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ABSTRACT
The importance of investment funds for the global economy has increased in the aftermath of
the global financial crisis. In the present paper, we focus on the case of Greece and the devel-
opments in investment funds’ portfolios, with a special emphasis on the period before the sov-
ereign credit rating upgrade of Greece to investment grade. By means of a differences-in-dif-
ferences estimator, we find that, in the aftermath of the change in Greece’s sovereign credit rat-
ing outlook to positive by the rating agency Standard and Poor’s (S&P), investment funds
increased their holdings of Greek sovereign bonds in relation to other comparable euro area sov-
ereign bonds. Next, in a dynamic panel data model setup we find that this increase in investment
funds’ positions in Greek government bonds (GGBs) explains about 80% of the reduction in
Greek sovereign bond spreads. Our results highlight the strong association between investment
funds’ portfolio allocation and the underlying assets’ credit ratings, and provide incentives for
continuing reforms that may lead to rating upgrades, as a means of increasing demand for Greek
sovereign bonds and controlling the cost of debt. This is especially important when the mone-
tary policy environment becomes tighter and interest rates, as well as the cost of funding, increase. 

Keywords: Demand-based asset pricing; investment funds; sovereign bonds; credit ratings
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ΠΕΡΙΛΗΨΗ
Η σημασία των επενδυτικών κεφαλαίων για τη χρηματοδότηση της παγκόσμιας οικονομίας έχει
αυξηθεί πολύ τα χρόνια μετά την παγκόσμια χρηματοπιστωτική κρίση. Τα επενδυτικά κεφάλαια
επενδύουν τα διαθέσιμά τους σε χαρτοφυλάκια αξιογράφων, σε στενή συνάφεια με τις πιστο-
ληπτικές αξιολογήσεις των τελευταίων. Έτσι, οι αναβαθμίσεις των πιστοληπτικών αξιολογή-
σεων της ελληνικής οικονομίας και κυρίως η προοπτική για την αναβάθμιση στην επενδυτική
κατηγορία οδήγησαν σε σημαντική αύξηση των τοποθετήσεων των επενδυτικών κεφαλαίων σε
ελληνικά κρατικά ομόλογα. Συγκεκριμένα από το δ’ τρίμηνο του 2022 έως το γ’ τρίμηνο του 2023,
η αξία των ελληνικών αξιογράφων στα χαρτοφυλάκια των διεθνών επενδυτικών κεφαλαίων
αυξήθηκε κατά 7 δισεκ. ευρώ, ενώ, αν απομονωθεί η επίδραση της αύξησης των τιμών των μετο-
χών και των ομολόγων εκείνη την περίοδο, η αύξηση αυτή υπολογίζεται σε 5 δισεκ. ευρώ, εκ
των οποίων 2,9 δισεκ. ευρώ αφορούν θέσεις σε μετοχές και 2,1 δισεκ. ευρώ θέσεις σε ομόλογα. 

Στην παρούσα μελέτη εξετάζεται κατά πόσον οι αυξήσεις στις τοποθετήσεις των επενδυτικών
κεφαλαίων σε ελληνικά ομόλογα ξεπέρασαν τη γενικότερη τάση στην αγορά και εκτιμάται η
επίδραση της αυξημένης ζήτησης στις αποδόσεις των ελληνικών κρατικών ομολόγων. Τα ευρή-
ματα υποδεικνύουν ότι η μεταβολή των προοπτικών της κρατικής πιστοληπτικής αξιολόγησης
της ελληνικής οικονομίας σε θετικές από τον οίκο Standard and Poor’s (S&P) τον Απρίλιο του
2023 οδήγησε σε σημαντική αύξηση των θέσεων των επενδυτικών κεφαλαίων σε ελληνικά κρα-
τικά ομόλογα, η οποία ξεπέρασε τις εξελίξεις που παρατηρήθηκαν σε άλλα κρατικά ομόλογα
της ζώνης του ευρώ. Η εξέλιξη αυτή εκτιμάται ότι οδήγησε σε μείωση στις αποδόσεις των ελλη-
νικών κρατικών ομολόγων που αντιστοιχεί σε περίπου 80% της πτώσης των διαφορών αποδό-
σεών τους έναντι των γερμανικών ομολόγων αναφοράς. 

Τα αποτελέσματα αυτά είναι σημαντικά για δύο λόγους. Αφενός, η αύξηση της ζήτησης ελλη-
νικών αξιογράφων παρατηρήθηκε σε μια περίοδο κατά την οποία τα επενδυτικά κεφάλαια μεί-
ωναν τις θέσεις τους σε ομόλογα με χαμηλές πιστοληπτικές αξιολογήσεις. Αφετέρου, η μείωση
στις αποδόσεις των ελληνικών κρατικών ομολόγων, που εξηγείται σε μεγάλο βαθμό από την
αύξηση των θέσεων των διεθνών επενδυτικών κεφαλαίων, υπερκέρασε τις αυξητικές πιέσεις
που παρατηρήθηκαν στα ομόλογα διεθνώς λόγω των αυξήσεων των επιτοκίων. Κατά συνέπεια,
τα αποτελέσματα αυτά υπογραμμίζουν τη σημασία της αναβάθμισης στην επενδυτική κατηγο-
ρία της κρατικής πιστοληπτικής αξιολόγησης της ελληνικής οικονομίας, καθώς, εκτός των άλλων,
επιφέρει αύξηση της ζήτησης για ελληνικά κρατικά ομόλογα και, ως εκ τούτου, σημαντική βελ-
τίωση στο κόστος δανεισμού του Ελληνικού Δημοσίου.
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Η ΕΠΕΝΔΥΤΙΚΗ ΚΑΤΗΓΟΡΙΑ ΚΑΙ  ΟΙ  ΤΟΠΟΘΕΤΗΣΕΙΣ
ΤΩΝ ΕΠΕΝΔΥΤΙΚΩΝ ΚΕΦΑΛΑΙΩΝ ΣΕ ΕΛΛΗΝΙΚΟΥΣ
ΤΙΤΛΟΥΣ 



1 INTRODUCTION

Ever since the global financial crisis (GFC) of
2007-2009, the role of market-based financing
of economic activity has become more impor-
tant globally. The shift towards market-based
financing can be attributed to several factors,
including the weakness of the banking sector
in the aftermath of the crisis, combined with
central banks’ increased attention to market
developments.1 Thus, market actors, such as
investment funds, and analytical tools, such as
credit ratings, have also gained in importance.

In the present study, we examine the effects
of a credit rating upgrade on the cost of mar-
ket funding through investment funds’ hold-
ings. In particular, we pursue the idea that
key investors, such as investment funds, allo-
cate their holdings across different bond
issuers based on credit ratings and credit rat-
ing outlooks. As a result, ratings affect bond
yields and the cost of funding of bond issuers
by affecting investors’ risk taking. We exam-
ine whether bond investment portfolios are
affected by credit ratings and, then, to what
extent changes in investment funds’ portfo-
lios affect sovereign bond yields. We use
recent developments in Greece’s sovereign
credit rating to study the impact of ratings on
investment funds’ holdings and, subse-
quently, their effects on the cost of funding
of public debt.

Sovereign credit ratings are an important
determinant of the cost of funding of public
debt in sovereign bond markets.2 Their rela-
tionship with sovereign bond yields becomes
even more important, as it may actually deter-
mine the sustainability of public debt: in par-
ticular, as shown by Ghosh et al. (2013) and
Blanchard (2019), the main conditionality for
public debt sustainability is a low level of inter-
est rates, compared to the growth rate of the
economy. Then, if, as shown in previous stud-
ies, some of which are cited herein, credit rat-
ings determine the market risk premium
demanded by investors as a compensation for
sovereign credit risk, a linkage between credit
ratings and debt sustainability is established:
credit ratings affect sovereign risk premia,
which then determine the path to debt sus-
tainability.

Developments in Greece’s sovereign credit rat-
ing, before its upgrade to investment grade in
2023 Q3/Q4, motivate our analysis. The case of
Greece may provide evidence of the mechan-
ics of portfolio rebalancing due to changes in
credit ratings, with broader implications for
public debt and financial stability. To this end,
we make use of a granular dataset of interna-
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tional investment funds’ portfolio positions, at
fund level, to assess trends and dynamics in
their portfolio allocation. Then, we focus on
the prospect of an upgrade of the sovereign
credit rating of Greece to investment grade
and make use of a detailed, security-level
dataset of investment funds’ portfolios. With
this dataset we examine whether changes in
investment funds’ portfolio allocation towards
Greek assets, due to the prospect of an
upgrade of the sovereign rating to investment
grade, affected sovereign bond yields.

In a nutshell, we find that after the rating
agency S&P changed the outlook on its sover-
eign credit rating for Greece to positive, inter-
national investment funds increased their posi-
tions in Greek sovereign bonds and equities
and this resulted in a substantial decrease in
Greek sovereign bond yields. This develop-
ment came at a time when investment funds
globally rebalanced their portfolios towards
safer investment positions. Next, we employ a
demand-based asset pricing framework to
examine the effects that changes in investment
funds’ holdings of Greek sovereign bonds have
had on the yields of these bonds. To this end,
we estimate the relationship between invest-
ment funds’ portfolio holdings and Greek sov-
ereign bond yields. Finally, by distinguishing
the effects that the change in outlook to pos-
itive by S&P has had on investment funds’
holdings of Greek sovereign bonds, we con-
clude that they account for about 80% of the
total reduction in spreads. The implications of
this finding are important: a permanent
increase in funds’ holdings may lower the cost
of funding of Greek public debt, thus enhanc-
ing its sustainability.

The present study is structured as follows: Sec-
tion 2 motivates the examination by outlining
some stylized facts, as well as findings of pre-
vious studies on investment funds’ portfolio
allocation. Section 3 describes the dataset and
provides some preliminary findings. Section 4
presents the findings of the empirical analysis.
Finally, Section 5 concludes and discusses the
implications of the present study. 

2 INVESTMENT FUNDS: STYLISED FACTS

Investment funds are entities that pool indi-
vidual investors’ savings and allocate them col-
lectively in portfolios of financial assets. Usu-
ally, these assets are securities issued and
traded in financial markets. Investment funds
intermediate between individual investors and
the entities that require funding from markets.
In order to distinguish their impact on finan-
cial intermediation from standard bank insti-
tutions, these entities are identified as “Non-
Bank Financial Intermediaries” (NBFIs). 

In recent years, the importance of investment
funds has grown, in comparison to banks, as
has market-based funding of the global econ-
omy. In particular, according to the Financial
Stability Board, the size of the NBFI sector has
grown two times since 2009, while 2022 marked
the first year since the GFC, when the asset
side of the NBFIs balance sheet declined
somewhat (see Chart 1 below). Especially in
the years up to 2017, the financial assets of
NBFIs had grown at an average rate that was
twice that of banks. As a result, the proportion
of NBFIs’ assets to total financial assets glob-
ally had grown to 49.8% by late 2021, up from
42.9% in 2008.

The non-bank financial intermediation sector
is a very broad category, which comprises five
sub-categories, according to the economic
functions performed by NBFI entities. Group-
ing NBFIs according to their economic func-
tions provides an overview of their activities.
Table 1 outlines the separate sub-groups of the
NBFI sector.

As shown in Table 1, investment funds belong
to the sub-category “Economic function 1”, as
they consist of vehicles delegated with collec-
tively managing the portfolios of individual
investors (so-called “end investors”), while the
ease of liquidating end-investor positions by
redeeming the shares of the fund makes them
susceptible to runs (IMF 2015). According to
the Financial Stability Board, this category has
grown much more rapidly than the remaining
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NBFIs: by the end of 2022, the group of entities
classified under “Economic function 1” consti-
tuted about 75% of the NBFI sector, up from
just 44% at end-2008. At the same time, this
development fostered the shift of the economy
towards market-based funding. For example,
Altavilla et al. (2019) find that as euro area
banks tightened their credit standards follow-
ing the GFC, economic entities, such as firms,
established a stronger access to market funding.

Although this development was very important,
as it provided an alternative to the constrained

bank financing at the time, it also made the
world economy more vulnerable to changes in
market conditions. For example, previous stud-
ies show that entities that are relying more on
market-based funding are more prone to finan-
cial sector turmoil (see, e.g., Rajan 2005). Also,
as highlighted in a study by the US Office of
Financial Research (2013), investment funds
focusing on short-term funding activities may
be more vulnerable to shifts in liquidity pref-
erences by investors. The period of the Covid-
19 shock has provided a prominent example of
such vulnerability. Vissing-Jorgensen (2021)
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Sub-category Definition Entity types (indicative)

Table 1 Economic functions of NBFIs

Economic function 1 Collective investment vehicles susceptible to runs
Money market funds, fixed income funds, 
mixed funds

Economic function 2 Loan provision based on short-term funding
Finance companies, leasing/factoring companies,
consumer credit companies

Economic function 3 Intermediation of market activities Broker-dealer, securities finance companies

Economic function 4 Facilitation of credit creation
Credit insurance companies, financial guarantors,
monoline insurers

Economic function 5 Securitisation-based credit intermediation
Securitisation vehicles, structured finance
vehicles, asset-backed securities



shows that large outflows from bond mutual
funds resulted in sales of US Treasuries that
ended up in yield spikes. The fact that this
channel of transmission of funds' liquidity
needs to asset prices affected bonds considered
to be the benchmark of safe assets, i.e. US
Treasuries, demonstrates the degree of vul-
nerability of investment funds' holdings to
changing economic conditions.

In brief, following the GFC, the financial sec-
tor has shifted towards market-based funding,
which is more direct relative to bank-based
intermediation, with investment funds playing
a key role in this development. Nevertheless,
this development makes the global economy
more prone to market shifts and can result in
abrupt changes in asset pricing, possibly with
negative repercussions for the funded entities.

There are several ways to classify investment
funds. A very popular one is according to the
purposes of the fund. Under this criterion, a
pension fund is actually an investment fund
that faces strict restrictions on how to manage
its contributors’ (i.e. future pensioners)
funds, so that it prioritises safety; as a result,
such investment allocation would include AAA
bonds, shares in money market funds and real
estate investment trusts. At the other extreme,
a hedge fund in all likelihood is mandated to
hedge other investments and, by doing so, it
usually invests in “tail scenarios”, i.e. scenar-
ios with low probability. Thus, in contrast to a
pension fund, a hedge fund would mainly intro-
duce derivatives and alternative investments in
its hypothetical portfolio or short positions in
assets that are expected to lose their “safe
asset” status (e.g. investment grade (IG) bonds
that are about to be downgraded to non-IG).

Another way to classify funds is according to
their holdings. Under this criterion, a fund
holding mostly bonds would be classified as a
“bond fund”, whereas a fund that holds equities
would belong to the “equity funds” class. In
order to mark such a clear distinction, the pro-
portions of the characteristic asset must be very
large: for example, except for cash, a bond or

an equity fund must invest roughly around nine-
tenths of its portfolio in the specific asset cat-
egory in order to be characterised by it. On the
other hand, when it comes to portfolios that
include both debt and equity, the investment
fund can be characterised as “mixed”. To be
clear, whereas a mixed fund may hold a 60-40
(or 50-50 or 70-30) mix of equities and bonds,
equities may also be included in the portfolios
of bond funds and bonds may be included in the
portfolio of equity funds, but in these cases the
proportion of the funds that are not allocated
to the characterising asset (i.e. bonds and equi-
ties, respectively) is very low. 

One of the most important factors that deter-
mines the portfolio allocation of an investment
fund is its mandate. Mandates are legally bind-
ing documents that usually describe a risk-
return relationship that must be respected by
the funds’ investment managers, when allo-
cating their clients’ savings in financial mar-
kets. The risk parameter in this relationship is
crucial: if a manager accumulates risk, e.g. in
order to exceed the market return, but the
investment fails, the fund may face lawsuits
from its contributors. For example, when it
comes to bond funds, credit ratings are one of
the main determinants of portfolio allocation.
Actually, according to findings by Baghai et al.
(2023), bond mutual funds’ mandates define
their investment policies by using credit ratings
at a rate of 94% for US funds and 65% for
European ones, while around 89% of funds
make use of the IG threshold as a key strate-
gic allocation parameter. Thus, these findings
imply that credit ratings may determine a large
part of the long-term strategies of funds. 

Additionally, funds proceed to changes in their
portfolios for several reasons, e.g. due to
changes in the risk profile of the underlying
assets or due to search for yield. For example,
rating changes may induce changes in the port-
folios, so that the long-term strategic allocation
is kept unchanged: a bond that is downgraded
below the IG threshold may actually be sold,
so that the overall ratio between IG and high-
yield (non-IG) bonds in the portfolio remains
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unchanged. Alternatively, a change in the over-
all market conditions may alter the risk-taking
attitude of funds, thus inducing changes in
their portfolios. Indicatively, Giuzio et al.
(2021) find that accommodative monetary pol-
icy shocks result in increased risk taking by
funds, due to their search for yield. Also, Kauf-
mann (2023) associates the “hunt for yield” by
investment funds with the loosening of mone-
tary policy by the Fed, which spurred fund
flows to financial markets worldwide.

3 DATA AND PRELIMINARY FINDINGS

3.1 DATA

In order to assess the portfolio allocation of
bond funds, we collected fund-level data on the
funds’ portfolio holdings per asset type and on
the basis of other characteristics for the period
from 2018 Q4 to 2023 Q3. The source of data
is Lipper for Investment Management and the
frequency of our dataset is quarterly.3 The
database covers around 120 thousand invest-
ment funds globally, with a total aggregate
fund value of €54 trillion in 2023 Q3; as a
result, in terms of aggregate fund market value,

our dataset covers about 90% of the total mar-
ket of regulated open-end investment funds,
after excluding funds of funds (see Interna-
tional Investment Funds Association 2023).

This dataset provides information on the type
and other characteristics of both the funds and
the investments held in their portfolios, includ-
ing the following: country of origin of the fund
or asset; type of securities and other assets (e.g.
cash, derivatives, REITs) held by the fund;
credit quality (i.e. credit ratings) of the bonds
and of their issuers; market value of the fund’s
holdings for each asset, etc. 

Chart 2 shows some details about the invest-
ment funds in our dataset: the total value of
their assets under management, their number
and their geographical distribution. As can be
seen in Chart 2, European- and US-domiciled
funds together represent roughly around 75%
to 80% of the total market, in terms of aggre-
gate fund value. Nevertheless, they are out-
numbered by their counterparts from other
regions; as a result, we can conclude that EU
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and, especially, US funds are much larger in
average value terms than funds from other
regions. 

Furthermore, we can assess their strategic
portfolio allocation, but also their portfolio
rebalancing. Indicatively, we explore the port-
folio allocation of investment funds domiciled
in the EU and the United States by (a) the geo-
graphical origin and (b) the credit ratings of
their assets. 

As per the geographical distribution of the
assets that investment funds have included in
their portfolios in 2018 Q4-2023 Q3, we can see
that about 80% (+/-2%) of the assets held in
US funds’ portfolios consist of securities issued
in the US, while European funds hold about
45% (+/-3%) in securities issued in Europe
and about 34% in US securities. The high ten-
dency of US funds to hold US securities may
be associated with the role of the dollar as the
main global reserve currency or exchange rate
risk concerns.4 At the same time, the high sov-
ereign credit rating of the United States plays
an important role in considering US Treasury
bonds as a safe asset, which, in turn, has been

documented to be associated with increased
demand by investors.5

Indeed, the role of credit ratings seems to be
very important for the portfolio allocation of
investment funds. As shown in Chart 3, both
European and US funds hold a very large part
of their portfolios in investment grade (IG)
securities. In particular, 80% of the value of
European investment funds’ portfolios and
about 88% of the value of US investment
funds’ portfolios correspond to IG investment
holdings. This observation is in line with the
frequency of the allocation described in their
mandates.6 Moreover, it is also interesting that
these relative holdings, i.e. holdings in the IG
category vis-à-vis those in the high yield (HY)
category, remained virtually unchanged during
the period under examination, despite the
large shocks that occurred in this period (i.e.
Covid-19 shock, inflation surge and increase in
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4 See Longaric, P.A. and M.M. Habib, “The US dollar bias of US-
fixed income funds” (Box 2), in ECB, The international role of the
euro, June 2021. 

