�m0 +

L∑
j�1

�m, j X j , i t

⎞
⎠ (7)

When the RRR coefficient on a given variable is significantly greater than unity,
then, in terms of this variable, the probability of obtaining outcome/grouping m is
greater than that of obtaining outcome/grouping M.

3.2 Data

Human mobility data to test for convergence/divergence of people’s behavior toward
Covid-19 are obtained fromGoogleMobility Reports.2 This set of data measures, on a
daily basis, the percentage change in people’s visits to specific places during the pan-
demic compared to a pre-Covid-19 baseline, which corresponds to themedian value of
the 5-week period from January 3 to February 16, 2020.We focus onmobility to essen-
tial places (grocery markets, farmer’s markets, specialty food shops, and pharmacies)
given that, compared to other places, is least likely to have been directly connected
to lockdowns (in most countries lockdowns did not apply to essential places), while
especially in periods of extreme crisis, it can be taken to reflect people’s beliefs and
confidence about the future. We use the trend component of this series by apply-
ing a Hodrick-Prescott filter to the raw data since daily observations are likely to

2 https://www.google.com/covid19/mobility/.
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contain a large amount of short-run variability that may cause problems of inter-
pretation regarding people’s sentiments/expectations.3 The sample consists of 26 EU
economies,4 plus theUK, for two periods (of equal length), i.e., 17/2/2020-30/11/2020
and 17/12/2020-30//9/2021,which correspond to the pandemic’s pre- and post-vaccine
phases. Focusing on these two periods allows us to investigate how the initiation of
the vaccination process has affected the outcomes.5

Regarding the right-hand side variables in the MNL regressions to explain con-
vergence clubs, we use proxies for cross-country dissimilarities in key elements of
the Covid-19 period: (1) strictness of controls leading to income risks through wors-
ened macroeconomic conditions and/or mortality risks through a realization of the
pandemic’s severity (Chan et al. 2020; Coibion et al. 2020a, b; Fetzer et al. 2021;
Dergiades et al. 2022), (2) intensity of fiscal measures to support incomes and the
unemployed (Chen et al. 2021a, b; Chudik et al. 2021), and (3) magnitude of changes
in the cost of borrowing through monetary easing by the central banks (Li et al. 2021).
As a proxy for restrictions and controls, we use the Hale et al. (2021) stringency
index (OxCGRT Database),6 which records the overall strictness of government-
imposed ‘lockdown-type’ measures during the pandemic, and takes values between
0 and 100. Although in most countries, ‘lockdowns’ were not applied directly to
essential places, they are expected to have affected people’s sentiments/ expectations
indirectly, through anticipations of lower incomes due to the slowdown of economic
activity and/or infection-induced mortality risks by reflecting the pandemic’s con-
tagiousness. To isolate effects resulting from mortality-related risks, the interaction
of the restrictions variable with the announced number of new Covid-19 fatalities is
included in the set of regressors, with the respective fatality data obtained from ECDC
(European Center for Disease Prevention & Control).7 Fiscal measures to mitigate
the pandemic’s adverse economic consequences are proxied by the Hale et al. (2021)
OxCGRT economic-support index,8 which records how the intensity of fiscal support
by governments has varied across countries and includes income support as well as
debt relief. This index also takes values in the range of 0–100, and a higher value
indicates greater support. To proxy monetary easing by the central banks, we use
data on a set of short-term interest rates (1-, 6- and 12-month money market rates),
obtained from Eurostat (Economy & Finance Database)9 and measured as deviations
from pre-Covid-19 levels (values in 2019).10 To allow for cumulative effects on sen-
timents/expectations of the pandemic’s various aspects, right-hand-side variables in