5 So much so that US Treasuries have been found to carry a
“convenience yield” which is linked to their safe assets status; see,
e.g., Engel (2020) and Acharya and Laarits (2023).

6 See Baghai et al. (2023). 



interest rates). Thus, it seems that there is a
strong connection between investment funds’
strategies and the credit ratings of their assets. 

So, it is even more interesting to observe that
since 2021 Q47 both European and US invest-
ment funds have increased their positions in
highly-rated securities at the expense of secu-
rities with lower credit rating. Specifically,
European funds have increased their invest-
ment holdings of IG securities by 6 percentage
points (pps), while reducing by equal amounts
their holdings in non-IG/HY positions. Like-
wise, US funds have increased their investment
positions in IG securities by 5 pps, while at the
same time they have reduced their non-IG/HY
holdings. 

Thus, it seems that the period since the Fed
signalled its gradual departure from an ultra-
accommodative monetary policy stance is
characterised by a portfolio rebalancing of
both US and European investment funds away
from riskier assets and towards highly-rated
ones. The timing of the risk-off shift is also
interesting: it implies that investment funds
rebalanced their portfolios away from lower-
rated, i.e. riskier, assets at the same time as
central banks were about to shift their mon-

etary policy stance towards less accommoda-
tive levels. As a result, in all likelihood, the
reduction in lower-rated assets must be
reflecting investment decisions by funds’ man-
agers to increase their holdings of higher-
rated assets in view of the stricter monetary
conditions.  

3.2 GREEK HOLDINGS OF INVESTMENT FUNDS

The issue of portfolio allocation of investment
funds on the basis of the credit ratings of the
underlying assets is even more interesting
when it comes to Greece. In particular, on 21
April 2023, the credit rating agency Standard
and Poor’s (S&P) changed its outlook on the
sovereign credit rating of Greece to positive.
Given that the rating stood at BB+, this action
signalled that, in the short term, S&P could
upgrade Greece to investment grade, which it
did on 20 October 2023. As a result, should
there be a shift in investment funds’ positions
away from riskier assets and towards less risky
ones, this could also be reflected in their hold-
ings of Greek bonds and equities. 
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7 The fourth quarter of 2021 marks a point in time (December 2021)
when the US Federal Reserve began tapering its asset purchases,
following the Federal Open Market Committee’s (FOMC) decision
of 3 November 2021. 
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In particular, initially, when Greece’s sovereign
credit rating was below the IG category, any
risk-off rebalancing of funds’ portfolios
would imply a reduction in funds’ holdings of
Greek assets. Indeed, as shown in Chart 4, this
was the case during the period from 2021 Q4
to 2022 Q3: the total value of Greek assets
under management in investment funds’ port-
folios decreased by about €3 billion. However,
since 2022 Q4, this development started to
reverse: just before the IG upgrade, in the
beginning of 2023 Q4, the value of Greek
assets in funds’ portfolios increased by about€7 billion compared with 2022 Q3. 

What drives this development? In particular, is
this development due to market valuations of
existing assets or to additions of Greek assets
in investment funds’ portfolios? Starting from
the second question, we have isolated the pric-
ing effects in bonds and equity shares and recal-
culated the value of investment funds’ hold-
ings.8 Thus, the two panels in Chart 5 below
show developments in the value of Greek bonds

(panel a) and equities (panel b), after deduct-
ing market pricing effects, since 2018 Q4.

As shown in Chart 5, even if we deduct the
market valuation effects stemming from the
price increases in the Greek stock and bond
markets, there is an increase of about €5 bil-
lion in the Greek assets held by investment
funds. This can be broken down into an
increase of about €2.1 billion in the holdings
of Greek bonds and €2.9 billion in the holdings
of Greek equities in investment funds’ port-
folios. The fact that this development
occurred at a time when investment funds
reduced their exposure to non-IG holdings is
important. So, even if we have not, yet, pro-
vided an answer to the question of why we
observe an increase in investment funds’ hold-
ings of Greek assets, we know that the increase
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8 The market valuation effects have been isolated by eliminating the
cumulative return, since 2018 Q4, of Greek equity shares and bonds
from the respective holdings of investment funds’ portfolios. To do
so, we used the composite price index of the Athens Stock
Exchange and the price of the Greek 10-year sovereign bonds.



in the prices of Greek bonds and equities can-
not explain in full this development.

In addition, it is interesting to note that invest-
ment funds’ holdings of Greek assets increased
relative to the holdings of other assets in the
same rating category. In particular, as shown in
Chart 6 above, the weights of Greek assets in
investment funds’ portfolios (i.e. funds’ holdings
of Greek assets relative to their total holdings),
adjusted for the Greek economy’s size, have
increased since 2022 Q4. By contrast, holdings of
assets in the BB rating category, to which Greek
sovereign bonds belonged before the upgrade,
have decreased, while BBB-rated assets, as shown
in Chart 6, have remained broadly stable.

The above stylised facts raise the question of
whether the prospects of an upgrade of
Greece’s sovereign credit rating to investment
grade help explain the increase of Greek asset
holdings in investment funds’ securities port-
folios. To examine whether the change in the

outlook of Greece’s sovereign rating by S&P
resulted in an increase in investment funds’
holdings of Greek assets, we rely on estimations
of a differences-in-differences (DiD) setup.

Next, we employ a demand-based asset pricing
framework to examine the effects that changes
in investment funds’ holdings of Greek sover-
eign bonds have had on their yields. To this end,
we estimate the relationship between invest-
ment funds’ portfolio holdings and Greek sov-
ereign bond yields and capture the effects the
positive outlook by S&P has had on investment
funds’ holdings of Greek sovereign bonds.

4 EMPIRICAL ANALYSIS

4.1 DIFFERENCES-IN-DIFFERENCES

First, we examine whether the increase in the
relative holdings of Greek sovereign bonds by
investment funds is related to the change in
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Greece’s sovereign credit rating by S&P. To do
so, we use the weights of each asset in invest-
ment funds’ portfolios, relative to the total
portfolio fund value, at each point in time. To
formalise this, let us think of a portfolio con-
sisting of two assets, A and B. Then, the mar-
ket value (MV) of the fund (FMV) is given as
the sum of the market value of assets A and B,
as follows: 

FMVt=MV(A)t +MV(B)t (1)

From equation (1), it is easy to produce
weights, in market value terms, for each asset
in the funds’ portfolio, i.e. the weight of asset
A (wt

A) and the weight of asset B (wt
B) at each

point in time (t) will be given by the following
relationship:

mwt
i=MV(i)t /FMVt

(2)

where i={A, B}. Now we may generalise, if we
lift the assumption that the fund holds only two
assets: for i={1, 2, 3, …, K}, the hypothetical
fund may hold K assets. Weights that are cal-
culated based on equation (2) inherently
change due to both investment funds’ alloca-
tion decisions and pricing effects. On the other
hand, we have to isolate the latter effects, since
our intention is to use weights in order to esti-
mate the effects of funds’ net demand on
Greek sovereign bond yields. As a conse-
quence, we calculate net weights, based on the
funds’ initial book values (BV), of positions i,
at each point in time, with FBVt giving the total
value of the fund’s portfolio value in book
value terms:

wt
i=BV(i)t /FBVt

(3)

Then, based on the above definition of weights
of Greek sovereign bonds and all other assets
in funds’ portfolios, we can estimate the
changes in the former in comparison to those
of other assets.

To do so, we employ differences-in-differences
(DiD) estimation techniques, in which the
weights of GGBs, following the assignment of

a positive outlook by the rating agency S&P, is
the treated group. We also need to choose a
“never treated” or “control” group, which by
definition must be identical to the treated one,
except for the property that will define the
treatment. This restricts our choice to euro area
sovereign bond holdings with a rating low
enough to be comparable to GGBs, which have
neither experienced a change in their rating, nor
have been subject to other country-specific
developments in the period under examination. 

Based on these criteria, we end up with Por-
tuguese government bonds (PGBs): apart from
being subject to the same monetary conditions
as GGBs, they have had a low IG rating, dur-
ing the period under examination, which
makes them comparable to GGBs. Addition-
ally, during the period under examination, Por-
tugal did not experience political developments
similar to those that marked other low-rated
IG euro area economies. So, the DiD estima-
tor is given by the following relationship:

δ ̂=( w̅GGB
post  – w̅GGB

pre  ) – ( w̅PGB
post – w̅PGB

pre ) (4)

where pre and post denote the weights of
Greek and Portuguese sovereign bonds (i.e.
GGBs and PGBs, respectively) before and
after the change in the outlook of the Greek
sovereign credit rating to positive by S&P in
April 2023. By using two-way fixed effects and
controls, we estimate the DiD relationship as
follows:

wi,j,t = ai+βΤ+δDi,t+ γΧi,j,t+εi,j,t (5)

In equation (5), the term δDi,t captures the
deviation of weights on GGBs, after the assign-
ment of the positive outlook, to what is
expected by the remaining variables in the
above structural relationship and by their own
developments prior to the said assignment. We
also introduce two-way fixed effects: ai stands
for the standard cross-section fixed-effects
term and Τ captures time-fixed effects. Finally,
Χ i,j,t is a vector of controls that includes bond-
specific variables (with j={1, 2, 3, …, N} denot-
ing the individual securities), such as the term-
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to-maturity of each bond, in the funds’ port-
folios as well as global variables, such as the
ECB’s shadow rate, which reflects ECB’s poli-
cies on interest rates, communication and asset
purchases (Wu and Xia 2016). The bond-spe-
cific controls serve to isolate heterogeneity that
may otherwise be reflected in the results. Addi-
tionally, the shadow rate captures develop-
ments such as the purchases of government
bonds by the ECB, that may have affected
Greek bonds differently from Portuguese ones.
The results are summarised in Chart 7 below. 

The estimation results show that, after the
assignment of the positive outlook on
Greece’s sovereign credit rating by S&P in
April 2023, GGBs’ weights in investment
funds’ portfolios rose by about 0.8%, i.e. more
than those of the control group. It should be
noted that the control group includes weights
on GGBs, before the change in outlook (not
yet treated), and PGBs (never treated). More-
over, this result is net of any effects that may
be linked to the ECB’s monetary policy stance
in the period under examination, which may
have affected GGBs and PGBs differently. 

The timing illustrated in Chart 7 implies that
funds did not increase their holdings of Greek
sovereign bonds at once: the first significant
change in funds’ holdings came in June 2023,
i.e. 2 months after the change in outlook, and
corresponded to an addition of GGBs in funds’
portfolios exceeding by about 0.4% the addi-
tion of PGBs, under the same broader mone-
tary and financial environment. The next sig-
nificant additions of GGBs in funds’ portfolios,
equal to a little more than 0.4% of these port-
folios’ total value, took place in September
2023. This coincided with the 2-notch rating
upgrade of the Greek sovereign credit rating
by Moody’s. 

This means that, indeed, the positive change in
the outlook of Greece’s sovereign credit rating
is likely to have sparked an increase in invest-
ment funds’ positions in Greek sovereign
bonds, relative to broader developments. The
findings reported herein provide evidence of

an association between the effects stemming
from the change in the outlook of Greece’s
sovereign rating to positive and investment
funds’ holdings of GGBs. Of course, since
there may be factors for which we do not have
adequate controls (e.g. national elections in
June 2023), we do not argue that these results
offer adequate ground for claiming causal
inference. However, they seem to suggest that
there is a strong enough link between the out-
look change and the increase in the funds’
GGB portfolio, in comparison with the broader
developments in the euro area.

4.2 EFFECTS OF INVESTMENT FUNDS’ HOLDINGS
ON GREEK SOVEREIGN BOND YIELDS

Next, we investigate whether such a positive
change in investment funds’ portfolios is eco-
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nomically important. To do so, we rely on
demand-based asset pricing à la Koijen and
Yogo (2019) and, more specifically, on the
bond-specific setup provided in Koijen et al.
(2021). In particular, we specify yields as sub-
ject to rebalancing in investors’ portfolios. We
depart from the aforementioned study in that,
instead of using the quantitative easing trans-
actions as the trigger of the rebalancing, we use
a time dummy marking the change in the out-
look of Greece’s sovereign credit rating.
Specifically, we estimate the following rela-
tionship:

yi,j,t=ai+θwi,j,t+βxi,j,t+γIi,t+εi,j,t (6)

where y denotes the yield at time t of bond j
issued by sovereign i; w denotes the weights of
bonds in investment funds’ securities portfo-
lios. Control variables, such as the €STR, the
ECB’s shadow rate, the term spread between
10-year and 2-year OIS rates and the term-to-
maturity of each bond are denoted by x. Ii,t is
an indicator (dummy) variable taking the value
1 for GGBs after the change in the outlook by
S&P to positive for the Greek sovereign credit
rating, and 0 otherwise. We also include a vari-

able that reflects net demand effects in the
Greek sovereign bond market, as noted in Koi-
jen and Yogo (2019). In particular, the
“demand” variable incorporates the aggregate
holdings of GGBs by Greek banks and the
Eurosystem, as a ratio to the total amount out-
standing of GGBs in the market. Finally, ai

denotes the fixed-effects term.

The relationship represented by equation (6)
allows to infer the effects of a given change in
weights on the yields of the bonds included in
our sample. At the same time, we also allow
for residual effects, due to the positive out-
look to be captured by the indicator variable
Ii,t and we also control for global and bond-
specific developments. This specification is
estimated based on a dynamic panel data
model, with instruments appropriate for a
large cross-section and few time observations
(Arellano-Bover estimators), with robust stan-
dard errors. The results are presented in
Table 2 below:

The results reported in Table 2 above confirm
the intuition that an increase in funds’ weights
for a particular sovereign bond reduces its
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yt-1
0.123**
(0.036)

0.258***
(0.045)

0.111**
(0.037)

0.131***
(0.037)

w
-0.444***

(0.050)
-0.509***

(0.045)
-0.418***

(0.049)
-0.442***

(0.052)

I
-0.299***

(0.039)
0.008

(0.029)
-0.308***

(0.038)
-0.301***

(0.038)

Demand
-0.424***

(0.112)
-0.630***

(0.325)
-0.368***

(0.111)
-0.426***

(0.112)

€STR
0.248***

(0.024)
0.308***

(0.038)
0.241***

(0.025)

Maturity (in years)
0.019***

(0.006)
0.014

(0.015)
0.019***

(0.006)

OIS 10y-2y
-0.258**

(0.099)
-0.057

(0.069)
-0.065

(0.070)

Fixed Effects Yes Yes Yes Yes

Obs. 552 552 552 552

(1) (2) (3) (4)

Table 2 Funds’ demand effects on bond yields

Notes: The table reports dynamic panel data estimations (Arellano-Bover estimator), with robust standard errors. Asterisks denote significance
(10%: *, 5%: **, 1%: ***).

Dependent variable: sovereign bond yields 



yields. In particular, a 1 pp increase in funds’
weights reduces bond yields by 42-50 basis
points (bps). As a result, the total average
increase in GGB weights in investment funds’
portfolios in the aftermath of the positive out-
look assigned by S&P to Greece explains a
reduction in GGB yields by 35-40 bps. 

Is this corroborated by actual data? In order to
fit the results into the developments of the
period, we have to isolate the effect that rising
interest rates had on government bond yields.
To do so, we can use the yield differentials (i.e.
spreads) of Greek sovereign bonds vis-à-vis
euro area benchmark ones, assuming that both
have been affected roughly to the same extent
by monetary policy. That said, we observe that
the spread against the German 10-year sover-
eign bond, just before the positive outlook
assigned by S&P on 20 April 2023, stood at
around 190-200 bps. In mid-October, i.e. just
before the actual rating upgrade on 20 Octo-
ber 2023, it had fallen to 145 bps. Thus, our
findings are very closely associated to the
developments of the period, as they suggest
that the 45-55 bps reduction in spreads is
explained to a large extent by the increase in
investment funds’ holdings of Greek sovereign
bonds. 

From the remaining variables, we may draw
intuitive results: a rise in base rates, reflected
in the €STR, has a positive and highly signif-
icant effect on yields, even though the pass-
through is not on a one-on-one basis. This may
stem from the fact that we have excluded from
the sample securities with remaining maturities
of below 1 year, so that our results are not dis-
torted by short-term horizon pricing, with a
particular relevance for bond yields. The €STR
seems to be very closely correlated with the
term spread (10y-2y) of OIS rates, as when
both variables are included in the same spec-
ification the latter is not significant. 

At the same time, the indicator variable Ii,t,
reflects a further yield reduction of about 30
bps vis-à-vis what is captured by the remaining
parameters. This, however, changes when,

instead of the €STR, we include the term
spread 10y-2y of OIS rates, an indication that
both the IG and the term spread variable con-
tain common information. This is probably
specific to the period under examination, dur-
ing which the initial optimistic expectations for
a pause in interest rate rises by major central
banks were revised, while the slope of the yield
curve dived into more negative levels, as the
prospects for euro area economic activity dete-
riorated. Additionally, the maturity variable,
which is however a rough bond-specific deter-
minant, is found to have a significant positive
relationship with yields.

Finally, our results suggest that an increase in
the demand from other investors, such as
Greek banks or the Eurosystem, also has size-
able reduction effects on the yields of GGBs.
These are estimated to deduct about 40-60 bps
for every 1 pp increase in the GGB holdings of
other investors. These effects are broadly in
line with the ones reported in the extant liter-
ature about the effects of central bank asset
purchase programmes on sovereign bond
yields (e.g. Koijen et al. 2021; Malliaropulos
and Migiakis 2023). 

All in all, our panel data estimation results sug-
gest that about eight-tenths (80%) of the
reduction in GGBs’ sovereign risk premium
came as a result of the increase in investment
funds’ positions, relative to broader monetary
and other euro area and country-specific devel-
opments. These findings are combined with the
ones presented in Section 4.1, which imply that
the increase in investment funds’ positions in
GGBs is associated, in a statistically significant
way, with the positive change in Greece’s sov-
ereign credit rating outlook by S&P in April
2023. We, thus, conclude that the combination
of the two findings suggests that (a) investment
funds increased their positions in GGBs in
view of a possible sovereign credit rating
upgrade of Greece to investment grade, and
(b) this had significant economic effects on the
yields of Greek sovereign bonds, as it explains
a very large part of the overall reduction in
spreads.
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5 CONCLUDING REMARKS 

We have examined the effects of (a) sovereign
credit ratings on portfolio allocation by invest-
ment funds, and (b) investment funds’ portfolio
rebalancing on sovereign bond yields. To do so,
we focused on the case of Greece at the onset
of the positive change in its sovereign credit rat-
ing in April 2023, which led to its upgrade to
investment grade six months later. By focusing
on the case of the sovereign credit rating of
Greece, we find that ratings have significant
effects on funds’ portfolio allocation: the
prospect of Greece regaining the investment
grade status resulted in an increase in invest-
ment funds’ portfolio holdings of Greek sover-
eign bonds, in relation to other monetary and
financial developments during the same period.
In its turn, this increase has had significant, both
in statistical and economic terms, downward
effects on Greek sovereign bond yields.

In particular, we find that the change in the
outlook of the sovereign credit rating of
Greece to positive by S&P, which denoted a
high likelihood of an IG upgrade, created
increased demand for Greek sovereign bonds
by investment funds. Specifically, investment
funds’ weights on Greek sovereign bonds
increased in total by about 0.8%. 

Then, by employing dynamic panel data model
estimation techniques, we find a negative and
highly significant relationship between funds’
portfolio weights and the yields of the under-
lying bonds; that is, when funds increase their
holdings of a given bond, its yields decrease.
Based on this result, we can estimate the
reduction effects on Greek sovereign bond
yields due to the increase in funds’ holdings.
We find that the above-mentioned rise in the
weights of Greek sovereign bonds in funds’
portfolios explains a reduction of about 35-40
bps in their yields or about 80% of the total
reduction of spreads in the period under exam-
ination. 

The implications of these findings are impor-
tant: a permanent increase in funds’ holdings
may result in lowering the cost of funding for
Greek public debt, thus enhancing its sus-
tainability. Therefore, the prospect of an IG
upgrade helped Greece to rein in its cost of
funding. By achieving rating upgrades,
Greece managed to gradually regain the IG
status and, thus, increase the demand for its
sovereign bonds. This insulated Greece’s cost
of funding from rising interest rates in a
period of tightening monetary policies and
financial conditions.
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ABSTRACT
We examine the type and magnitude of negative externalities stemming from “zombie” firms in
the Greek economy, focusing on investment, employment and productivity. For this purpose, we
use a panel dataset of Greek firms broken down by size and sector of economic activity for the
period 2002-2021. A descriptive analysis reveals a high positive correlation in the trends between
non-performing business loans and the number of zombie companies in the Greek economy over
the last twenty years. Through quantitative analysis, significant direct and indirect effects emerge
from the degree of density of zombie firms at the total economy and sectoral levels. First, healthy
firms outperform zombie firms in terms of investment growth, employment growth and pro-
ductivity levels. Second, a high concentration of capital in zombie firms negatively affects the rate
of investment growth of healthy firms in specific sectors of economic activity. Third, a high con-
centration of capital in zombie firms forces healthy firms to increase their overall productivity
in order to survive. Fourth, a high concentration of capital in zombie firms prevents the reallo-
cation of capital to more productive investments across firms and sectors of activity. Finally,
younger and larger companies generally perform better in terms of investment and employment
growth, and productivity levels. Overall, a faster resolution of zombie firms and non-perform-
ing corporate loans, both on and off bank balance sheets, allows a more efficient allocation of
resources and can boost investment, employment and growth rates in the Greek economy in the
medium to long term.
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ΠΕΡΙΛΗΨΗ
Η διατήρηση των επιχειρήσεων “ζόμπι” στην ελληνική οικονομία προκαλεί σημαντικές αρνητικές
εξωτερικότητες σε όρους επενδύσεων, απασχόλησης και παραγωγικότητας. Η ανάλυση βασίζεται
σε στοιχεία διαστρωματικών και χρονολογικών σειρών που αφορούν ελληνικές επιχειρήσεις την
περίοδο 2002-2021, με διάκριση ανά μέγεθος και κλάδο οικονομικής δραστηριότητας. Μέσα από
περιγραφική ανάλυση διαφαίνεται υψηλή θετική συσχέτιση στις τάσεις μεταξύ των
επιχειρηματικών μη εξυπηρετούμενων δανείων και του αριθμού των εταιριών “ζόμπι” στην
ελληνική οικονομία κατά τη διάρκεια της πρόσφατης εικοσαετίας. Μέσα από ποσοτική ανάλυση,
αναδεικνύονται σημαντικές άμεσες και έμμεσες επιδράσεις του βαθμού πυκνότητας των εταιριών
“ζόμπι” στο σύνολο της οικονομίας και σε επιμέρους τομείς δραστηριότητας. Πρώτον, οι υγιείς
επιχειρήσεις εμφανίζουν καλύτερες επιδόσεις από τις εταιρίες “ζόμπι” σε όρους ρυθμού αύξησης
επενδύσεων, απασχόλησης και επιπέδου παραγωγικότητας. Δεύτερον, η υψηλή συγκέντρωση
κεφαλαίου σε εταιρίες “ζόμπι” επηρεάζει αρνητικά το ρυθμό αύξησης των επενδύσεων στις υγιείς
επιχειρήσεις σε επιμέρους τομείς της οικονομικής δραστηριότητας. Τρίτον, η υψηλή συγκέντρωση
κεφαλαίου σε εταιρίες “ζόμπι” αναγκάζει τις υγιείς επιχειρήσεις να αυξήσουν τη συνολική
παραγωγικότητά τους προκειμένου να επιβιώσουν. Τέταρτον, η υψηλή συγκέντρωση κεφαλαίου
σε επιχειρήσεις “ζόμπι” εμποδίζει την ανακατανομή κεφαλαίου προς πιο παραγωγικές επενδύσεις
μεταξύ επιχειρήσεων και τομέων δραστηριότητας. Τέλος, οι νεότερες σε ηλικία και μεγαλύτερες
σε μέγεθος επιχειρήσεις εμφανίζουν εν γένει καλύτερες επιδόσεις σε όρους ρυθμού αύξησης
επενδύσεων και απασχόλησης, αλλά και επιπέδου παραγωγικότητας. Συμπερασματικά, η
ταχύτερη διευθέτηση των μη εξυπηρετούμενων δανείων επιτρέπει την αποτελεσματικότερη
κατανομή των πόρων και δύναται να ενισχύσει τις επενδύσεις, την απασχόληση και την
παραγωγικότητα της ελληνικής οικονομίας.
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1 INTRODUCTION

A large number of “zombie” firms1 and a high
level of non-performing business exposures
(NPEs),2 either on or off bank balance sheets,
can have significant side effects on the econ-
omy. Their delayed resolution has been shown
to have a negative impact on investment,
employment and competition in goods and
services markets, as well as on average pro-
ductivity across sectors and in the wider econ-
omy. This is of critical importance for the
Greek economy for two reasons. First, because
the economy reached an unprecedented level
of non-performing loans during the sovereign
debt crisis and, second, because the economy
faces significant investment and productivity
gaps, which need to be tackled so as to achieve
a sustainable growth path.

Firms that have weak prospects for recovery,
based on a number of alternative criteria, are
labelled as “zombies”. The criteria proposed
for classifying firms as zombies vary, with many
of them relating to ratios derived from finan-
cial statements, combined with firm age crite-
ria. The prevalence of zombie firms appears to
be related to the share of business Non-Per-
forming Exposures (NPEs) in total loans for
the Greek economy as a whole, as well as for
individual sectors. It has occasionally been doc-
umented that banks may tend to support, in
various ways, firms that do not service their

loans. Such ways include offering favourable
refinancing terms, reducing the interest rate on
existing loans, extending new loans, etc. This
practice is pursued when banks aim to avoid or
postpone the recording of provisions or losses
on their balance sheets, which, in turn, would
affect their capital adequacy.

Keeping zombie firms in operation has been
shown internationally to have a negative
impact not only on macroeconomic aggregates,
but also on the functioning of healthy firms,
especially in sectors where the former are more
prevalent. Channelling financial resources to
zombie firms to prevent them from going out
of business deprives other, healthy firms of
resources, both financial and physical, with
corresponding negative effects on employ-
ment, investment and productivity growth for
the total economy. This is critical in the case
of Greece for at least two reasons. On the one
hand, the investment gap over recent decades,
the underutilised human resources due to high
unemployment and low labour market partic-
ipation, and adverse demographic trends, all
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1 Following criteria suggested by existing literature, we define a
zombie firm as one which, in a given year, (a) is at least 10 years
old; and (b) has an interest coverage ratio of less than 1 for the last
three consecutive years.

2 NPEs are defined by supervisory authorities as exposures (loans)
which are more than 90 days past due, as well as exposures unlikely
to pay, regardless of the number of days past due.



imply a need to ensure the recovery of invest-
ment and employment rates. On the other
hand, sustained long-term output growth
requires productivity growth beyond invest-
ment in physical and human capital, which
would be hard to achieve if resources are allo-
cated to unproductive activities.

This study assesses the nature and magnitude
of the externalities caused to the Greek econ-
omy by keeping zombie firms in operation. The
case of Greece is of particular interest, as the
problem of NPEs intensified exponentially
during the period of the sovereign debt crisis.
At the same time, the number of firms classi-
fied as zombies is estimated to have increased
during the same period (PwC 2015; IMF 2021).
While NPEs on bank balance sheets declined
significantly between 2016 and 2022 (by 85%
cumulatively), the reduction of NPEs in the
economy as a whole is much smaller (28%
cumulatively), as the bulk of “legacy NPEs”,
which are managed by servicers, remain non-
performing in the economy. Thus, resolving all
NPEs, part of which are owed by zombie firms,
is a key policy priority.

The analysis focuses on three research ques-
tions. The first one attempts to estimate the
number and share of zombie firms in the Greek
economy, by sector of economic activity, and
their correlation with the trend in NPEs. The
second question examines the direct effects of
zombie firms on the Greek economy, with a
focus on investment, employment and pro-
ductivity, and assesses whether these effects
vary by sector of activity. The third question
investigates the indirect economic impact of
zombie firms, for example through their side
effects on existing healthy firms.

The study is structured in six sections. Section
2 provides a literature review, presenting var-
ious empirical models that have been used in
the literature for the classification of zombie
firms and econometric findings about their
economic effects. Section 3 provides a
description of the data available to carry out
the descriptive and quantitative analyses. The

descriptive analysis in Section 4 assesses the
evolution of zombie firms in the Greek econ-
omy over time and highlights recent trends in
NPEs at the sectoral level. Section 5 deals with
the quantitative assessment of the direct and
indirect effects of maintaining zombie firms in
the Greek economy. Section 6 summarises the
main findings of the descriptive and quantita-
tive analyses, while linking them to policy pri-
orities.

2 LITERATURE REVIEW

The literature on the impact of zombie firms
on productivity, investment and employment is
relatively recent. It started to develop in the
early 1990s, in the wake of the prolonged stag-
nation and low productivity of the Japanese
economy that followed the credit and real
estate bubbles. According to Peek and Rosen-
gren (2005), during this period ―the so-called
“lost decade”― in order to achieve the exit of
the Japanese economy from stagnation, the
authorities exercised loose supervision over the
banking system, discouraged banks from being
strict with overindebted firms and encouraged
them to provide more credit to such firms so
that they would be able to repay their loans
(evergreening loans). Under this approach,
firm bankruptcies were postponed and banks
avoided recording losses on their balance
sheets, which, in turn, would reduce their cap-
ital adequacy. These firms have been charac-
terised in the relevant literature as zombie
firms, a term coined by Kane (1987). Accord-
ing to the literature (e.g. Caballero et al. 2008;
da Silva and Gonçalves 2022), zombie firms
have poor financial performance, are highly
dependent on bank lending and/or government
grants, and are unable to meet their financial
obligations without concessions.

The study of Ahearne and Shinada (2005) was
one of the first to investigate the validity of the
so-called “zombie hypothesis” in the case of
the Japanese economy, according to which the
poor performance of the 1990s was due to the
fact that Japanese banks continued to provide
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loans to inefficient, low-productivity and highly
leveraged firms. The authors estimated that
non-tradeable sectors showed a much stronger
decline in Total Factor Productivity compared
to the tradeable ones; they argued that this
result is consistent with the “zombie hypothe-
sis”, as it arose from the fact that inefficient
firms (i.e. mostly zombie firms) in non-trade-
able sectors gained market share at the
expense of the most productive firms because
of the support received from banks. This result
was corroborated by the finding that the cor-
relation between changes in market share and
changes in the share of outstanding bank loans
to tradeable sectors, which was positive in the
period 1980-1990, turned negative in the
period 1991-2001, while in the case of non-
tradeable sectors, it remained positive in both
periods. 

Caballero et al. (2008), in their seminal paper,
investigated the effect of zombies on the rate
of change in employment, investment and pro-
ductivity in the Japanese economy for the
period 1981-2002. They consider as zombies
those firms that are struggling to service their
bank loans and banks keep them alive by
charging a lower interest rate compared to
most creditworthy borrowers. Their estimates
show that an increase in the share of zombies
in an industry significantly reduces investment
and employment growth rates for healthy, non-
zombie firms. At the same time, the produc-
tivity gap between zombie and non-zombie
firms widens in favour of the former. This is
because, as the share of zombie firms in an
industry increases, healthy firms wishing to
enter a market have to achieve higher pro-
ductivity levels to overcome the entry barriers
posed by zombies. Finally, when they included
the current rate of change in sales as an
explanatory variable in their estimations, the
finding persisted that an increase in the share
of zombie firms in an industry significantly
reduces investment and employment growth
rates of non-zombies.

Balgova et al. (2017) indirectly investigated the
effect of zombie firms on the economy, as they

examined in a broader context the effect of
non-performing loans (NPLs) on a range of
economic variables, using data for 194 coun-
tries for the period 1990-2016. Analysing the
available data, they found that episodes of high
NPLs last for about six years on average and
that once the average NPL ratio reaches 21%,
it starts to fall, which then positively affects the
growth rates of the economy. Also, they argue
that the best way to reduce NPLs is a combi-
nation of the existence of asset management
companies and the implementation of bailout
programmes, since, in this case NPL reduction
was estimated to be two to three times faster
compared to the case of relying on asset man-
agement companies alone. They concluded
that a sharp reduction in the NPL ratio is asso-
ciated with extra GDP growth of more than 1.5
percentage points (pps) per annum over sev-
eral years, an increase that begins approxi-
mately two years after the start of NPL reduc-
tion and is maximised in the fourth year.
Stronger positive effects from a reduction in
NPLs were found in the case of investment,
while positive effects, although weaker com-
pared to those on investment, also appear in
consumption growth. Finally, the positive
effect on exports was estimated to be weaker
compared to that on investment and con-
sumption, possibly because exporting firms are
less exposed to the conditions prevailing in the
domestic credit market.

Contrary to the above studies, Fukuda and
Nakamura (2011) did not investigate the
effects of zombie firms on an economy, but
examined the reasons why zombies recovered
in Japan during the first half of the 2000s.
However, their contribution to the relevant lit-
erature lies in the fact that they recognised the
shortcomings of the definition of zombies used
by Caballero et al. (2008) and modified it by
adding two criteria. The first is the “prof-
itability criterion”, whereby a firm is classified
as a zombie if its EBIT is lower than its hypo-
thetical risk-free interest payments. The sec-
ond is the “evergreening criterion”, whereby a
firm is classified as a zombie if it is highly lever-
aged and has increased its debt levels.
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Schivardi et al. (2017), in their study of the Ital-
ian economy for the period 2004-2013, exam-
ined the impact of zombie financing from
banks with low capital adequacy. However,
unlike Caballero et al. (2008) and Fukuda and
Nakamura (2011), they define a firm as zom-
bie if (i) it has negative profitability, i.e. its
three-year moving average of the ROA is less
than the cost of capital faced by healthier
firms; and (ii) its leverage exceeds a certain
threshold. In addition, they also used an alter-
native criterion, the interest coverage ratio,
which they define as the ratio of EBITDA to
interest expenses. According to their estimates,
low capital banks financed zombie firms more
compared to non-zombie firms during the
financial crisis and this did not change when
different econometric specifications were used.
Also, they assessed whether zombie financing
affects the growth of healthy firms in an indus-
try. Using employment as a dependent variable
in their model, they found a negative rela-
tionship between the share of zombie firms and
the performance of non-zombies. A negative
relationship was also estimated when they used
employment and sales as dependent variables.
Thus, low capital banks, by granting loans to
zombie firms, constrain the growth of healthy
firms. Finally, they estimated that, as the share
of zombie firms in a sector increases, the dis-
persion of total factor productivity (TFP) also
increases, i.e. there is an unequal distribution
of resources to the benefit of zombies and at
the expense of healthy firms. However, this
only applies to industries with a high share of
zombie firms.

Adalet McGowan et al. (2018) estimated the
impact of zombie firms on firm productivity
using a sample of 12 countries covering the
period 2003-2013. As opposed to previous
studies, they used a different definition of zom-
bie firms. A firm is classified as zombie if its
interest coverage ratio is less than one for three
consecutive years and its age is more than ten
years. They found that mainly large-sized (over
250 employees) and older (over 40 years) firms
have the highest probability of being classified
as zombies. Furthermore, an increase in the

share of zombie firms in an industry negatively
affects the rate of investment and employment
growth of non-zombie firms. In the same vein
as Caballero et al. (2008), they estimated that
the difference in productivity between zombie
and non-zombie firms widens as the percent-
age of zombies in an industry increases. This
suggests that the presence of zombies creates
market distortions by reducing productivity
and keeping inefficient firms in the market at
the expense of more productive new entrants.
At the same time, given that zombie firms
cause congestion in an industry, they create
barriers to entry and new entrants need to
achieve higher levels of productivity in order
to enter the industry, which, in turn, aggravates
the productivity gap between zombies and non-
zombies. Moreover, they estimated that the
congestion caused by zombie firms in an indus-
try leads to a less efficient allocation of capi-
tal, at the expense of healthy firms. The results
were the same when they limited their esti-
mates to the period before the financial crisis
(2003-2007), which showed that loan resources
committed to zombie firms were not due to the
financial crisis but rather a phenomenon that
pre-existed in the economies and a symptom of
policy weaknesses.

Hallak et al. (2018) investigated the effects of
zombie firms in 19 European countries in the
period 2010-2013. As opposed to previous
studies, they used three alternative definitions
to classify a firm as zombie. In particular, a
firm is defined as a zombie if it has (i) an inter-
est coverage ratio less than or equal to one for
three consecutive years, regardless of its age;
or (ii) an interest coverage ratio less than or
equal to one for three consecutive years and an
age greater than or equal to ten years; or (iii)
an interest coverage ratio less than or equal to
one for five consecutive years and an age
greater than or equal to ten years. Using the
above criteria, they confirmed the finding of
Adalet McGowan et al. (2018) that the share
of zombies increases with age and size. Esti-
mates of their model in which the dependent
variable was the rate of change in investment
or employment revealed that non-zombies
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invest and grow faster than zombies, regardless
of the zombie definition used. At the same
time, the growth of non-zombie firms is nega-
tively affected by the existence of zombie firms
in the industry. When they used labour pro-
ductivity as a dependent variable, the results
did not change, while the presence of non-zom-
bies was shown to negatively affect the labour
productivity of zombies. Also, they examined
the effect that the presence of zombies has on
the growth and productivity of new firms, i.e.
firms less than seven years old. Using the
growth rates of investment and employment as
dependent variables, it emerged that new non-
zombie firms grow faster than the “average
firm” and twice as fast compared to old non-
zombie firms. Moreover, new non-zombie
firms are negatively affected by the presence of
zombies in their industry, but this was statisti-
cally significant only when employment
growth was used as the dependent variable.

In contrast to previous studies, Banerjee and
Hofmann (2018) used data covering a longer
period of time (1980-2016) and 32,000 listed
companies in 14 developed economies. They
also used two alternative definitions to char-
acterise a firm as zombie. According to the
first, broader definition, a firm is considered as
zombie if its interest coverage ratio is less than
one for three consecutive years and its age is
equal to or greater than ten years. According
to the second, narrower definition, a company
is characterised as zombie if, on top of the cri-
teria of the first definition, it also has a lower
expected future growth potential (using
Tobin’s Q index). They found that lower inter-
est rates are associated with an increase in the
share of zombie firms in an industry, while no
statistically significant relationship was estab-
lished between the share of zombies and bank
health. This implies that low interest rates
reduce the incentive for zombie firms to
restructure or leave the market. In this respect,
they estimated that a reduction in nominal
interest rates by 10% leads to a 17% increase
in the share of zombies, but this effect is sta-
tistically significant only in industries where
firms rely heavily on external borrowing. How-

ever, no statistically significant results were
obtained regarding the effect of bank health on
the share of zombie firms. They also estimated
that a 1% increase in the share of zombies
reduces investment of non-zombies by 1% and
employment growth by 0.26 pps, although
these negative effects were statistically signif-
icant only in the case of the narrower defini-
tion. Finally, they found that a 1% increase in
the share of zombie firms reduces total factor
productivity growth by 0.3 pps, but this effect
was statistically significant only in the case of
the narrower definition.