3 The Phillips-Sul panel-convergence methodology requires no assumptions regarding the stationarity of
the variable of interest and/or the presence of common factors.
4 Cyprus is not included due to data unavailability.
5 We have avoided examining a later equal-length period given that the initiation of the Ukraine-Russian
conflict in February 2022 could introduce bias in the comparability of the results.
6 Stringency index, https://www.bsg.ox.ac.uk/research/covid-19-government-response-tracker.
7 https://www.ecdc.europa.eu/en/covid-19/data.
8 Economic support index, https://www.bsg.ox.ac.uk/research/covid-19-government-response-tracker.
9 https://ec.europa.eu/eurostat/data/database, series IRT_ST_M.
10 Humanmobility to essential places is measured relative to a pre-Covid-19 baseline, while the right-hand-
side variables in the MNL model either directly reflect developments due to Covid-19 (have zero values
in the pre-Covid-19 period), or in the case of interest rates are measured as deviations from 2019 levels.
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Table 1 Descriptive statistics

Variable Obs Mean SD Min Max

Panel A: Variables in
convergence testing

Changes in human
mobility to essential
places (relative to a
pre-Covid-19 baseline,
%)

1st period 7776 − 5.92 7.78 − 30.12 18.84

2nd period 7776 4.535 11.585 − 32.045 41.274

Panel B: Explanatory
variables in MNL
regressions

Restrictions 486 55.887 15.967 18.101 95.436

Announced new Covid-19
fatalities (per 10,000
population)

486 0.391 0.613 0 4.302

Fiscal support 486 68.015 23.326 0 100.00

Interest rates, 1-month (in
deviations from 2019
levels)

468 − 0.246 0 .484 − 1.86 1.35

Interest rates, 6-month (in
deviations from 2019
levels)

450 − 0.258 0.505 − 1.86 1.61

Interest rates, 12-month
(in deviations from
2019 levels)

432 − 0.298 0.481 − 1.80 2.04

The sample covers 26 EU economies (Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, Fin-
land, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg,Malta, The Nether-
lands, Poland, Portugal, Romania, Slovak Republic, Slovenia, Spain, Sweden) plus the UK. Daily data rel-
ative to a pre-Covid-19 baseline are used in panel-convergence testing (first period:17/2/2020–30/11/2020;
second period: 17/12/2020–30/9/2021).Monthly averages of explanatory variables are used inMNL regres-
sions (first period: March-November 2020; second period: January–September 2021)

theMNL regressions are measured as monthly averages. Moreover, as the Phillips-Sul
convergence testing procedure discards the first 5% of observations, the sample period
in MNL regressions is March-November 2020 and January–September 2021.

Descriptive statistics are shown in Table 1. The table suggests considerable cross-
country heterogeneity in people’s behavior during the period considered (Panel A),11

as well as diversity in the extent of restrictions and fiscal support, with fiscal support
showing greater diversity than restrictions (Panel B). The table also indicates variations

Footnote 10 continued
As a result, given the before-after approach in both the first and the second part of the empirical analysis,
structural or other time-invariant characteristics of countries are absorbed.
11 For a graphical representation, see Fig. 1 (Appendix).
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Table 2 Convergence of sentiments/expectations, 17 February-30 November 2020

Countries β coefficient tβ̂

Full sample 26 EU countries plus the UK − 2.696 − 4.910

First club Bulgaria, Croatia, Czech
Republic, Denmark, Estonia,
Finland, Germany, Greece,
Hungary, Ireland, Latvia,
Lithuania, The Netherlands,
Sweden

− 1.447 − 1.470

Second club France, Spain − 0.479 − 1.565

Third club Belgium, Italy, Malta, Slovakia 0.473 4.385

Fourth club Austria, Luxembourg, UK 0.192 1.088

Fifth group–non-converging Poland, Portugal, Romania,
Slovenia

− 2.626 − 19.153

Panel-convergence testing; the first 5% of observations are discarded

Table 3 Club-merging test, 17
February-30 November 2020 Club β coefficient tβ̂

Club 1 + 2 − 1.663 − 10.382

Club 2 + 3 − 1.049 − 1.693

Club 3 + 4 − 0.606 − 3.080

Club 4 + non-conv − 1.995 − 10.979

in interest rates, although overall the data show a decrease in the cost of borrowing
relative to pre-covid levels.12