Andrews and Petroulakis (2019) investigated
the relationship between zombie firms and
bank health, and the consequences for pro-
ductivity growth in the economy. To this end,
they used data for 11 European countries cov-
ering the period 2001-2014. Their estimates
clearly showed that the existence of zombies
is facilitated by the existence of non-healthy
(weak) banks. The above picture does not vary
before and after the financial crisis period,
indicating that banks’ choice to lend to zom-
bie firms is not a cyclical phenomenon. Addi-
tional estimates showed that a restrictive reg-
ulatory framework facilitates the survival of
zombies and, once again, this result is robust
across different econometric specifications
and definitions of zombie firms. Moreover,
more productive firms grow at a statistically
significant higher rate, suggesting that the
capital reallocation process enhances overall
productivity. Also, bank health acts as a rein-
forcement in the capital reallocation process,
since productive firms operating in sectors
where they are exposed to healthy banks grow
faster than firms operating in industries
exposed to weak banks. They also estimated
that a higher share of zombie firms in an
industry reduces the efficiency of capital real-
location. Finally, they estimated that in indus-
tries where the share of zombie firms is high,
healthy firms have limited access to bank
loans and this result did not change when
either the amount of total borrowing or the
amount of new credit was used as the depend-
ent variable in their model.
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Da Silva and Gonçalves (2022) examine the
effect of zombie firms on the economy of a sin-
gle country, namely Portugal, for the period
2011-2018. They characterise a firm as zombie
if it has an interest coverage ratio of less than
one for three consecutive years, an age of more
than ten years and negative net income for
three consecutive years. They estimated that
the existence of zombie firms in an industry
negatively affects the investment rate and
labour productivity growth. In more detail, a
1% increase in the assets trapped in zombies
in a sector reduces the average investment rate
by 23.1 pps and labour productivity of healthy
firms by €43.0 thousand. However, no statis-
tically significant results were found when the
dependent variable of the model was employ-
ment growth. At the same time, across all three
dependent variables, it was estimated that non-
zombie firms invest more (4.79 pps higher) and
record higher employment growth (by 2.54
pps) and productivity (by €12.2 thousand)
compared to zombies. Also, they found that a
1 pp increase in resources held by zombie firms
leads to a decrease in employment (by 9.67
pps) and in labour productivity (by €15.4 thou-
sand). Repeating the estimations for the
Wholesale and retail trade, Accommodation
and food service activities sectors, they found
that the presence of zombies negatively affects
the investment rate in the food service activi-
ties sector and labour productivity in the
Accommodation sector. Thus, it was mainly
these specific industries that were most nega-
tively affected by the existence of zombie firms,
which is in line with their descriptive analysis
indicating that such sectors also had the high-
est percentage of zombie firms. Finally, on the
other hand, non-zombie firms show a higher
investment rate in the Wholesale trade and
Food service activities sectors and higher pro-
ductivity in the Wholesale trade, Accommo-
dation and food service activities sectors.

To sum up, most studies used data concerning
groups of countries (e.g. Balgova et al. 2017;
Adalet McGowan et al. 2018; Hallak et al.
2018; Banerjee and Hofmann 2018; Andrews
and Petroulakis 2019), but there are also stud-

ies that used data for only one country (e.g.
Ahearne and Shinada 2005 and Caballero et al.
2008 for Japan; Schivardi et al. 2017 for Italy;
da Silva and Gonçalves 2022 for Portugal).
Most studies use firm-level data either on
listed companies (e.g. Ahearne and Shinada
2005; Caballero et al. 2008; Banerjee and Hof-
mann 2018) or on unlisted firms (e.g. Balgova
et al. 2017; Hallak et al. 2018; Andrews and
Petroulakis 2019; da Silva and Gonçalves
2022). Moreover, the time span of the data
extends from the beginning of the 1970s (e.g.
Ahearne and Shinada 2005) up to 2018 (e.g. da
Silva and Gonçalves 2022), while in most stud-
ies data is available for the manufacturing and
services sectors, but not for the primary sector
or the financial sector.

Besides, most studies investigate the effect that
zombie firms have on the economy either indi-
rectly (e.g. Ahearne and Shinada 2005; Bal-
gova et al. 2017) or directly (e.g. Caballero et
al. 2008; Adalet McGowan et al. 2018; Hallak
et al. 2018; da Silva and Gonçalves 2022). They
examine the effect of their presence on
employment, investment and productivity (e.g.
Caballero et al. 2008; Adalet McGowan et al.
2018; Banerjee and Hofmann 2018; da Silva
and Gonçalves 2022), GDP, exports and con-
sumption (e.g. Balgova et al. 2017), with the
estimations in most cases showing a negative
effect.

Regarding productivity, the literature review
has shown that zombies cause congestion in an
industry, create entry barriers for new
entrants and, as a result, the latter have to be
more productive in order to enter the market,
a fact that, in turn, widens the productivity gap
between zombies and non-zombies (e.g.
Caballero et al. 2008; Adalet McGowan et al.
2018).

Furthermore, the literature has investigated the
relationship between zombie firms, the capital
adequacy of banks and the provision of loans by
the latter (e.g. Schivardi et al. 2017; Andrews
and Petroulakis 2019). The results show that
undercapitalised banks lend more to zombie
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firms ―compared to well-capitalised ones―
while limiting the growth of healthy firms
(Schivardi et al. 2017). This finding does not
seem to differ between the periods before and
after the outbreak of the financial crisis, which
implies that banks’ choice to lend to zombie
firms is not a cyclical phenomenon (Andrews
and Petroulakis 2019). Finally, bank lending is
not used for investment purposes, but to service
debt, build cash reserves and/or improve firms’
financial stability (Acharya et al. 2019).

3 DATA

We use firm-level data for Greek businesses
available from the ICAP Data.Prisma data-
base, which provides annual balance sheet
information, for the period 2000-2021. ICAP’s
database is the largest electronic repository of
business activity information in Greece,
encompassing financial and commercial data
for businesses since 2000, as well as sectoral
financial analyses. The dataset includes a wide
range of financial metrics (e.g. fixed assets,
deposits, trade receivables, equity capital,
reserves, short- and long-term liabilities to
banks, turnover, operating profits, financial
income and expenses, net profits) and demo-
graphic variables (e.g. year of establishment,
prefecture of headquarters, legal form,
employment, export activity) for a significant
portion of domestic businesses. For the
descriptive analysis, we also use sector-specific
data from the Bank of Greece regarding non-
performing exposures of domestic banks and
non-bank servicers.

The definitions of variables and some descrip-
tive analysis are presented in the following sec-
tions. IOBE (Vettas et al. 2022) evaluated the
representativeness of ICAP’s sample of firms
for the period 2005-2019 in terms of firm size
(turnover) and structural characteristics in com-
parison with the dataset of the Hellenic Statis-
tical Authority’s (ELSTAT) Business Register.
In terms of the turnover of the Greek economy,
based on comparable data from ELSTAT’s
Business Register, the average coverage rate for

the period 2005-2019 was close to 60%. In
terms of the number of businesses by turnover
class, representativeness was the highest for
very large (annual turnover above €50 million)
and large enterprises (annual turnover between€5.0 and €50 million), at 89.3% and 81.1%,
respectively. Additionally, more than half of the
businesses with an annual turnover between€1.5 and €5.0 million and at least 25% of those
with an annual turnover between €0.5 and €1.5
million are also included in our sample. Con-
versely, micro businesses (annual turnover
between €0 and €500 thousand) are under-
represented (only 2.1%) in ICAP’s database,
mainly due to the lack of data on sole propri-
etors, as most of them are not required to pre-
pare and publish financial statements.

4 DESCRIPTIVE ANALYSIS

The estimated share of zombie firms is posi-
tively correlated with the share of business
NPEs in bank balance sheets over the period
2002-2021 (Chart 1). However, the rise in the
share of zombie firms preceded the rise in the
share of NPEs in bank balance sheets, while the
decline in the share of zombie firms preceded
the decline in the share of NPEs. This suggests
leading indicator properties of the zombie rate
for the NPE ratio. In the recent period, the
faster decline in the number of zombies rela-
tive to that in NPEs may be partly due to the
accumulation and delayed resolution of non-
performing loans owed by firms that have
ceased operations and are in liquidation, there-
fore not included in the ICAP database. More-
over, the share of zombie firms is larger than
the share of capital concentration in zombie
firms up to 2008 and after 2017, implying that
the average zombie firm was smaller in size
before and after the Greek crisis.

Banks’ NPEs to non-financial corporations
(NFCs) reached a peak of €58 billion in 2015,
accounting for 47.0% of total NFC exposures
(Chart 2). However, by 2022 they had declined
significantly to €8.9 billion or 8.1% of total
exposures to NFCs, falling cumulatively by
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€49.1 billion (or 84.7%), mainly as a result of
loan write-offs and sales during 2016-2019, and
loan sales and securitisations carried out under
the Hellenic Asset Protection Scheme (“Her-

cules”) in 2020-2022. At the same time, per-
forming loans increased significantly, by €35
billion or 53.6%, to €100.3 billion by 2022,
from €65.3 billion in 2015, due to both some
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reperformance of NPEs and the disbursement
of new loans.

Moreover, as shown in Chart 3, the significant
reduction in NPEs on bank balance sheets
does not automatically mean a removal of
debt from Greek companies, as the largest
part of NFCs’ overdue liabilities, amounting
to €33.4 billion, has been transferred to non-
bank credit acquiring companies and is cur-
rently managed by servicers. The net reduc-
tion in NPEs towards NFCs in the economy as
a whole is therefore estimated at around €15.7
billion during 2015-2022.

Looking at a sectoral breakdown of banks’
NPEs to NFCs over the period 2015-2022
(Chart 4), it is clear that NPEs in banks’ port-
folios have shrunk across all sectors. In 2015
―the year when NPEs peaked― the largest
share of NPEs was accounted for by the
Wholesale and retail trade sector (€16.4 bil-
lion), followed by Manufacturing (€11.2 bil-
lion) and Construction (€9.4 billion). Other
sectors with a significant share of NPEs include
Accommodation (€3.8 billion) and Real estate
activities (€3.4 billion).

It is generally accepted in the literature that
the existence of non-performing loans in banks

has a negative effect on credit expansion rates,
while a reduction in non-performing loans
frees up resources that stimulate credit expan-
sion. Using estimates from existing literature
(Tölö and Virén 2021), a back-of-the-envelope
calculation shows that the cumulative reduc-
tion in NPEs on banks’ books by more than 40
bps over the period 2016-2023 led to an
increase in net business loan flows of about €8
billion, out of a total increase of €22.5 billion
recorded in this period (36% of credit expan-
sion). However, this approach does not dif-
ferentiate the effects of “organic” workouts
(forbearance, reperformance of loans) vs.
“non-organic” (sales, securitisations). Thus,
the analysis below focuses on NPEs from a firm
perspective.

In this regard, Chart 5 shows the evolution of
the percentage of zombie firms in the ICAP
sample of firms by size class based on turnover.
Specifically, businesses with an annual
turnover of less than €2.0 million are classified
as “micro”, those with an annual turnover
between €2 million and €50 million are clas-
sified as “small and medium-sized” (SMEs),
and those with an annual turnover of more
than €50.0 million are classified as “large”. A
downward trend in the proportion of zombie
firms is evident across all size classes after
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2013, with micro businesses featuring the high-
est zombie rate, 7.8%, compared with 3.0% for
each of the other two size classes in 2021. The
trend observed in the period 2005-2016, in
which the share of zombie firms was higher
among large firms than among small and
medium-sized firms, is consistent with the find-
ings in the literature (Adalet McGowan et al.
2018; Hallak et al. 2018). In the case of Greece,
however, the above relationship is non-monot-
onic, as it reverses after 2016, while micro firms
have the highest share over time (19.4% on
average over the period 2002-2021).

As is evident from Chart 6, the highest share
of zombie enterprises over time within each
sector of economic activity is found in NACE
sector (I) Accommodation and food service
activities (22.5% on average over the period

2002-2021), followed by (L) Real estate activ-
ities (21.6% on average), (A) Agriculture
(18.7% on average), (B) Mining and quarrying
(17.8% on average) and (F) Construction
(17.0% on average). The turning point of the
trend from rising to declining varies across sec-
tors. Indicatively, in sector (F) Construction,
the share of zombie firms followed an upward
trend since 2005, peaking at 26.6% in 2016 and
easing only partially to 12.7% in 2021. In sec-
tor (L) Real estate activities, after contracting
between 2002-2009 from 29.5% to 18.3%, the
percentage of zombie enterprises increased
from 2010 onwards, peaking at 26.3% in 2017
and gradually decreasing thereafter, still
remaining at a high level of 14.9% in 2021. On
the other hand, single-digit percentages of
zombie enterprises are found in sectors (E)
Water supply; sewerage, waste management
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and remediation activities (5.9%), (D) Elec-
tricity, gas, steam and air conditioning supply
(6.2%) and (M) Professional, scientific and
technical activities (9.0%).

Chart 7 shows the investment rate and employ-
ment growth for all Greek firms in the business
economy that are recorded in the ICAP data-
base, as well as for the subsets of non-zombies,
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zombies and young firms. It is noteworthy that
non-zombie firms perform systematically bet-
ter than zombie firms over time, while young
firms perform significantly better. Also,
although the performance for the all-firms
total appears to be close to that of non-zom-
bie firms, which is due to the fact that the share
of zombie firms is not particularly high, the
question persists as to how the performance of
non-zombie firms is affected by the existence
of zombie firms.

Charts 8 and 9 show the evolution of the cap-
ital share in zombie enterprises by sector of
economic activity at the NACE 1-digit level,
enabling comparisons across sectors. In the
majority of sectors, the peak of fixed capital
concentration in zombie firms is observed
when the Greek sovereign debt crisis intensi-
fied, i.e. during 2010-2014. In sectors such as
(D) Electricity, gas, steam and air condition-

ing supply and (H) Transportation and storage,
this percentage peaks at very high levels (74%
and 59%, respectively). In the real estate sec-
tor, it reaches up to 43%, while in the remain-
ing sectors the maximum percentage of fixed
capital in zombie enterprises ranges between
24% (sector (I) Accommodation and food
service activities) and 39% (sector (G) Whole-
sale and retail trade), with the exception of sec-
tor (E) Water supply; sewerage, waste man-
agement and remediation activities, where it
reaches up to 13%.

5 QUANTITATIVE ANALYSIS

5.1 ECONOMETRIC MODEL

As stated in the introduction, the purpose of
this study is to investigate the type and size of
externalities generated by zombie firms in
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terms of investment, employment and pro-
ductivity. In addition, possible distortions
caused by zombie firms in the allocation of
resources between them and non-zombie firms
are also explored. An important contribution
of this study is that it examines the effects of
zombie firms on a single economy across var-
ious sectors, while most of the studies examine
such effects using data for groups of countries.
At the same time, it is one of the few studies
that investigate the above effects in the case of
Greece, which is a natural case study of par-
ticular interest, as the problem of non-per-
forming exposures (NPEs) intensified during
the period of the sovereign debt crisis (PwC
2015; IMF 2021). Besides, the time horizon of
the study spans twenty years (2002-2021), dur-
ing which the Greek economy presented strong
growth rates at the beginning and at the end of
this period (4.0% on average in 2002-2007,
7.5% on average in 2020-2021), a deep reces-
sion in 2008-2013 due to the crisis (-5.0% on
average) and mild GDP growth (0.7% on aver-
age) in 2014-2019. All the above, along with
the fact that the data used are at firm level,
allow an in-depth analysis of the effects of
zombie firms on the Greek economy. In this
regard, it is noted that besides carrying out the
analysis for the entire Greek economy, esti-
mations are extended to selected 1-digit sectors
(NACE Rev. 2), in order to highlight any dif-
ferences in the direction and magnitude of the
effects.

This section presents the econometric model
used in the estimations, which takes the fol-
lowing form: 

Yist= β1 Non-zombie dummyist+β2 Non-zombie dummyist

*Industry zombie capital sunkst+β3 firm controlsist

+δst+εist (1)

The variable Yist, is the dependent variable of
the model and has three alternative defini-
tions. The first refers to employment growth
(dlogEmpist), i.e. the annual percentage change
in employment approximated by the log dif-
ferences of employment between two consec-
utive years (logEmpist-logEmpist-1). It is noted

that in this variable, as well as in those that fol-
low, the subscript i denotes the ith firm, the
subscript s denotes the 1-digit sector, and t
denotes the time (year). Under the second
alternative definition, the dependent variable
of the model is the investment ratio log(K

I), i.e.
the log difference of the real capital stock.
Under the third alternative definition, the
dependent variable of the model is the level of
total factor productivity (multi-factor pro-
ductivity or MFP). The estimation of the spe-
cific index was based on the Solow residual
theory and is defined as:

logY-(1-sL) logK-sL logL,

where logY is the logarithm of the firm’s value
added, logK is the logarithm of fixed capital
and logL is the logarithm of employment. sL is
the labour share of output and is defined as the
ratio of compensation of employees to output.
For estimating the labour share we used data
on the cost of labour and on output at the 
2-digit level, retrieved from the National
Accounts database of the Hellenic Statistical
Authority (ELSTAT).

Before presenting the independent variables of
the model, it should be noted that due to lack
of data regarding value added per firm,
turnover was used instead, and both turnover
and fixed capital were deflated in order to
express these figures in constant values. To
deflate the turnover series, we used the GDP
deflator at the 2-digit level of economic activ-
ity and to deflate the fixed capital series we
used the deflators of gross fixed capital for-
mation at the 2-digit level of economic activity.

The independent variable Non-zombie dum-
myist is a dummy variable that takes the value
of 1 if the firm is non-zombie and 0 otherwise.
A firm is characterised as zombie if, for three
consecutive years:

� the value of the interest coverage ratio is less
than 1, where the interest coverage ratio is
the ratio of operating profits to financial
expenses
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( Operating Profitist

Financial Expensesist
<1),

� the age of the firm is equal to or greater than
10 years. In line with the relevant literature,
ten years is introduced as a threshold,
because firms less than ten years old are at
an early stage of their operation and are
expected to show unsatisfactory financial
performance (e.g. negative net profitability,
operating losses, negative equity), as they try
to increase their market share and secure
their presence in an industry. Age is defined
as the difference between the year for which
data is available for a firm and the year when
it was founded, plus one year. We added a
year to the above difference so that firms
founded at the beginning of the period
under review (i.e. 2002) do not have a zero
value of age in that particular year.

The independent variable Industry zombie cap-
ital sunkst represents the share of zombie firms
in an industry. The share is approximated as
follows:

� as a percentage of the fixed capital (Fixed
Assets) of the sector in which they operate,
in each year of the period under review, i.e.
the ratio is calculated as:

Total Fixed Assets of zombie Firmsst

Total Fixed Assets of the Sectorst

The independent variable firm controlsist includes
a number of dummy variables at the firm level,
related to the age and size of each firm.

The dummy variable concerning the age of the
firm ―following the relevant literature― is
defined as follows:

� dummy variable for age (Young) takes the
value of 1 if the firm is less than 6 years
old, and 0 otherwise, i.e. 

young={�1, if age<6 years
0 otherwise�  

Regarding the size dummy variables, firms
were classified into micro, small/medium-sized
and large, using the European Commission’s
definition. The definition of the corresponding
dummies is as follows:

� micro dummy (Micro dummy), takes the value
of 1 if the firm has an annual turnover of less
than €2.0 million, and 0 otherwise, thus:

Micro dummy={�
1, if turnover<€2 million

0 otherwise�          

� small and medium-sized dummy (Small/
Medium dummy) takes the value of 1 if the
firm has an annual turnover greater than or
equal to €2.0 million and less than €50.0
million, and 0 otherwise, thus:

Small/Medium dummy={1, if €2 million≤turnover<€50 million
0 otherwise�

� large dummy (Large dummy) takes the value
of 1 if the firm has an annual turnover
greater than or equal to €50.0 million, and
0 otherwise, thus:

Large dummy={�1, if turnover≥€50 million
0 otherwise

The independent variable δst captures year- and
industry-fixed effects. A fixed-effects approach
is used to analyse the effect of time-varying vari-
ables on the rate of change in labour and invest-
ment and the level of total factor productivity.
Each firm has its own special characteristics (e.g.
business practices, business culture) that do not
change with time (time invariant characteristics)
and may affect the estimates of the independent
variables. By using the fixed-effects approach,
the effect of the above characteristics is con-
trolled so that they do not lead to biased esti-
mates of the independent variables. Conse-
quently, it is assumed that the error term εist and
regressors xist are not correlated.