4 Results

The results regarding the convergence/divergence of people’s behavior during the
pandemic’s pre- and post-vaccine phases are presented, respectively, in Tables 2, 3, 4, 5
and 6. The tables show that responses toCovid-19 across the European economies have
not been uniform. Starting from the pre-vaccine phase, the logt statistic in the first row
ofTable 2 is−4.910, implying a violation of the full convergence hypothesis.Applying
the Phillips-Sul club-clustering procedure reveals four distinct convergence clubs and
one non-converging group (2nd–5th rows). The first club consists of Bulgaria, Croatia,
the Czech Republic, Denmark, Estonia, Finland, Germany, Greece, Hungary, Ireland,
Latvia, Lithuania, The Netherlands and Sweden. France and Spain form a separate,
second, club. A third club consists of Belgium, Italy, Malta, and Slovakia. Austria,
Luxembourg and the UK belong to a fourth club, while Poland, Portugal, Romania
and Slovenia do not converge at all. To check the robustness of these results, following

12 Panel-unit-root tests for the variables are shown in Table 9 (Appendix).
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Table 4 Convergence of sentiments/expectations, 17 December 2020—30 September 2021

Countries β coefficient tβ̂

Full sample 26 EU countries plus the UK − 0.741 − 201.608

First club Greece, Lithuania, Portugal 0.107 1.105

Second club Croatia, Poland 0.011 0.130

Third club Belgium, Bulgaria, Czech Republic,
Estonia, France, Germany, Hungary,
Ireland, Latvia, Malta, Romania,
Slovenia, Slovakia

0.083 1.186

Fourth club Austria, Finland, Italy, Luxembourg, The
Netherlands, Spain, Sweden

0.196 18.516

Fifth club Denmark, UK 1.593 9.616

Panel-convergence testing; the first 5% of observations are discarded

Table 5 Club-merging test, 17
December 2020–30 September
2021

Club β coefficient tβ̂

Club 1 + 2 0.005 0.059

Club 2 + 3 − 0.329 − 18.204

Club 3 + 4 − 0.168 − 33.342

Club 4 + non-conv − 0.011 − 2.281

Table 6 Final club classification, 17 December 2020–30 September 2021

Countries β coefficient tβ̂

First club Croatia, Greece, Lithuania, Poland, Portugal 0.005 0.059

Second club Belgium, Bulgaria, Czech Republic,
Estonia, France, Germany, Hungary,
Latvia, Malta, Romania, Slovenia,
Luxembourg, The Netherlands

0.083 1.186

Third club Austria, Finland, Italy, Ireland, Slovakia,
Spain, Sweden

0.196 18.516

Fourth club Denmark, UK 1.593 9.616

Phillips and Sul (2009), we consider merging adjacent sub-clubs into larger groups
and the club-merging results are shown in Table 3. The null hypothesis is rejected for
all initial clubs, indicating that they cannot be merged into larger groups.

Turning to the post-vaccine phase, again full convergence is violated as the logt
statistic in the first row of Table 4 is− 201.608. For this period, the Phillips-Sul testing
procedure suggests five convergence clubs. The first and second clubs consist, respec-
tively, of Greece, Lithuania and Portugal, and Croatia, Poland. A third club comprises
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Belgium, Bulgaria, Czech Republic, Estonia, France, Germany, Hungary, Ireland,
Latvia, Malta, Romania, Slovenia and Slovakia. Austria, Finland, Italy, Luxembourg,
The Netherlands, Spain and Sweden belong to the fourth club, and Denmark and the
UK to a fifth club. Compared to Table 2, several of these clubs consist of different
economies. For example, Denmark, Finland, Croatia and Sweden, which previously
belonged together to the first club, have nowmoved to other groups. France and Spain,
which, during February-November 2020, constituted a separate convergence group,
have also moved to different clubs. At the same time, Denmark and the UK now form
a separate club of convergence. Moreover, the Phillips-Sul robustness test in Table 5
suggests merging only the initial first and second clubs into a larger group, and the
results for the final club classification are reported in Table 6.

Overall, Table 6 suggests no drastic switch toward greater convergence of sen-
timents/ expectations across the European economies following the initiation of
vaccinations. Indeed, while, compared to Table 2, Poland, Portugal, Romania and
Slovenia now do not form a non-converging group, other countries have simply
changed groupings. Only Bulgaria, the Czech Republic, Estonia, Germany, Hungary
and Latvia belong together to the same club in both periods considered.

Which aspects of the Covid-19 pandemic are responsible for the distinct conver-
gence clubs obtained in Tables 2 and 6? Why have club memberships changed during
the pandemic’s post-vaccine phase? To what extent have fiscal- and/or monetary-
policy interventions contributed to greater harmonization? We proceed to examine
these questions in a probabilistic context that allows for nonlinearities, using MLN
regressions, with the various club categories as a dependent variable, and the proxies
for restrictions, (res), infection-related mortality risks, (res ∗ mrisk), fiscal support,
( f iscal), and cost of borrowing, (interestrates), as explanatory variables. The esti-
mation results are presented in Tables 7 and 8. The largest club in each period is treated
as the base/reference club. RRR coefficients (and corresponding standard errors) are
reported in all columns of the tables.

Starting from Table 7, the results suggest that an important factor behind the dis-
tinct country-groups during the pre-vaccine period has been the differentiated effects
through the pandemic psychology, i.e., expectations of income loss due to business
closures and/or risks of infection-induced mortality. Thus, in the case of Club 2, hold-
ing constant the other variables, (res) has, throughout columns (1)-(4), a significant
coefficient that exceeds unity, suggesting that, for the countries of this club, economic
anxiety and/or the perceived Covid-19 contagiousness mattered more for people’s
sentiments compared to the base club. The probability of membership in Club 3 rather
than in the base club is also significantly related to the (res) variable, whose coefficient
in these columns exceeds unity. The same applies to Club 5, where (res) significantly
enters into columns (1)-(4) with a coefficient greater than one. At the same time, for the
countries of Club 2, both (res) and (res ∗ mrisk) in columns (5)–(7) have significant
and greater-than-unity coefficients, implying differentiated responses relative to the
base club due both to generalized economic uncertainty and risks of infection-related
mortality. Compared to the base club, mortality risks also appear to have played a
relatively important role for the countries of Club 3 as the coefficient of (res ∗mrisk)

in columns (7)–(8) is greater than unity and statistically significant.
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On the other hand, only in one case in Table 7, i.e., Club 4, is the coefficient estimate
of ( f iscal) significantly greater than unity, suggesting that, during the pandemic’s
initial phase, heterogeneities in the extent of fiscal interventions have not been a
crucial factor behind the differentiated sentiments/expectations of populations across
the entire set of countries considered. Moreover, columns (2)–(4) and columns (6)–(8)
suggest a weak differential response of households across the sample countries to the
monetary easing by the central banks. Only in the case of Clubs 2 and 3, when the
12-month interest rate is used, does significant divergence from the base club occurs
(columns (4) and (8)). For these two clubs, the coefficients of 1- and 6-month interest
rates, albeit greater than unity, are statistically insignificant at conventional levels
[columns (2)–(3) and (6)–(7)]. In the case of Club 4, all interest rates have statistically
insignificant coefficients, while in the case ofClub 5 the respective coefficients indicate
resemblance with the base club. One explanation for this weak sensitivity of country
groupings to the change in borrowing costs is that in both eurozone and non-eurozone
economies, interest rates were already quite low just before the pandemic’s outbreak
in January 2020, so their further drop during March–November 2020 generated no
considerable additional optimism and thus did not lead to differentiated cross-country
patterns.