Regarding the expected results of the estima-
tions, coefficient β1 according to Adalet
McGowan et al. (2018) may exhibit different
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results. A positive sign indicates that non-zom-
bie firms are expected to have higher rates of
change in employment, investment and in the
level of total factor productivity than zombie
firms, if the latter are unable to spend as much
as non-zombie firms, due to their lack of access
to bank credit. On the other hand, a negative
sign indicates that non-zombie firms are
expected to have lower rates of change in
employment, investment, and in the level of total
factor productivity, compared to zombie firms,
if the latter still have access to bank lending.

As far as the coefficient β2 is concerned, a pos-
itive sign is expected when the dependent vari-
able of the model is total factor productivity.
A positive sign indicates that the gap between
zombie and non-zombie firms in terms of total
factor productivity widens in favour of the lat-
ter due to the higher productivity level they
have to achieve in order to overcome entry bar-
riers created by zombie firms. If the depend-
ent variable of the model is the rate of change
in employment and investment, a negative sign
is expected for the coefficient β2, which shows
that the presence of zombies in an industry cre-
ates “congestion” and reduces the ability
and/or incentives of non-zombie firms to grow
in terms of employment and investment.

Moreover, in order to investigate possible dis-
tortions caused by zombie firms in the allocation
of resources between them and non-zombie
firms, we examine the effect of a firm’s produc-
tivity level on attracting capital for investment.
In this context, we employ the approach pro-
posed by Adalet McGowan et al. (2018). Con-
sequently, the following econometric model will
be estimated:

Kgrowthist= α+β1 MFPist-1

+β2 MFPist-1*Industry zombie capital sunkst

+β3 firm controlsist+δst+εist (2)

The dependent variable of the model,
Kgrowthist, denotes the rate of change in capi-
tal of firm i, in sector s, in year t. The inde-
pendent variable MFPist-1 is the total factor
productivity ―as estimated above― of firm i,

in sector s, in year t-1. We use total factor pro-
ductivity with one year lag because a firm first
acquires knowledge about its productivity lev-
els (and hence its profitability) and then makes
a decision on whether to invest or not. The
independent variable, Industry zombie capital
sunkst, defined above, indicates the share of an
industry’s fixed capital sunk in zombie firms.
The independent variable firm controlsist

includes a number of control variables for the
age and size of each firm, as defined above.

Regarding the expected results from the esti-
mations of model (2) for coefficient β1, Adalet
McGowan et al. (2018) argue that it will have
a positive sign, since firms with higher pro-
ductivity are expected to attract resources in
order to invest and grow. The coefficient β2 is
expected to have a negative sign if the presence
of zombies causes distortions in the efficient
allocation of resources, with negative conse-
quences on investment and growth for firms
exhibiting high productivity.

5.2 ECONOMETRIC RESULTS

This section discusses the results of the quan-
titative estimations, which can be found in the
Appendix, of the two econometric models pre-
sented in the previous section. The estimations
use annual firm-level panel data covering the
period 2002-2021, broken down by firm size
and sector of economic activity, focusing on the
business economy. We also note that the analy-
sis is carried out at the level of 2-digit eco-
nomic sectors when data are available, other-
wise at the level of 1-digit economic sectors.

Table A1 in the Appendix reports the results
when the investment rate is the dependent
variable. In the economy as a whole (column
“Total”), the estimate of the coefficient of the
dummy variable for non-zombie firms (Non-
zombie dummy) is positive and statistically sig-
nificant, and suggests that non-zombie firms
have, on average, an investment rate 1.6 pps
higher compared to firms classified as zombies,
probably because the latter are not able to
spend as much as healthy firms due to their dif-
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ficulty in raising funds from the banking sys-
tem. The interaction of this dummy variable
with the percentage of capital sunk in zombie
firms by sector (Non-zombie dummy x Industry
zombie capital sunk) was estimated to be pos-
itive, but statistically insignificant. That is, in
the economy as a whole it appears that the con-
centration of capital in zombie firms does not
reduce the ability and/or incentives of non-
zombie firms to grow in terms of investment.

Compared to the other sectors, where the
impact of zombie firms on investment rates is
positive, it is indicative that in sector (C) Man-
ufacturing, non-zombie firms exhibit an
investment rate which is 3.87 pps higher com-
pared to zombie firms, while in sector (G)
Wholesale and retail trade, they show a 5.59
pps higher investment rate compared to zom-
bie firms. However, in sector (D) Electricity,
gas, steam and air conditioning supply, the
coefficient of the variable is statistically sig-
nificant and strongly negative (-0.2623).

Taking the above into account, the impact on
the rate of investment for the average firm in
the manufacturing sector on the ICAP data-
base would amount to 0.56 pps or €23,810
additional net tangible assets, which would
constitute 4.2% of average gross investment
(which amounted to approximately €569 thou-
sand for the average firm). Translating the
above to the manufacturing sector as a whole,
based on national accounts data on the level of
gross investment in this sector, gross invest-
ment in the manufacturing sector in real terms
would increase annually by 4.2% or about €108
million (in 2015 prices) for every 1 percentage
point reduction in the capital share of zombie
firms. Note, however, that the above calcula-
tion does not take into account the direct
improvement that would result for the average
firm from a reduction in the percentage of
zombie firms, with the average zombie firm on
the ICAP database showing a negative invest-
ment rate of -2.5% in 2021.

Table A2 in the Appendix presents the esti-
mates of the regressions, with the rate of change

in employment as the dependent variable. It
should be noted that the number of observa-
tions compared to Table A1 is considerably
lower, due to numerous missing observations in
the employment data through ICAP. The
results in this case are broadly similar in terms
of the sign of the coefficient, but the level of sta-
tistical significance of the results is lower, most
likely due to the limited number of observa-
tions. In summary, the results of the estimations
that are statistically significant show that the
non-zombie dummy firms (Non-zombie dummy)
show a higher rate of change in employment
compared to zombie firms in sectors (C) Man-
ufacturing, (G) Wholesale and retail trade, (J)
Information and Communications, (N) Admin-
istrative and support service activities and the
whole sample. In the case of the variable Non-
zombie dummy x Industry zombie capital sunk a
statistically significant positive result is
obtained only in the Other Services sector.

Table A3 in the Appendix shows the results of
the regression when total factor productivity is
the dependent variable. It is first clear that the
magnitude of the effects is strong and, in most
cases, statistically significant. In the case of the
Non-zombie dummy variable, statistically sig-
nificant results are found in sectors (C) Man-
ufacturing, (G) Wholesale and retail trade, (I)
Accommodation and food service activities, (J)
Information and communication, (M) Profes-
sional, scientific and technical activities, (N)
Administrative and support service activities,
and (S) Other service activities, showing a pos-
itive coefficient, which indicates that non-zom-
bie enterprises are expected to achieve higher
levels of total factor productivity compared to
enterprises classified as zombie. It should be
noted that in the business economy as a whole
(column “Total”), non-zombie firms also
exhibit higher total factor productivity, as indi-
cated by the positive and statistically significant
coefficient of the non-zombie dummy variable.

Regarding the variable Non-zombie dummy x
Industry zombie capital sunk, in those cases
where a statistically significant result is
obtained, i.e. in the total sample and in sectors
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(C) Manufacturing, (F) Construction, (G)
Wholesale and retail trade, (H) Transportation
and storage, (L) Real estate activities and (S)
Other service activities, this result is positive
and in line with the result of the estimations of
Adalet McGowan et. al (2018). According to
this finding, as the congestion of capital in
zombie firms increases, the gap between zom-
bies and non-zombies in terms of total factor
productivity widens in favour of the latter due
to the higher productivity threshold non-zom-
bies have to achieve in order to overcome the
entry and activity barriers created by zombie
firms. On the contrary, a negative and statis-
tically significant result is found for this vari-
able only in sector (I) Accommodation and
food service activities.

Table A4 in the Appendix presents the results
of the estimations of model (2), which explores
the existence of possible distortions caused by
zombie firms in the allocation of resources
between them and healthy firms within a sec-
tor of economic activity. Besides, it highlights
the effect of the level of productivity of firms
(with a lag of one year) on the attraction of
capital for investment, both in the whole busi-
ness economy (column “Total”) and by sector
of economic activity.

The results of the estimations are in line with
the literature for the whole business economy
(column “Total”) and for all sectors except
(D) Electricity, gas, steam and air condition-
ing supply and (S) Other service activities.
The positive and statistically significant coef-
ficient result for the variable MFPt-1 indicates
that firms with higher than average produc-
tivity also perform better in attracting capital
in order to invest and grow. The strongest
effects are found in sectors (J) Information
and communication, (I) Accommodation and
food services, (M) Professional, scientific and
technical activities, (G) Wholesale and retail
trade and (C) Manufacturing. On the other
hand, weaker effects were estimated in sectors
(F) Construction, (L) Real estate activities
and (N) Administrative and support service
activities.

Similarly, the estimated coefficients for the
interaction of productivity with industry capital
sunk in zombies are consistent with the results
in the literature. They show a negative sign and
are statistically significant both in the total econ-
omy case (column “Total”) and in sectors (C)
Manufacturing, (G) Wholesale retail trade, (I)
Accommodation and food service activities, (L)
Real estate activities and (M) Professional, sci-
entific and technical activities, suggesting that
the presence of zombie enterprises causes dis-
tortions in the efficient allocation of resources,
with negative consequences on investment and
growth of high-productivity enterprises. In other
words, the greater the congestion of capital in
zombie firms, the more limited the reallocation
of capital to more productive investment across
industries.

A recurring trend evident across all the afore-
mentioned findings is the consistently positive
and statistically significant impact of the
“Young” variable, indicating that newly-estab-
lished firms tend to demonstrate higher levels
of performance. This outcome likely suggests
that newborn enterprises, in order to survive
and then stabilise and improve their market
position, must exhibit higher productivity and
adopt a more aggressive approach towards
investment and employment expansion. Fur-
thermore, the results of the estimations for the
dummy variables related to small/medium-sized
enterprises (Small/Medium dummy) and micro
enterprises reveal the existence of a negative
and statistically significant relationship between
performance and firm size. It is plausible that
some of the firms experiencing weak growth or
stagnation have limited capacity to secure
resources for investment or employment.

Finally, we conducted two additional robust-
ness checks. First, we defined a firm as non-
zombie only if it maintained this status
throughout the entire sample period, thus
eliminating the potential impact of status
changes on estimated coefficients. Second, to
control for heterogeneity not only across sec-
tors, but also across individual firms, we intro-
duced firm-fixed effects, thus allowing coeffi-
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cients to be identified solely through the time
dimension. While the tables with the detailed
results are not presented here for economy of
space, both checks yielded consistent findings
in terms of coefficient signs and statistical sig-
nificance.

6. CONCLUSIONS

The high share of non-performing business
loans, either on or off bank balance sheets, and
the density of zombie companies are major
challenges for the Greek economy. Corporate
NPEs and the number of zombie firms in
Greece have recorded a significant decline
since their peak in 2015 and 2013, respectively,
but remain high, especially in individual sectors
of activity. The analysis in the case of the
Greek economy confirms literature findings
that the prolonged presence of non-perform-
ing business loans and zombie firms constitutes
an obstacle to investment and employment
prospects, while negatively affecting produc-
tivity and the efficient allocation of resources.
The effects are both direct at the firm level and
broader at the total economy level, as they spill
over to healthy firms in each sector of eco-
nomic activity, thus damaging healthy compe-
tition in goods and services markets. Overall,
a faster resolution of non-performing loans
and zombie firms can release significant finan-
cial and physical resources, whose reallocation
towards more productive uses may contribute
to sustainable economic growth.

The estimated share of zombie firms is posi-
tively correlated with the share of business
NPEs in bank balance sheets over the period
2002-2021. However, the increase in the share
of zombie firms preceded the increase in the
share of NPEs in bank balance sheets, while
the decrease in the share of zombie firms pre-
ceded the decrease of NPE ratios. This sug-
gests leading indicator properties of the zom-
bie rate for the NPE ratio. In the recent period,
the faster decline in the number of zombies rel-
ative to that in NPEs may be partly due to the
accumulation and delayed resolution of non-

performing loans owed by firms that have
ceased operations and are, therefore, no longer
included in the ICAP database.

On one front, the NPEs to non-financial cor-
porations (NFCs) recorded on bank balance
sheets have declined significantly. They dropped
cumulatively by 85% over the period 2016-2022,
from €58 billion (or 47.0% of total NFC expo-
sures) in 2015, to €8.9 billion in 2015 (or 8.1%)
in 2022. Using literature estimates on the impact
of NPEs on credit expansion, as a back-of-the-
envelope calculation one can estimate that the
recorded reduction in Greek NPEs during 2016-
2023 led to an increase in net business loan flows
of about €8 billion, out of a total increase of€22.5 billion recorded in this period (36% of
credit expansion). However, the notable
decline in NPEs was largely due to loan write-
offs, disposals, loan sales and securitisations car-
ried out in 2016-2022 and, to a lesser extent, to
“organic” improvements. As a result, the largest
stock of NPEs that was transferred off bank bal-
ance sheets is now managed by servicers and
amounted to €33.4 billion at end-2022. Thus,
business NPEs in the economy as a whole only
declined by 28% over the period 2016-2022, to
stand at around €42 billion in 2022. 

On a parallel front, the evolution over time of
the estimated percentage of zombie firms in
the Greek economy shows a similar trend but
leads in time the respective trend of NPEs. The
percentage of zombie firms, based on a range
of widely applied criteria, increased from 10%
to 18.6% in the period 2005-2013 and declined
thereafter, to reach 8.9% in 2022. In relation
to the size class of enterprises by turnover, a
higher share of zombie enterprises is observed
among micro enterprises, with a downward
trend after 2013 in all size classes. It is note-
worthy that, during 2005-2016, the share of
zombie firms was higher among large firms
than among small and medium-sized firms,
which is nevertheless consistent with findings
in the literature.

A qualitative analysis of the evolution of zom-
bie firms by sector of economic activity shows a
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relatively higher density of zombie firms in sec-
tors (F) Construction, (I) Accommodation and
food service activities and (L) Real estate activ-
ities. Looking at the level of NFCs’ liabilities to
banks, the Construction sector consistently
shows the highest liabilities from zombie firms,
especially since the global financial crisis in 2008.
Zombie firms in the Manufacturing sector (C)
have consistently shown substantial levels of lia-
bilities to banks, peaking in 2012 at €3.4 billion
or 21.3% of total liabilities by zombie firms,
while in 2021 they declined to €1.1 billion or
15.7% of the total, at a time when the share of
manufacturing in total economy Gross Value
Added (GVA) was around 10%. Also, the
Wholesale and retail trade sector shows high lev-
els of liabilities from zombie firms in compari-
son with its share in total economy GVA.

Within the quantitative analysis, five key findings
emerge. First, non-zombie firms outperform
zombie firms in terms of investment growth,
employment growth and productivity levels. Sec-
ond, a high concentration of capital in zombie
firms negatively affects the rate of investment
and productivity growth of healthy firms in cer-
tain sectors of economic activity. Third, a high
concentration of capital in zombie firms forces
healthy firms in many sectors of activity to
increase their overall productivity and invest-
ment in order to survive. Fourth, a high con-
centration of capital in zombie firms prevents
the reallocation of capital to more productive
investments across firms and sectors of activity.
Fifth, younger and larger firms generally per-
form better in terms of investment growth,
employment growth and productivity levels.

More specifically, econometric models were
used to investigate the effect of the congestion
of zombie firms on non-zombie firms in Greece,
both in the aggregate and in individual sectors
of the business economy. Both the direct and
indirect effects on healthy firms from capital

bottlenecks in zombie firms vary across eco-
nomic sectors. Indicatively, the effects of zom-
bie concentration on investment rates among
healthy firms and on the speed of capital real-
location towards productive investments are
relatively high in sectors with a significant share
in the gross value added of the Greek economy,
such as (I) Accommodation and food service
activities and (C) Manufacturing. Thus, a con-
servative back-of-the-envelope interpretation of
the estimated impact shows that real gross
investment in the manufacturing sector alone
would increase annually by 4.2% or about €108
million (in 2015 prices) for every 1 percentage
point reduction in the capital share in zombie
firms in the same sector.

The findings highlight the potential benefits
for the Greek economy from resolving NPEs
and reducing the number of zombie compa-
nies. This would have direct positive effects,
such as through higher rates of investment,
employment and productivity growth for the
overall economy. Besides, this would yield sig-
nificant, indirect positive effects, such as
enhancing the operating and growth prospects
for existing healthy firms. This is expected
through the process of freeing up of financial
and physical resources and their efficient and
more productive re-allocation within the eco-
nomy and across sectors of economic activity.

Policy priorities and measures aiming at a rapid
and effective reduction in the amount of NPEs
and the number of zombie companies are
expected to accelerate the narrowing of the
investment gap in the Greek economy, as well
as to reduce the unemployment rate. Moreover,
they may enhance the prospect of strengthen-
ing the overall productivity of the economy, as
well as the reallocation of capital to productive
investments, which are necessary conditions for
achieving strong and sustainable growth rates of
the Greek economy in the medium to long term.
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ABSTRACT
Recent inflationary pressures have significantly affected household disposable incomes across
Europe, with Greece being particularly impacted due to its low purchasing power. This study inves-
tigates the persistence and evolution of price level differences for fast-moving consumer goods
in Greece compared to other euro area countries. It utilises the results of Dixon et al. (2023),
who analysed price level differences across 41 product categories in ten euro area countries and
found that the main factors contributing to price level differences include producer market com-
petition, retail market structure, local costs and consumer habits. Building on these findings, we
construct counterfactual prices and show that aligning Greece’s market structures and consumer
behaviour patterns with the euro area average could significantly reduce prices (by 17 percent-
age points on average for the products with the highest share in total sales). The study also finds
that although Greece has become cheaper in relative terms in recent years, it is still, on aver-
age, about 10% more expensive compared to euro area countries’ average. These results imply
that there is scope for policy action, in particular, in areas that increase competition among pro-
ducers, improve the structure of the retail market and enhance consumer economic literacy.
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ΠΕΡΙΛΗΨΗ
Οι πληθωριστικές πιέσεις των τελευταίων ετών έχουν επηρεάσει σημαντικά το διαθέσιμο εισό-
δημα των νοικοκυριών, καθώς μείωσαν σε μεγάλο βαθμό την αγοραστική τους δύναμη. Πέραν
του πληθωρισμού, ωστόσο, το ενδιαφέρον επικεντρώνεται και στις διαφορές των τιμών μεταξύ
των χωρών της ευρωζώνης, οι οποίες εξακολουθούν να είναι σημαντικές, παρά την απουσία
εμπορικών περιορισμών και την εξάλειψη των διακυμάνσεων των συναλλαγματικών ισοτιμιών,
ενώ διάφορες έρευνες καταδεικνύουν ότι η Ελλάδα είναι μεταξύ των ακριβότερων χωρών σε
αγαθά όπως το βρεφικό γάλα και τα απορρυπαντικά πλυντηρίου ρούχων.