The results in Table 8 are different. The table suggests that during January–Septem-
ber 2021, an important factor behind the club-convergence pattern in people’s behavior
across EU has been the differential intensity of fiscal support policies. Thus, both in
columns (1)–(4) and in columns (5)–(8), fiscal support increases the probability of
having Club 1 as a distinct country group compared to the base club. The estimates in
columns (1)–(4) or columns (5)–(8) also indicate a higher probability of membership
in Club 3 rather than in the base club through the fiscal variable. Similarly, in these
columns, the likelihood of countries belonging to Club 4 and not to the base club
is related to fiscal support. More generally, throughout Table 8, the coefficient of
( f iscal) is significantly greater than unity, regardless of the interest rate used, sug-
gesting that, during the pandemic’s second phase, fiscal interventions were effective
in changing expectations at the country level, but at the same time, differences in the
extent or duration of these interventions constituted a source of diversity in people’s
sentiments across the sample economies. By contrast, compared to March–Decem-
ber 2020, convergence clubs in Table 8 appear to be less sensitive to the interaction
term (res ∗ mrisks), probably due to the quite synchronous initiation of vaccinations
in Europe, which reduced mortality risks. Indeed, in Table 8, (res ∗ mrisks) is sta-
tistically significant only in the case of Club 2, and its coefficient estimate implies
resemblance with the base club. For this particular club, the (res) variable in columns
(5)-(8) has a greater-than-unity coefficient, indicating divergence from the base club
due to differentiated expectations regarding income losses.

With respect to the changes in the cost of borrowing, the differential cross-country
impact during January–September 2021 appears to be marginally stronger compared
to March-November 2020. We can see, for example, that in the case of Club 3 in Table
8 [columns (2)–(4) and (6)–(8)], divergence from the base club is significantly related
to all interest rates (i.e., 1-, 6-, and 12-months). Divergence from the base club also
applies to the countries belonging to Club 4, where 12- or 1-month rates in columns
(2), (4), and (8) are statistically significant, with coefficients exceeding one.
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Overall, the results indicate differentiated impacts of Covid-19 on senti-
ments/expectations across the sample countries, which were not drastically reduced
after the initiation of the vaccination programs or through the implementation of sup-
port policies. In the context of the European Union, and given the close connection
between sentiments/expectations and economic outcomes, this is a matter of concern
as it suggests that the pandemic has disrupted the harmonization process. It also leads
to the contention that automatic EU-level fiscal-support mechanisms may need to be
designed, so that potential asymmetries across the member-state economies due to
future shocks are quickly and effectively dealt with.

5 Conclusions

The pandemic of Covid-19 had adverse effects onmany economies, causing a contrac-
tion in per capita GDP of 4.7% on average in the OECD countries and 6.1% in the EU
(IMF 2022). To support households and firms, governments launched fiscal programs
that included tax deferrals, debt relief, and wage subsidies or unemployment bene-
fits. Central banks sought to reinforce these actions by providing access to low-cost
short-term borrowing through asset purchase programs and other bank-refinancing
operations. But have these interventions contributed to reducing the asymmetric
impacts of Covid-19 across economies and achieved greater cross-country conver-
gence?

While a large body of literature assesses the pandemic’s consequences, there is a
lack of systematic empirical evidence on how Covid-19 has affected the convergence
of economies and whether policy interventions have contributed to a greater harmo-
nization. The issue is of particular relevance in the EU where harmonization is an
explicit objective.

Although EU convergence has been a subject of extensive analysis in the past,
recent studies examining the convergence/divergence of member economies during
Covid-19 are limited and are mostly based on a comparison of coefficients of vari-
ation for selected macroeconomic variables between 2020–2021 and 2019. On the
other hand, the connection between people’s behavioral responses to shocks and the
economy, particularly through income anxiety or job insecurity, has long been stressed
in the literature (Hendren 2017; Kuchler & Zafar 2019; Bailey et al. 2019; Coibion
et al. 2021). Especially during the recent pandemic crisis, a number of studies find
that individuals’ behavior toward Covid-19 played an important role in determining
economic-activity outcomes (Andersen et al. 2020; Fana et al 2020; Cox et al. 2020;
Hacıoğlu-Hoke et al. 2021; Chen et al. 2021a, b; Carvalho et al. 2021; Fetzer et al.
2021; Kapetanios et al. 2022).