Η παρούσα μελέτη ερευνά την εξέλιξη και την επιμονή των διαφορών των τιμών, εστιάζοντας σε
41 κατηγορίες επώνυμων τυποποιημένων προϊόντων σουπερμάρκετ για 10 χώρες της ευρωζώνης,
με έμφαση στις διαφορές των τιμών για την Ελλάδα. Η μελέτη μας βασίζεται στα αποτελέσματα
των Dixon et al. (2023), σύμφωνα με τα οποία οι κύριοι παράγοντες που συμβάλλουν στη διαφο-
ροποίηση του επιπέδου των τιμών μεταξύ των χωρών είναι ο ανταγωνισμός σε επίπεδο παραγω-
γού, η δομή της αγοράς λιανικής και οι συνήθειες των καταναλωτών.

Με βάση τα παραπάνω αποτελέσματα, στην παρούσα μελέτη κατασκευάζονται υποθετικές τιμές
(counterfactual prices) για τα προϊόντα που μελετώνται. Το βασικό εύρημα είναι ότι η εξομοί-
ωση της δομής της ελληνικής αγοράς και της συμπεριφοράς των καταναλωτών στην Ελλάδα με
τα αντίστοιχα επίπεδα της ευρωζώνης θα οδηγούσε σε σημαντικές μειώσεις στις διαφορές των
τιμών, οι οποίες για τα προϊόντα με τις υψηλότερες πωλήσεις θα μπορούσαν να φθάσουν έως
και τις 17 ποσοστιαίες μονάδες κατά μέσο όρο. Από τη μελέτη προκύπτει επίσης ότι τα τελευ-
ταία χρόνια στην Ελλάδα έχει επιτευχθεί αξιοσημείωτη πρόοδος, καθώς οι διαφορές των τιμών
έχουν μειωθεί σημαντικά, αλλά παραμένουν σε υψηλότερα επίπεδα σε σύγκριση με την ευρω-
ζώνη (κατά μέσο όρο περίπου 10%). Συνεπώς, υπάρχει δυνατότητα περαιτέρω βελτίωσης με
παρεμβάσεις οι οποίες αυξάνουν τον ανταγωνισμό μεταξύ των παραγωγών, επιφέρουν αλλα-
γές στη δομή της αγοράς λιανικής και ―σε μακροπρόθεσμο ορίζοντα― στοχεύουν στην ενίσχυση
του καταναλωτικού αλφαβητισμού.
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Δ Ι ΑΦΟΡΕΣ  ΣΤΑ  ΕΠ ΙΠΕΔΑ  Τ ΙΜΩΝ  ΣΤΗΝ  ΕΥΡΩΖΩΝΗ :
ΤΟ  ΠΑΡΑΔΕ Ι ΓΜΑ  ΤΗΣ  ΕΛΛΑΔOΣ



1 INTRODUCTION

Recent inflation developments have put pres-
sure on household disposable income in
Europe. The erosion of purchasing power has
become particularly acute for countries with
low disposable income such as Greece, which,
in purchasing power parity (PPP) terms, is one
of the poorest countries in the European
Union (EU).1 Public discussion in Greece has
recently focused on price level differences in
similar goods across European countries fol-
lowing recent findings by the Hellenic Com-
petition Authority, indicating that Greece is
among the most expensive countries for baby
food and laundry detergents. Recent devel-
opments have also prompted EU-level
demands to crack down on multinational com-
panies that force retailers to pay highly dif-
ferent prices for the same branded product, as
well as demands to further deepen the Euro-
pean Single Market in order to protect con-
sumers and their income. 

In economic theory, the law of one price
(LOP) suggests that “a good must sell for the
same price in all locations”. However, devia-
tions from the LOP have been found to be sig-
nificant and persistent over time.2 Even within
the euro area, which does not have any inter-
nal barriers to trade and where exchange rate
fluctuations have been eliminated, empirical

evidence suggests that while price dispersion
across countries has decreased over time, it still
remains significant.3

There are several underpinnings as to why the
price levels of the same product may differ,
such as transport costs (Dumas 1992), imper-
fect competition and pricing-to-market effects
(Krugman 1987), and productivity differences
between traded and non-traded goods (Bal-
assa 1964; Samuelson 1964). Non-traded input
costs have also been found to be important
determinants of international price differ-
ences (Crucini et al. 2005). More recent stud-
ies consider consumer behaviour as an addi-
tional factor that may determine international
price differences. For instance, Alessandria
and Kaboski (2011) emphasise search frictions
as a source of market power and pricing-to-
market.

In this article, we utilise the results of Dixon
et al. (2023), who analyse price level differ-
ences in 41 product categories of fast-moving
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consumer goods across ten euro area coun-
tries. In their study, they find that producer
market competition, retail market concentra-
tion, local costs (such as wages and rents) and
consumer habits explain a significant part
(about 40%) of branded product price differ-
ences across countries.

Based on their empirical results, we construct
counterfactual prices for those 41 product cat-
egories. Specifically, we investigate what
prices for branded goods could be in Greece
if the above-mentioned explanatory variables
were set at the euro area average. We find
that for Greece the prices of most goods
included in the analysis could be significantly
reduced, by up to 48 percentage points. More-
over, we update the price level data at the
product level up to 2023 using inflation devel-
opments at the COICOP 5 level as an approx-
imation.4

The results reveal that while Greece has
become cheaper over the past decade com-
pared to the euro area, it remains one of the
most expensive countries for branded fast-
moving consumer goods. We show that prices
in Greece could be significantly lower if pro-
ducer and retail market characteristics, as well
as consumer preferences were aligned with
the euro area average. This result holds across
most products. In fact, for many products,
adjusting the explanatory variables to the euro
area average would make Greece significantly
cheaper than the euro area average. Signifi-
cant reductions in branded fast-moving con-
sumer goods can be obtained by increasing
competition in the producer market, as well
as by improving the structure of the retail
market. Specifically, the retail market would
need to be more competitive across retailers
at the local level towards the consumer, but
also more concentrated when buying goods
from the producers in order to counteract
their monopolistic power. Finally, in the long
run, educating consumers, i.e. improving eco-
nomic literacy, would also contribute signifi-
cantly to reducing price differentials with the
euro area. 

2 WHAT DO PRICE LEVEL DIFFERENCES
DEPEND ON

2.1 THE DIXON ET AL. (2023) STUDY 

Dixon et al. (2023) analyse price level differ-
ences in 41 product categories of fast-moving
consumer goods across 58 regions in ten euro
area countries. They use a large and highly dis-
aggregated dataset of retail prices and quan-
tities from A.C. Nielsen market research
(Nielsen), covering the period from January
2009 to October 2011.5 Within each product
category, they employ unit prices and quanti-
ties for four brands and private labels, which
on average cover 80% of total sales in each cat-
egory.6

The authors show that price dispersion across
countries is about ten times higher than price
dispersion within countries, indicating that
price differences in similar products are sig-
nificantly larger across countries than within
countries. On balance, they find that Greece
and Ireland were among the most expensive
countries, while Spain and Germany among
the cheapest. 

Moreover, in order to account for quality dif-
ferences that may be a determinant of price
differences, they also compare unit prices of
market leaders across locations and countries,
the rationale being that market leaders, by def-
inition, tend to have a broad consumption base
and be characterised by good quality. They
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4 The Classification of Individual Consumption by Purpose,
abbreviated as COICOP, is a classification developed by the United
Nations Statistics Division to classify individual consumption
expenditures and was adapted to the compilation of the harmonised
index of consumer prices (HICP) of the European Union (EU) and
the euro area.

5 The product categories in Dixon et al. (2023) are: 100% juice,
diapers, ground coffee, instant coffee, all purpose cleaners,
automatic dishwasher detergent, baby food, beer, butter, cat food,
cereals, condoms, carbonated soft drinks, deodorant, dog food, dry
pasta, fabric softener, frozen fish, ice cream, strawberry jam,
laundry detergent, margarine, refrigerated milk, UHT milk, olive
oil, pantyliners, paper towels, frozen peas, rice, shampoo, shaving
preps, sugar, tinned peas, tinned tuna, toilet tissue, toothpaste,
vodka, sparkling water, still water, wet soups, whiskey. The
countries included in the analysis are: Austria (AT), Belgium (BE),
Germany (DE), Spain (ES), France (FR), Greece (GR), Ireland
(IE), Italy (IT), the Netherlands (NL) and Portugal (PT). 

6 This would imply that the markets in these product categories are
better characterised as oligopolistic markets. 



offer, in consumers’ eyes, reasonable “value for
money” within each country. Indeed, for many
product categories, market leaders tend to be
the same producers offering the same base
products – for example, Barilla in the product
category of dry pasta. In this respect, quality
differences are minimised.7 In order to view
the full range of price dispersion, they compare
the time-averaged minimum and maximum
unit value prices of market leaders (within each
product category) across euro area countries.
They show that there are very large differences
in prices, indicating strong “pricing-to-market”
effects as, on average, for the 41 product cat-
egories, the mean and the median price dif-
ference is a full 220% and 181%, respectively.
Finally, they also show that there are signifi-
cant differences across countries for the same
product (for example Coca Cola or Lenor fab-
ric softener). 

2.2 THE MAIN DRIVERS OF PRICE DIFFERENCES

In their study, Dixon et al. (2023) set up an
empirical estimation model, where the price of
a branded product (j) in location (i) depends on:
1) competition characteristics on the producer
side; 2) competition characteristics in the retail
sector; 3) consumer habits; and 4) other vari-
ables such as VAT rates, rents, wages, local
unemployment rate, local GDP per capita, etc. 

In order to capture the competition charac-
teristics in each location on the producer side,
the following variables are included:

•  The quantity share of the market leader. A
higher share of the market leader in a given
product category would imply higher
monopoly power and higher mark-ups, that
is higher prices.

•  The quantity share of other brands, which
would capture the strength of competition
towards the market leader. A higher share
of other brands would imply lower prices. 

•  The quantity share of private labels, which
would capture competition from non-

branded goods. This would also have a
downward effect on the prices of branded
goods that consumers face. 

The variables included in the characteristics of
the retail market take the form of a Herfindahl-
Hirschman index (HHI) that measures con-
centration. When assessing the market power
of retailers, it is important to account not only
for downstream market competition (i.e. with
respect to consumers), but also for upstream
market competition (i.e. with respect to pro-
ducers, “buying power” of retailers), as the lat-
ter will determine significantly the price at
which the retailer buys the product from the
producer.8,9 Specifically, for the consumer at
the local level (usually within a 5 kilometre
radius), it is important that retailers face com-
petition. This means that the consumer has sev-
eral local options to buy goods from. As to
retail concentration towards the producer, it is
important that retailers form buying groups. By
doing so, they can place larger orders, acting as
a “monopsonist” towards the producer, and
can, therefore, obtain better prices.10 This is of
particular importance when producers are large
multinationals with significant market shares in
many countries and in many product categories
within each country. For this purpose, local (5
km radius) and regional HHI indices are used
to measure:11

•  Retail concentration towards the consumer
– downstream competition. Increased con-
centration towards the consumer would
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7 On average, market leaders are about 4% more expensive than the
non-leading brands.

8 For an analysis of alternative measures of retail market
competition, see ECB (2011), “Structural features of distributive
trades and their impact on prices in the euro area”, Report of the
Task Force of the Monetary Policy Committee of the ESCB,
Occasional Paper No. 128.

9 Several companies may form a buying group when making
purchases in order to obtain more favourable prices from
manufacturers, due to bulk. For the effects on prices, see Ciapanna
and Colonna (2011), ECB (2011) and Corstjens (2022).

10 Retail alliances are horizontal alliances of retailers, retail groups
or retail chains, aiming at creating a degree of buying power vis-
à-vis producers, thus allowing retailers to negotiate lower prices
with them. Recent studies find that retail alliances may lead to
significant declines in prices, e.g. Corstjens (2022).

11 These indices have been calculated from a unique dataset
encompassing the exact location of over 100,000 individual grocery
stores across the euro area for 2010. The indices were compiled for
the purposes of the analysis in ECB (2011), op. cit. in footnote 8.



imply lower local competition and hence
higher prices. 

•  Retail concentration towards the producer
– upstream competition. Increased con-
centration towards the producer would
imply higher monopsony power for retailers
and hence lower prices. 

For the variables capturing consumer habits,
two variables are derived:

•  One variable measures what we call con-
sumption intensity, calculated as the num-
ber of units sold per person per month in a
location. A priori, higher consumption
intensity is associated with lower prices, as
consumers will spend more time research-
ing the market if they consider the product
to be important and spend on it a relatively
higher share of their disposable income.
One could view this variable as measuring
search costs at the product level. 

•  The second measure is based on the average
pack size and captures the preferences of
consumers for certain pack sizes. While in
general the larger the pack size the lower unit
prices tend to be, it is still the choice of the
consumer what pack size to buy (provided
that larger pack sizes do exist). One could
view this variable as a consumer trait indi-
cating some type of inattention, which will
enable firms to set higher prices. Thus, larger
pack sizes are associated with lower prices. 

Finally, there are several additional variables
capturing wage and rent costs, unemployment,
VAT levels and promotions/sales. 

All prices and explanatory variables are
expressed in relative terms and in particular rel-
ative to the median price location. Specifically,
the authors find the location with the median
price for each product and obtain the relevant
characteristics of all aforementioned variables
in this median price location. They then express
prices and all their explanatory variables (in all
other locations) in relative terms. 

Their main results for the euro area are sum-
marised in Table 1. All variables have the
expected sign. An increase in the monopoly
power of the producer, captured by the share
of the market leader, raises prices, while higher
competition from other producers, captured
by the share of other brands and private labels,
reduces prices. As regards consumer habits,
an increase in the average pack size and
consumption intensity reduces prices. Finally,
as regards the retail market structure, an
increase in concentration towards consumers,
i.e. lower local competition, raises prices, while
an increase in concentration towards produc-
ers, i.e. higher monopsony power, reduces
prices. 

What do these results imply for Greece and the
prices Greek consumers face? Greece tends,
on average, to be characterised by a higher
share of the market leader and low private
label penetration. This implies higher monop-
oly power of the producer and less producer
market competition. For many products, con-
sumption intensity is lower and consumers pur-
chase smaller pack sizes compared with the
euro area average. Finally, with regard to retail
concentration, Greece exhibits higher local
concentration towards the consumer and lower
concentration towards the producer, with both
factors implying higher prices. 
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Share of market leader +0.5%

Share of other brands -0.7%

Share of private labels -0.2%

Average pack size -4.5%

Consumption intensity -0.6%

Retail concentration 
(towards consumer)

+3.3%

Retail concentration 
(towards producer)

-4.5%

Variable
Effect of a 10% increase 

on relative price

Table 1 Empirical estimates: euro area

Source: Dixon et al. (2023).  
Note: The effects are based on results in Table 4 of Dixon et al. (2023). 



3 COUNTERFACTUALS: ADJUSTING GREECE TO
BEING AVERAGE

The above results are averages across all prod-
ucts and apply to the euro area as a whole.
However, we can use them to produce some
counterfactuals. For example, if we take the
products in which Greece is the most expensive
across all euro area countries, such as ground
coffee, butter, margarine, UHT milk, paper
towels, toilet tissue, toothpaste and sparkling
water, we can investigate to what extent these
high prices depend on differences in our
explanatory variables. 

Specifically, we can observe the magnitude of
each explanatory variable for each product, as
well as the product-specific average of each
explanatory variable across euro area countries
(see Tables A-F in Dixon et al. 2023). For
instance, we observe the share of the market
leader in the product category of ground cof-
fee for Greece and calculate the respective
euro area average. We then calculate the per-
centage difference between the Greek value of
the respective variable and the euro area aver-
age and multiply it by the coefficient for each
variable obtained by the regressions. This
would give us a counterfactual price for these

products in Greece, i.e. what prices would be
if Greece stood at the euro area average for
each explanatory variable. Each explanatory
variable has a product-specific dimension
except for the retail market structure, which is
common for all products. 

Table 2 shows for example that the price of
ground coffee in Greece is 50% above the euro
area average. If we adjust the market structure
of producers to match the euro area average,
this would reduce price differences by 7%.
Moreover, if Greek consumers consumed as
much ground coffee as in the euro area and
bought similar (larger) pack sizes, price dif-
ferences would be reduced by another 15%.
Finally, if the retail market structure in
Greece, both downstream towards the con-
sumer (higher local competition) and upstream
towards the producer (higher bargaining power
of retailers), were similar to that of the euro
area, average price differences would be fur-
ther reduced by 13%. The remaining price dif-
ference of 15%, i.e. the price difference that
could not be explained on the basis of this exer-
cise if Greece had converged to the euro area
average, is significantly smaller than the orig-
inal 50%. Indeed, for all products the poten-
tial reduction of price differences in Greece is
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Observed price
difference from
the euro area

average

Market
leader
effect

OB 
effect

PL 
effect

Pack size
effect

Consu-
mption

intensity
effect

Retail
concentra-
tion effect

Model
implied
change

Final net
price

difference

Table 2 Counterfactual price differences: the effect of adjusting Greece to the euro area
average on the prices of the most expensive products

Ground coffee 50% -7% 1% -1% -10% -5% -13% -35% 15%

Butter 54% -7% 2% -2% 0% -5% -13% -25% 29%

Margarine 60% -2% -2% -2% -2% -2% -13% -23% 36%

UHT milk 56% -4% 6% -1% -7% -6% -13% -25% 32%

Paper towels 100% 4% 2% 0% -21% -3% -13% -31% 68%

Toilet tissue 25% -7% 1% 0% -7% -2% -13% -28% -4%

Toothpaste 16% -2% 1% -2% -5% -3% -13% -24% -8%

Sparkling water 129% -5% 0% -2% -22% -6% -13% -48% 81%

Average 61% -4% 1% -1% -9% -4% -13% -30% 31%

Source: Authors’ calculations based on results in Table 4 and information from Table 2 and Tables A-F of Dixon et al. (2023). 
Note: OB = other brands, PL = private labels.



significant, with sparkling water accounting for
the largest reduction, namely 48 percentage
points. On average, for the products presented
in Table 2, the price difference would be
reduced by half, from 61% to 31%.12 It appears
that improving producer market competition
would lead to lower price differences vis-à-vis
the euro area. However, a significant reduction
in price differences would also come from
improvements in the structure of the retail
market, by increasing both local competition
towards the consumer and retailers’ bargain-
ing power towards producers, e.g. through
retail buying alliances. Finally, lower price dif-
ferences could also originate from potential
changes in consumer behaviour. 

While the potential reduction of price differ-
ences in Table 2 is large, the reason for this
could be that the products in which Greece is
the most expensive across euro area countries
are not the most representative ones from the
consumer’s point of view. To this end, we con-

duct a similar counterfactual exercise, focus-
ing on a set of products with the highest shares
in total sales in Greece, which is more repre-
sentative of the actual Greek consumption
basket. The results for the eleven product cat-
egories with the highest shares in total sales
are presented in Table 3.13 The table reports
the observed price differences between
Greece and the euro area average (second col-
umn), as well as how prices would be affected
if Greece stood at the euro area average for
each explanatory variable (third to eighth col-
umn).14 We can draw four main conclusions
from Table 3.

First, we can see that observed price differ-
ences between Greece and the euro area are
now significantly smaller on average (only 3%,
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Refrigerated milk -8% 2% 0% -1% 2% 1% -13% -9% -16%

Carbonated 
soft drinks

15% -2% 3% -1% -11% -4% -13% -28% -12%

Olive oil -24% 0% 0% -1% 48% 3% -13% 37% 14%

Beer 0% -4% 1% 2% -18% -5% -13% -37% -36%

Toilet tissue 25% -7% 1% 0% -7% -2% -13% -28% -4%

Instant coffee 17% -9% -4% -2% -8% 3% -13% -33% -15%

Whiskey 7% -4% 24% -1% 1% -2% -13% 5% 12%

Diapers -4% -1% -5% -1% -5% -1% -13% -26% -29%

Cereals 15% -14% 1% -1% -4% -2% -13% -33% -18%

100% juice 0% -4% -11% -1% -8% -2% -13% -39% -39%

Shampoo -13% -7% -1% 0% 19% 1% -13% -1% -14%

Average 3% -4% 1% -1% 1% -1% -13% -17% -14%

Average excl.
olive oil

5% -5% 1% -1% -4% -1% -13% -23% -17%

Observed price
difference from
the euro area

average

Market
leader
effect

OB 
effect

PL 
effect

Pack size
effect

Consu-
mption

intensity
effect

Retail
concentra-
tion effect

Model
implied
change

Final net
price

difference

Table 3 Counterfactual price differences: the effect of adjusting Greece to the euro area
average on the prices of the products with the highest sales

Source: Authors’ calculations based on results in Table 4 and information from Table 2 and Tables A-F of Dixon et al. (2023). 
Note: OB = other brands, PL = private labels.

12 Referring to the averages of the explanatory variables for the eight
products presented in the table.

13 These eleven product categories account for about 70% of total
sales in Greece in the product categories included in the sample
of Dixon et al. (2023).

14 Averages refer to the products included in Table 3.



or 5% excluding olive oil) as, depending on the
product, price differences could be both sig-
nificantly smaller and larger compared with the
euro area average. 

Second, as regards products that are more
expensive, e.g. carbonated soft drinks, instant
coffee, toilet tissue and cereals, prices could
be 28%-33% lower if producer and retail mar-
ket characteristics, as well as consumer pref-
erences were aligned with the euro area aver-
ages (see Table 3, column “Model implied
change”). Adjusting the explanatory variables
to the euro area average would not only fully
eliminate any price differences, but would also
make these products even cheaper than in the
euro area. Overall, adjusting the explanatory
variables to the euro area average would make
Greece 14% cheaper relative to the euro area. 

Third, consumer habits play an important role
in determining the price of some products.
Adjusting consumer habits, such as the pre-
ferred pack size, to those of the average euro
area consumer could, in some cases, lead to
price increases instead of price declines. Olive
oil is such an example. Our results in Table 3
suggest that the relative price of olive oil in
Greece would increase by 37% if producer and
retail market characteristics, as well as con-
sumer preferences were aligned with the euro
area averages. This is mainly because olive oil
in Greece is typically bought in much larger
pack sizes compared to the euro area and,
hence, adjusting the pack size to the euro area
average would lead to significant increases in
prices. 

Fourth, our results in Table 3 suggest that, on
average, the largest part of the decline in prices
after adjusting Greece to the euro area aver-
age comes from the market leader effect and
the retail concentration effect. Overall,
improving the market structure in Greece
towards the euro area average would lower
prices by 17% on average for the eleven prod-
uct categories with the highest shares in the
consumer basket (see Table 3, second row
from the bottom). Most of this decline (13%)

would come from improving the structure of
the retail market, both towards the consumer
and towards producers. The decline in prices
would, on average, be larger (23%) if we
excluded olive oil (see Table 3, last row). 

4 PRICE LEVELS NOW AND THEN

In order to get an idea of where Greece would
stand today in terms of price differences, we
perform a simple extrapolation of the unit
prices of the products included in Dixon et al.
(2023) using COICOP 5 price developments.
In particular, we match the products in the
Dixon et al. (2023) study to the relevant
COICOP 5 index.15 We then approximate the
current average price of the product using the
cumulative annual rate of change in the rele-
vant COICOP 5 index.16 We approximate
therefore an implied price level in order to
assess recent developments.

If we focus on the products in which Greece
was the most expensive across euro area coun-
tries, i.e. ground coffee, butter, margarine,
UHT milk, paper towels, toilet tissue, tooth-
paste and sparkling water, we see that Greece
still ranks high (see Chart 1). However, it does
not seem to be any more the most expensive
country for all of these product categories,
while for selected products the price difference
with other countries has narrowed. Rather,
there is now a clustering of implied prices at
more similar values in products such as tooth-
paste, margarine, UHT milk and toilet tissue.
A similar conclusion can be reached when
focusing on the products with the highest sales
(see Chart 2).

The picture emerging from the selected prod-
ucts presented in Charts 1 and 2 is further cor-
roborated in Table 4. Table 4 shows the rela-
tive change over time in the examined coun-
tries’ positions vis-à-vis the euro area average.
For example, Austrian (AT) prices relative to
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15 See Table A1 in the Appendix.
16 If the COICOP 5 index is not available for some time period, we

approximate developments by the relevant COICOP 4 index. 
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Austria 6% 4% 12% 3%

Belgium 7% 5% 8% 8%

Germany 9% 12% 1% 10%

Spain 5% 8% 2% 4%

France -3% -7% -3% 3%

Greece -8% -10% -7% -8%

Ireland -24% -26% -18% -26%

Italy -2% 0% -4% -4%

Netherlands 5% 4% 8% 3%

Portugal 2% 4% 7% -3%

Country All products Food Beverages Other

Table 4 Change in relative prices vis-à-vis the euro area average between 2011 and 2023

Source: Authors' calculations based on data from Eurostat and Dixon et al. (2023).
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the euro area average have increased by 6% in
2023 compared to 2011. In other words, Aus-
trian prices have increased more than the euro
area average for these goods. In the same vein,
Greece has, on average, become relatively
cheaper and particularly in the food products
category (see Table 4 and Chart 3). While
Greece seems to have outperformed other
countries, it has not experienced the remark-
able adjustment of Ireland, which, together
with Greece, appeared in Dixon et al. (2023)
to be among the most expensive countries.

Finally, Germany and Spain, which appeared
to be among the cheapest countries, have now
reduced their relative distance from the euro
area average and have become relatively more
expensive compared to 2011.17

Combining the messages emerging from Table
4 and Charts 1, 2 and 3 suggests that even
though, on average, Greece has become cheaper
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17 See Table A2 in the Appendix for the average relative differences
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in relative terms vis-à-vis the euro area in recent
years, it has not yet covered the entire distance,
as it remains a rather expensive country in many
product categories. Furthermore, our implied
extrapolated prices could be interpreted as indi-
cating that significant price differences persist in
the euro area despite the observed convergence
illustrated in Table 4. Therefore, the forces
underlying these price differences are still at play
and policy action may be required in order to
exploit the full potential of the single market.

5 OTHER PRICES

Apart from fast-moving consumer goods, there
is of course a range of products that are impor-
tant to consumers, such as unprocessed food,
services and rents. In order to obtain a picture
about the relative prices facing the Greek con-
sumer, we turn to a database called Numbeo.
The Numbeo database contains information
about the prices of 55 standard items, which
reflect the cost of living in over 11,500 cities
worldwide. The data collection process

involves a combination of user-provided input
and information gathered by Numbeo’s team
from reliable sources, including government
institutions and supermarket websites.

The final, publicly available, dataset provides
information on the minimum, maximum and
average prices over the past twelve months for
each item in the database. Numbeo classifies
the 55 available items into ten broad cate-
gories: restaurants; markets; transportation;
utilities (monthly); sports and leisure; child-
care; clothing and shoes; rent per month; buy
apartment price; and salaries and financing.18

The current analysis uses data as of January
2024 for 134 cities from all 20 euro area coun-
tries. The sample includes four cities from
Greece: Athens; Thessaloniki; Heraklion; and
Larissa.
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18 To ensure data quality, Numbeo uses various methods. It applies
automatic and semi-automatic algorithms to reduce noise in the
collected data, it assigns three times more weight to the information
collected from reliable sources and it blocks IP addresses that are
identified as spammers. Finally, Numbeo regularly removes
incorrect data using existing data as a benchmark.

https://www.numbeo.com/cost-of-living/
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Based on Numbeo’s data, the analysis shows
that Greek cities belong to the group of cities
with the lowest prices for about half of the
database’s items. Such items are mostly
unprocessed food (fresh fruits and vegetables,
as well as unprocessed meat) such as toma-
toes, potatoes, oranges, apples and beef,
among other things. By contrast, for about
13% of the items, Greek cities are among
those with the highest prices. Examples
include supermarket items such as bottle of
wine, domestic beer and eggs, as well as
served coffee. Finally, for about 30% of the
items, Greek cities cluster in the middle of the
price range scale. This holds for items in the
clothing category, as well as some processed
food items such as chicken fillets and local
cheese. 

Charts 4, 5 and 6 show some representative
examples of cities’ ranking for various items.
The vertical lines depict the range of prices
and the yellow dots their average values. Red
markers denote the four Greek cities.

On balance, while Greece is among countries
with the lowest prices for a large share of other
products, these refer mostly to locally pro-
duced goods or services. In this respect, small
local producers may not follow the same pric-
ing strategies as in the case of most fast-mov-
ing consumer goods that are produced by large
multinational corporations. 

6 CONCLUSIONS

In this article, we analyse price level differ-
ences between Greece and the euro area in 41
product categories of fast-moving consumer
goods based on the estimates of Dixon et al.
(2023), who find that producer market com-
petition, retail market concentration and con-
sumer habits explain a significant part of price
differences across countries. In particular, we
investigate what prices for branded goods
could be in Greece if the above-mentioned
explanatory variables were set at the respective
euro area average. 
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We show that prices in Greece could be sig-
nificantly lower if producer and retail market
characteristics, as well as consumer prefer-
ences were aligned with the euro area average.
This result holds across most products. For the
goods in which Greece was the most expensive
country, price reductions could reach 30% on
average. Significant reductions could also be
achieved for the set of goods with the highest
shares in total sales, which are more repre-
sentative for the Greek consumer basket.
Specifically, for this set of goods, reductions of
17% on average (23%, if olive oil is excluded)
could be obtained. 

Our results further show that while Greece has
become cheaper over the past decade com-
pared to the euro area, it remains one of the
most expensive countries for branded fast-
moving consumer goods, implying that there is
scope for policy interventions in order to fur-
ther reduce prices in Greece in the fast-mov-
ing consumer goods segment.

For many years, policy discussions have
focused on the importance of interventions to
improve competition on the producer side, and
recently on interventions that would reduce the
pricing power of multinationals. Our results
confirm this viewpoint, with price reductions
reaching up to 14% through enhanced com-
petition in the producer market towards the
euro area average. However, there are addi-
tional areas on which policy should also focus. 

In particular, improving the structure of the
retail market, on the one hand, by increasing
local competition and, on the other hand, by
providing incentives for retailers to form buy-
ing groups ―with a view to tackling the oli-
gopolistic power of multinational producers―
could significantly reduce observed price dif-
ferentials. Finally, in the long term, educating
consumers, i.e. improving economic literacy,
would also contribute to reduced price differ-
entials with the euro area and provide signifi-
cant benefits for them.
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APP END I X

100% juice L 01223 Fruit and vegetable juices 0122
Mineral waters, soft drinks, 
fruit and vegetable juices

Diapers PIECE 12132
Articles for personal hygiene 
and wellness, esoteric products 
and beauty products

1213
Other appliances, articles 
and products for personal care

Ground coffee KG 01211 Coffee 0121 Coffee, tea and cocoa

Instant coffee KG 01211 Coffee 0121 Coffee, tea and cocoa

All purpose cleaners L 05611
Cleaning and maintenance
products

0561 Non-durable household goods

Automatic dishwasher
detergent

KG 05611
Cleaning and maintenance
products

0561 Non-durable household goods

Baby food KG 01193 Baby food 0119 Food products n.e.c.

Beer L 02131 Lager beer 0213 Beer

Butter KG 01151 Butter 0115 Oils and fats

Cat food KG 09342 Products for pets 0934 Pets and related products

Cereals KG 01117 Breakfast cereals 0111 Bread and cereal

Condoms PIECE 06121
Pregnancy tests and mechanical
contraceptive devices

0612 Other medical products

Carbonated soft drinks L 01222 Soft drinks 0122
Mineral waters, soft drinks, 
fruit and vegetable juices

Deodorant L 12132
Articles for personal hygiene 
and wellness, esoteric products 
and beauty products

1213
Other appliances, articles and
products for personal care

Dog food KG 09342 Products for pets 0934 Pets and related products

Dry pasta KG 01116 Pasta products and couscous 0111 Bread and cereal

Fabric softener L 05611
Cleaning and maintenance
products

0561 Non-durable household goods

Frozen fish KG 01132 Frozen fish 0113 Fish and seafood

Ice cream L 01185 Edible ices and ice cream 0118
Sugar, jam, honey, chocolate 
and confectionery

Strawberry jam KG 01182 Jams, marmalades and honey 0118
Sugar, jam, honey, chocolate 
and confectionery

Laundry detergent KG/L 05611
Cleaning and maintenance
products

0561 Non-durable household goods

Margarine KG 01152 Margarine and other vegetable fats 0115 Oils and fats

Refrigerated milk L 01141 Fresh whole milk 0114 Milk, cheese and eggs

UHT milk L 01143 Preserved milk 0114 Milk, cheese and eggs

Olive oil L 01153 Olive oil 0115 Oils and fats

Pantyliners PIECE 12132
Articles for personal hygiene 
and wellness, esoteric products 
and beauty products

1213
Other appliances, articles 
and products for personal care

Paper towels ROLL 05612
Other non-durable small household
articles

0561 Non-durable household goods

Frozen peas KG 01172
Frozen vegetables other than
potatoes and other tubers

0117 Vegetables

Rice KG 01111 Rice 0111 Bread and cereal

Shampoo L 12132
Articles for personal hygiene 
and wellness, esoteric products 
and beauty products

1213
Other appliances, articles 
and products for personal care

Shaving preps L/PACK 12132
Articles for personal hygiene 
and wellness, esoteric products 
and beauty products

1213
Other appliances, articles 
and products for personal care

Product
Unit

equivalent
COICOP 5

code
COICOP 5 
code description

COICOP 4
code

COICOP 4 
code description

Table A1 Correspondence table, products and COICOP
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Product
Unit

equivalent
COICOP 5

code
COICOP 5 
code description

COICOP 4
code

COICOP 4 
code description

Table A1 Correspondence table, products and COICOP
(continued)

Sugar KG 01181 Sugar 0118
Sugar, jam, honey, chocolate 
and confectionery

Tinned peas KG 01194 Ready-made meals 0119 Food products n.e.c.

Tinned tuna KG 01136
Other preserved or processed fish
and seafood and fish and seafood
preparations

0113 Fish and seafood

Toilet tissue ROLL 05612
Other non-durable small household
articles

0561 Non-durable household goods

Toothpaste L 12132
Articles for personal hygiene 
and wellness, esoteric products 
and beauty products

1213
Other appliances, articles 
and products for personal care

Vodka L 02111 Spirits and liqueurs 0211 Spirits

Sparkling water L 01221 Mineral or spring waters 0122
Mineral waters, soft drinks, 
fruit and vegetable juices

Still water L 01221 Mineral or spring waters 0122
Mineral waters, soft drinks, 
fruit and vegetable juices

Wet soups KG/L 01194 Ready-made meals 0119 Food products n.e.c.

Whiskey L 02111 Spirits and liqueurs 0211 Spirits

Austria -2% 3% 3% 7% -11% 1% -3% 0%

Belgium 11% 18% 24% 29% 5% 12% 1% 9%

Germany -10% -2% -12% 0% -17% -16% -4% 5%

Spain -12% -7% -1% 7% -22% -20% -18% -14%

France -4% -7% -4% -11% -6% -9% -4% 0%

Greece 19% 10% 21% 12% 20% 13% 15% 7%

Ireland 26% 2% 16% -10% 58% 40% 12% -14%

Italy -1% -3% 3% 3% -14% -18% 4% 1%

Netherlands -14% -9% -25% -21% -5% 3% 1% 5%

Portugal -13% -11% -25% -21% -20% -13% 4% 2%

Country

2011 2023 2011 2023 2011 2023 2011 2023

Total Food Beverages Other

Table A2 Relative price differences from the euro area average in 2011 and 2023

Source: Authors' calculations based on data from Eurostat and Dixon et al. (2023).
Note: The relative price differences are simple averages across products.
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ABSTRACT
Since 2020, the labour market in advanced economies has shown resilience against successive 
supply-side shocks. High job vacancy rates and historically low unemployment, despite a recent
weakening of economic growth, imply a lower sensitivity of the labour market to changes in the
business cycle, underscoring the need to re-evaluate labour market tightness, as it could increase
the risks of wage-price spirals and a more restrictive monetary policy. Ιn the present paper, we
analyse the degree of labour market tightness and its implications for wages, inflation and mon-
etary policy in two large open economies, the US and the euro area, and in a small open econ-
omy, Greece, that has undergone substantial labour market reforms, to explore whether post-
pandemic labour market developments have common or idiosyncratic features. We find that pol-
icy support measures to address the pandemic and the energy crisis have decoupled unemploy-
ment from cyclical fluctuations, with the gap narrowing in 2023. Labour market tightness in the
post-pandemic era has mainly been driven by a robust increase in labour demand, while labour
supply has reverted to or exceeded pre-pandemic levels in the US, the euro area and Greece.
Real compensation per employee lags labour productivity levels in all three economies, whereas
it remains below its pre-pandemic level in the euro area and Greece. This suggests that the
economies in question could tolerate some further catch-up in real wages in the short term with-
out experiencing inflation.
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JEL classification: E24; J21; E32; E52

DOI link: https://doi.org/10.52903/econbull20245904

59
Economic Bulletin

July 2024 73

LABOUR MARKET TIGHTNESS IN THE POST-COVID-19
ERA

https://doi.org/10.52903/econbull20245904


Αναστασία Θεοφιλάκου
Τράπεζα της Ελλάδος, Διεύθυνση Οικονομικής Ανάλυσης και Μελετών

Μελίνα Βασαρδάνη
Τράπεζα της Ελλάδος, Διεύθυνση Οικονομικής Ανάλυσης και Μελετών

ΠΕΡΙΛΗΨΗ
Από το 2020 η αγορά εργασίας στις προηγμένες οικονομίες έχει δείξει ανθεκτικότητα σε δια-
δοχικούς κλυδωνισμούς από την πλευρά της προσφοράς. Τα υψηλά ποσοστά κενών θέσεων εργα-
σίας και η ιστορικά χαμηλή ανεργία, παρά την πρόσφατη εξασθένηση της οικονομικής ανά-
πτυξης, υποδηλώνουν χαμηλότερη ευαισθησία της αγοράς εργασίας στις μεταβολές του οικο-
νομικού κύκλου, γεγονός που υπογραμμίζει την ανάγκη επανεκτίμησης της στενότητας της αγο-
ράς εργασίας, καθώς θα μπορούσε να επιτείνει τους κινδύνους διαδοχικών αυξήσεων σε μισθούς
και τιμές και πιο περιοριστικής νομισματικής πολιτικής. Στο παρόν άρθρο αναλύουμε το βαθμό
στενότητας της αγοράς εργασίας και τις επιπτώσεις του στους μισθούς, τον πληθωρισμό και τη
νομισματική πολιτική σε δύο μεγάλες ανοικτές οικονομίες, των ΗΠΑ και της ευρωζώνης, και
σε μια μικρή ανοικτή οικονομία, της Ελλάδoς, όπου έχουν γίνει σημαντικές μεταρρυθμίσεις της
αγοράς εργασίας, για να διερευνήσουμε αν οι εξελίξεις στην αγορά εργασίας μετά την παν-
δημία έχουν κοινά ή ιδιοσυγκρασιακά χαρακτηριστικά. Διαπιστώνουμε ότι τα μέτρα στήριξης
για την αντιμετώπιση της πανδημίας και της ενεργειακής κρίσης έχουν αποσυνδέσει την ανερ-
γία από τις κυκλικές διακυμάνσεις, με τη μεταξύ τους απόκλιση να μειώνεται το 2023. Η στε-
νότητα της αγοράς εργασίας στη μεταπανδημική εποχή οφείλεται κυρίως στη σταθερή αύξηση
της ζήτησης εργασίας, ενώ η προσφορά εργασίας έχει επανέλθει στα προπανδημικά επίπεδα
ή τα έχει υπερβεί στις ΗΠΑ, την ευρωζώνη και την Ελλάδα. Οι πραγματικές αμοιβές εργασίας
ανά εργαζόμενο υστερούν του επιπέδου παραγωγικότητας της εργασίας και στις τρεις οικο-
νομίες, ενώ παραμένουν κάτω από τα προπανδημικά τους επίπεδα στην ευρωζώνη και την
Ελλάδα. Αυτό υποδηλώνει ότι στις οικονομίες αυτές θα μπορούσε να γίνει ανεκτή κάποια περαι-
τέρω αναπροσαρμογή των πραγματικών μισθών βραχυπρόθεσμα χωρίς να αντιμετωπίσουν πλη-
θωρισμό.
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1 INTRODUCTION

The labour market in advanced economies has
shown resilience against the successive dis-
ruptions caused by the pandemic and the
energy crisis, partly due to fiscal policy mea-
sures supporting incomes and growth. In the
post-pandemic period, unemployment reached
historically low levels, and employment
remained robust, despite the economic slow-
down that started in 2021 amid heightened
uncertainty, high inflation and a globally syn-
chronised cycle of monetary policy tightening.