This study has sought to contribute to the literature on the pandemic’s impacts
by focusing on the convergence/divergence of people’s behavior toward Covid-19
and by examining channels through which the pandemic could have increased dis-
similarities in households’ beliefs and sentiments in the EU economies. While our
study is related to the contributions of, e.g., Abrhálm & Vošta, 2022; Fedajev et al.
2022, Holobiuc & Miron (2022), and De Haan et al. (2023), which also assess EU
convergence during Covid-19, it differs from this literature both in terms of focus
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and in terms of methodology. In terms of focus, instead of projected macroeconomic
aggregates, we examine convergence in sentiments/expectations, which are important
channels of transmission of shocks to the economy through spending and labor-supply
decisions. In terms of methodology, instead of examining yearly-based coefficients of
variation or other similar dispersionmeasures, we use high-frequency data and a panel-
convergence methodology that allows for heterogenous transitional dynamics and can
identify which countries are drifting toward greater or less convergence over time.
Moreover, using multinomial logit regressions, we examine aspects of the Covid-19
period that could have increased the probability of dissimilar beliefs/sentiments among
households in the EU economies, including differential intensities of fiscal- and mon-
etary support measures. Evidence on the role of fiscal- andmonetary support measures
in cross-country convergence/divergence during Covid-19 is lacking, and this applies
to both non-EU and EU economies.

Our findings indicate a heterogeneous impact of Covid-19 across Europe, with
the analysis suggesting a club-convergence pattern as far as people’s expectations are
concerned both in the pre- and post-vaccine phases. The results also indicate that fiscal-
support policies, while effective in changing expectations at the country level, did not
help much to offset the cross-country asymmetric impacts of Covid-19. Especially in
the EU context, asymmetric Covid-19 impacts are a matter of concern, given the large
dissimilarities across member-state economies even before the pandemic’s outbreak
and the emphasis of European institutions on the objective of EU-wide harmonization.
This suggests that EU policymakers should consider establishing automatic crisis-
management mechanisms in the field of fiscal interventions that would enable a more
coordinated response to future shocks like Covid-19 and increase member states’
capacity to overcome them quickly.

Funding Open access funding provided by HEAL-Link Greece.
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Appendix

See Fig. 1 and Table 9.
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Fig. 1 Changes in human mobility to essential paces relative to a pre-Covid-19 baseline (%),
17/2/2020–30/9/2021

Table 9 Panel unit-root tests results

Variable (1) (2) (3)

Changes in human mobility to essential places, (relative to
a pre-Covid-19 baseline, %)

78.91***
(0.015)

213.55***
(0.000)

134.42***
(0.000)

Restrictions 197.68***
(0.000)

253.82***
(0.000)

123.87***
(0.000)

Announced new Covid-19 fatalities (per 10,000 population) 204.95***
(0.000)

231.47***
(0.000)

149.48***
(0.000)

Fiscal support 85.10***
(0.004)

142.37***
(0.000)

69.69***
(0.074)

Interest rates, 1-month (deviations from 2019 levels) 74.75***
(0.021)

172.53***
(0.000)

72.80***
(0.019)

Interest rates, 6-month (deviations from 2019 levels) 353.66***
(0.000)

213.78***
(0.000)

76.33***
(0.015)

Interest rates, 12-month (deviations from 2019 levels) 120.08***
(0.000)

322.65***
(0.000)

74.92***
(0.020)

Fisher-type test based on augmented Dickey–Fuller (ADF) tests (column (1) with cross-sectional means
included, column (2) with a drift term included, and column (3) with a time trend). The null hypothesis is
that all panels contain unit roots against the alternative that at least one panel is stationary. The test is based
on the inverse Chi-squared, which is applicable when the number of panels is finite (Choi 2001). Single,
double, and triple asterisks correspond to statistical significance at 10%, 5%, and 1%, respectively (p values
in parenthesis)
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