Labour shortages in many sectors following the
pandemic may initially be attributed to the
reopening of the economy and, particularly,
the pent-up demand for contact-intensive ser-
vices. However, high job vacancy rates and his-
torically low unemployment in the current
period of subdued economic growth could indi-
cate a potentially lower sensitivity (or an
increased resilience) of the labour market to
changes in the business cycle. This underscores
the need to re-evaluate the factors influencing
labour market tightness in many advanced
economies, as it could exert inflationary pres-
sures through higher nominal wage growth.
Large increases in nominal wages that are not
in line with the average rise in labour produc-
tivity raise the risk of successive wage and price
hikes (wage-price spiral), necessitating a more
restrictive monetary policy stance.

The aim of this paper is to analyse the degree
of labour market tightness and its implications
for wages, inflation and monetary policy in two
large open economies, namely the US and the
euro area, as well as in a small open economy,
Greece. We seek to shed light on the similar-
ities and differences between the US and the
euro area, but also to compare them with a

small euro area economy that has undergone
substantial labour market reforms since 2010,
in order to understand whether post-pandemic
labour market developments have common or
idiosyncratic features. 

Against this backdrop, first, we assess labour
market developments, proxied by the unem-
ployment rate, in relation to shifts in the busi-
ness cycle during the post-pandemic era. This
can indicate whether the behaviour of the
labour market is consistent with historical elas-
ticities and in line with other global crises, such
as the 2007-2009 global financial crisis. Second,
we investigate the main factors driving labour
demand and labour supply, which may elucidate
the resilience of labour markets at the current
economic juncture and offer valuable insights
into the labour market outlook and wage
dynamics. This task is challenging as labour
market conditions in recent years have been
influenced by various factors, including policy
support measures and structural changes in
consumer, worker and firm preferences, as well
as in production patterns. Finally, we discuss
the implications of labour market tightness for
inflation and the ensuing challenges for the
implementation of monetary policy.

This paper mainly relates to the literature on
search and matching models of the labour mar-
ket (see, among others, Diamond 1982; Pis-
sarides 2009), which asserts that unemployment
should be considered in conjunction with other
metrics, like job vacancies, to assess labour mar-
ket tightness. It is also associated with the body
of literature examining the consequences of
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labour market tightness for wages (Hagedorn
and Manovskii 2013; Jäger et al. 2020), the
impact of the COVID-19 pandemic on the
labour market (Anderton et al. 2020) and the
ongoing policy debate on the relationship
between labour market tightness and inflation,
and its implications for monetary policy (Ball et
al. 2022; Kiss et al. 2022; Doornik et al. 2023). 

Several findings stand out from our analysis.
First, policy support measures to address the
economic shocks triggered by the COVID-19
pandemic and the energy crisis have decoupled
unemployment from cyclical fluctuations, ren-
dering it a less appropriate measure of labour
market tightness. Only recently, in 2023, have
the shifts in unemployment in relation to the
business cycle become more aligned with pre-
pandemic historical regularities in the US, the
euro area and Greece.

Second, by certain metrics, such as the job
vacancy rate, the labour market has recently
shown signs of easing in the US and the euro
area, whilst it has been tightening in Greece.
This stems from idiosyncratic features of the
economies, including more favourable growth
prospects for the Greek economy compared to
the euro area average. Moreover, the recent
upward shift of the Greek Beveridge curve may
indicate some signs of weaker job-matching
efficiency compared to pre-pandemic.

Third, post-pandemic labour market tightness
in all three economies under examination has
primarily been driven by a surge in labour
demand, more so in Greece where this increase
compared to pre-pandemic levels has been
double that of the US and the euro area. Sev-
eral factors, such as labour hoarding, medium-
term staff reskilling needs in light of the green
and digital transitions, and the decreased cost
of posting job vacancies can explain the robust
increase in labour demand. By contrast, labour
supply, as captured by the labour force par-
ticipation rates, after dropping sharply during
the pandemic, has rebounded to pre-pandemic
levels in the US and at record highs in the euro
area and Greece.

Fourth, despite significant rises, nominal com-
pensation per employee growth has not kept
pace with inflation post-pandemic, resulting in
real wage declines and loss of purchasing
power. However, since mid-2023, real com-
pensation per employee growth has turned pos-
itive in all three economies, mainly reflecting
a moderation in inflation. Interestingly, at the
end of 2023, real compensation per employee
lagged labour productivity levels in all three
economies, whereas it remained below its pre-
pandemic level in the euro area and Greece.
This suggests that the economies in question
could tolerate some further catch-up in real
wages in the short term without experiencing
inflation. Meanwhile, the lower costs of inter-
mediate inputs and the sizeable profit margins
accumulated post-pandemic create the space
for firms to absorb part of the wage hikes, mit-
igating the second-round effects of wages on
inflation. Overall, in the absence of new exter-
nal shocks, a wage-price spiral seems less likely
in the US, the euro area and Greece, as eco-
nomic activity softens, inflation dissipates and
the labour market rebalances.

The rest of the paper is structured as follows:
Section 2 assesses the degree of labour market
tightness using various metrics. Section 3 puts
into perspective the labour demand and sup-
ply determinants that have shaped labour mar-
ket conditions in the post-pandemic era. Sec-
tion 4 outlines the implications of labour mar-
ket tightness for wage growth, inflation and
monetary policy, and Section 5 concludes.

2 INDICATORS OF LABOUR MARKET TIGHTNESS

A preliminary step in understanding labour
market developments is to define labour mar-
ket tightness. For the purpose of this analysis,
we adopt a broad definition, whereby the
labour market is considered tight when there
is excess demand for labour. This section
delves into the level of tightness in two large
open economies, namely the US and the euro
area, as well as in a small open economy,
Greece. This examination is based on a series

59
Economic Bulletin
July 202476



of indicators that track the evolution of both
labour supply and demand.

2.1 LABOUR MARKET AND THE BUSINESS CYCLE

A frequently used indicator of labour market
tightness is the unemployment rate as a per-
centage of the labour force.1 However, in
recent years, in many advanced economies, the
response of the unemployment rate to
changes in the economic cycle has diverged
from the historical negative relationship
between unemployment and economic growth
(referred to as Okun’s Law) observed prior to
the COVID-19 pandemic.2

The Okun coefficient that relates changes in the
unemployment rate to changes in real GDP can
be estimated using a simple regression model: 

Δunempt=β0+β1ΔGDPt+et (1)

where Δunemp is the change in the unem-
ployment rate, ΔGDP is output growth, β1

measures the sensitivity of the unemployment
rate to changes in real GDP (i.e. the Okun
coefficient), and et is the error term capturing
other factors influencing changes in unem-
ployment, which are not accounted for in the
model.3 By estimating the coefficient β1

through a linear regression analysis, we provide
insights not only into the extent to which the
labour market has responded to recent fluc-
tuations in economic activity, but also into the
strength of the relationship.4

Estimates of the Okun coefficient may vary
depending on the time period considered and
the estimation approach. According to the Bank
for International Settlements (Doornik et al.
2023), a 1 percentage point (pp) increase in the
rate of economic growth in advanced economies
is estimated to correspond to a 0.3 percentage
points (pps) decrease in the unemployment rate,
compared to a 0.15 pps decrease observed in
previous economic crises.

We estimate equation (1) for the US, the euro
area and Greece over the pre-pandemic period

2006 Q1 to 2019 Q4. The table below sum-
marises the Okun’s Law estimates for the three
economies. The Okun coefficient is statistically
significant for all economies, while the size of
the coefficient, notably for the euro area and
Greece, is broadly in line with recent estimates
of Doornik et al. (2023) for advanced
economies.

Chart 1 depicts the estimated change in the
unemployment rate based on equation (1) and
the actual change in unemployment for the US
and the euro area (panel a) and for Greece
(panel b). In 2020, the sensitivity of unem-
ployment to the economic cycle was influenced
by differences across countries in the policy
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Output growth
-0.64*** 

(0.06)
-0.39*** 

(0.04)
-0.49*** 

(0.09)

Constant term
1.09*** 

(0.20)
0.34** 
(0.12)

-0.20 
(0.38)

Adjusted R2 0.72 0.73 0.66

No. of observations 56 56 56

(1)
US

(2)
Euro area

(3)
Greece

Okun’s Law estimates for the US, the euro
area and Greece

Notes: The dependent variable is the change in the unemployment
rate. Heteroscedasticity and autocorrelation robust standard errors
are reported in parentheses. *,**,*** denote statistical significance
at 10%, 5% and 1%, respectively. 

1 Shifts in unemployment need to be assessed in conjunction with
more complex indicators as they lag economic activity
developments. 

2 The theoretical foundations of Okun’s Law stem from the concept
of the production function, in which labour plays a critical role.
When real GDP increases, more goods and services are being
produced, requiring a higher level of labour input. Firms tend to
hire more workers to meet the increased demand, leading to a
decline in the unemployment rate. Conversely, during economic
downturns, real GDP contracts, signalling a decrease in the demand
for goods and services. As a result, firms may reduce their
production levels and cut back on labour to adjust to lower demand,
leading to higher unemployment. 

3 An alternative specification would be to regress the deviation of
the unemployment rate from the natural rate of unemployment
(NAIRU) on the output gap. Equation (1) implicitly assumes a
constant equilibrium unemployment rate and constant potential
growth. 

4 The elasticity of unemployment to shifts in output is commonly
based on linear analyses. However, recent studies corroborate the
idea that a non-linear empirical framework may more properly
capture asymmetries in the unemployment-output relation. See,
among others, Valadkhani and Smyth (2015) for the US,
Christopoulos et al. (2023) for the euro area and Koutroulis et al.
(2016) for Greece. 



support measures aimed at mitigating the eco-
nomic impact of the COVID-19 pandemic.
According to our estimates of the Okun coef-
ficient, the annual increase in the unemploy-
ment rate for 2020 is estimated at 2.7 pps in the
euro area and 2.5 pps in the US, while it is
more pronounced, namely at 4.3 pps, in
Greece.

However, the actual response of the unem-
ployment rate to the business cycle deviated
from the estimated elasticities based on pre-
pandemic data. In the US, direct income sup-
port, generous unemployment benefits and the
relatively lower cost of temporary layoffs com-
pared to Europe led to a 4.4 pps increase in the
unemployment rate in 2020, despite a smaller
annual GDP decline (-2.2%). By contrast, in
the euro area, the unemployment rate in 2020
increased only by 0.4 pps, notwithstanding a
deeper economic recession (-6.1%), thanks to
the extensive implementation of job retention
schemes. Indeed, the actual change in the
unemployment rate was notably lower in the
euro area and significantly higher in the US
compared to long-run elasticities. In Greece,
the unemployment rate in 2020 fell marginally,

although the economy contracted by 9.3% on
an annual basis, probably reflecting past robust
economic growth and government schemes to
support employment.

In the euro area, actual changes in unemploy-
ment remained below estimates until 2022,
partly due to the gradual adjustment of the
labour market through increased working
hours, while the unemployment rate continued
to decline to historically low levels. By contrast,
the decline in the US unemployment rate has
been larger than expected based on pre-pan-
demic data, which can be explained by greater
labour market flexibility and a job-rich recov-
ery. In 2023, the unemployment rate remained
historically low at 6.5% in the euro area,
despite monetary policy tightening and sub-
dued economic growth, and at 3.6% in the US
(an all-time low since 1969), underscoring the
resilience of the labour market in both
economies. In Greece, the actual response of
the unemployment rate to cyclical fluctuations
had been more muted until 2022 compared to
the Okun estimate (see Chart 1, panel b),
which is in line with the pattern observed for
the euro area, partly due to government sup-
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port schemes aimed at protecting headcount
employment.5 However, unemployment in
Greece stood at a high level (11.1%) in 2023,
indicating a less tight labour market compared
to the euro area on average.

Overall, the shifts in unemployment vis-à-vis
the business cycle seem to have become more
aligned to pre-pandemic historical regularities
in all three economies in 2023. Looking ahead,
this suggests that a gradual unwinding of the
labour market tightness should be expected on
the back of growth moderation, notably in the
euro area.

2.2 OTHER INDICATORS OF LABOUR MARKET
TIGHTNESS

A more complex indicator of labour market
tightness is the vacancy-to-unemployment
ratio. A higher ratio indicates greater labour
demand compared to supply and, thus, a
tighter labour market. In 2019, both in the US
and in the euro area, this indicator had
already reached historically high levels,
reflecting increased tightness. Although it sig-
nificantly declined in the first half of 2020 due
to the COVID-19 pandemic’s impact, it
remained higher than that during the 2007-
2009 global financial crisis, indicating tighter
labour markets during the pandemic com-
pared to other global crises. Post-pandemic,
job vacancies per unemployed person have
rebounded strongly to historically high levels
in both economies, largely due to the spike in
job vacancies following the economies’ size-
able and fast recovery.

Similarly, post-pandemic developments in the
job vacancy rate in the US and the euro area
also point to increased labour demand (see
Chart 2). After peaking in the first quarters of
2022, it has gradually decelerated, though
remaining historically high, which suggests a
partial easing of the labour market, particularly
in the US. In the euro area, the vacancy rate in
the services sector is higher compared to other
sectors, indicating greater labour shortages in
services. By contrast, in Greece, the job

vacancy rate had been on a slight downward
trend broadly until early 2021 and has been ris-
ing since, reaching historically high levels in
2023 Q4.

The increased labour demand in the Greek
economy can be attributed to robust economic
growth (higher than the euro area average) and
strong tourism demand, as well as more
favourable growth and employment prospects,
partly supported by NextGenerationEU financ-
ing and the economy’s return to investment
grade. The steeper upward trend of the job
vacancy rate as of mid-2023 could indicate ris-
ing potential mismatches between workers’
skills and employers’ requirements, which could
weigh on firms’ productivity and competitive-
ness. Qualitative evidence of labour market
mismatch based on business survey data shows
limited availability of skilled labour in the
Greek labour market (Antonopoulos et al.
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5 Bournakis and Christopoulos (2017) find that the growth-
unemployment relationship in Greece is non-linear, namely the
elasticity of unemployment is estimated at 1.5% when the economy
grows at a rate above 1%, while unemployment falls by 1.2% when
the economy expands at a rate below 1%.
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2022). Still, the job vacancy rate in Greece
remains well below the euro area average,
implying a less tight labour market. A caveat of
using the job vacancy rate as a proxy of labour
demand developments is that it does not take
into account variations in recruitment intensity
among firms, while changes in recruiting tech-
nology complicate comparisons across long
periods of time or business cycles (Mongey and
Horwich 2023). This limitation that has been
reported for the US and other economies, may
be gradually coming into play in the case of
Greece, explaining part of the steady rise in
vacancies seen in recent years.

Besides, a negative relationship between job
vacancies and the unemployment rate (Bev-
eridge curve) is a key indicator of labour mar-
ket efficiency. A decline in domestic demand
increases the unemployment rate and reduces
job vacancies. However, a simultaneous
increase in both, namely an upward shift in the
Beveridge curve, implies a worsening of job-

matching efficiency, i.e. the matching of jobs
between employers and employees. At the same
time, movements along the Beveridge curve
indicate shifts in labour market tightness; in
other words, the higher an economy stands in
the vacancy-to-unemployment space, the
tighter its labour market is (see, among others,
Consolo and Dias da Silva 2019). In the euro
area, from 2020 Q1 to 2023 Q4, the Beveridge
curve shifted upwards and to the left compared
to the pre-pandemic period (see Chart 3). This
indicates that job vacancies remained high
despite a gradual slowdown in growth, while
unemployment continued to decline, thereby
pointing to a tighter labour market.6 Empirical
studies confirm that there has been no post-
pandemic simultaneous increase in job vacan-
cies and the unemployment rate in Europe,
implying lack of evidence of a deterioration in
job-matching efficiency. By contrast, in the US,
the post-pandemic Beveridge curve has shifted
up and to the right, reflecting a less efficient
labour market (Kiss et al. 2022) (see Chart 3). 

In Greece, the post-pandemic improvement in
the labour market has been the result of both
a decrease in the separation rate and an
increase in the job-finding rate (Antonopoulos
et al. 2022). This may reflect the positive
impact of the labour market reforms under-
taken over the past decade. However, signs of
increased tightness are evident as of mid-2022,
with the Greek Beveridge curve shifting
upwards and to the left (see Chart 4). In the
second half of 2023, a higher number of vacan-
cies corresponded to a given level of unem-
ployment, which could also imply a slight dete-
rioration in job-matching efficiency.

As an alternative indicator for the euro area,
Eurostat’s broader proxy of labour market
slack,7 measured by the fraction of the
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6 The job vacancy rate is a leading indicator of the reaction of the labour
market to the economic cycle, while the unemployment rate reacts with
a lag. Therefore, an increase in labour demand, for instance when
economies were reopening post-pandemic, will lead to an increase in
job vacancies before the unemployment rate declines.

7 This index includes the unemployed, part-time workers who wish
to work more, people who are available to work but not looking for
a job and people who are looking for a job but not immediately
available to work.



extended labour force not fully utilised in the
labour market, peaked in 2021 Q1 and has
been declining since, standing below pre-pan-
demic levels already since 2021 Q3, which
implies increased tightness. This trend primar-
ily reflects the reduction in the number of
unemployed persons. Notably, the euro area
labour market exhibited greater tightness in
2019 compared to the previous decade, while
the reduction in labour shortages during the
pandemic was temporary. In 2023, the labour
market slack in the euro area decreased at
13.1%, down from 15.2% in 2019.8 The cor-
responding decline in labour market slack for
Greece was more pronounced at 16.3%, down
from 25.2% in 2019, though still standing
above the euro area average, implying a less
tight labour market. Finally, additional indi-
cators such as the employment-to-working-
age population ratio have surpassed pre-pan-
demic levels in all three economies under
examination.

3 INTERPRETING LABOUR SUPPLY AND DEMAND
DEVELOPMENTS

The tightness of the labour market in many
advanced economies in recent years can be
attributed to various factors conducive to a
decrease in labour supply, an increase in
labour demand or a combination of both.
These factors are linked, inter alia, to the poli-
cies implemented to address the pandemic
(e.g. job retention schemes versus unemploy-
ment benefits and direct income support), pos-
sible shifts in workers’ preferences (e.g. regard-
ing the type and quality of jobs, work-life bal-
ance and teleworking options), skill shortages
or mismatches and the structural characteris-
tics of the respective labour markets (e.g.
degree of flexibility, social safety nets and
social protection institutions) (see, among oth-
ers, Gomez-Salvador and Soudan 2022; Ando
et al. 2022).

A general conclusion is that the post-pandemic
labour market tightness in all three economies
under examination is primarily driven by a sig-
nificant increase in labour demand in 2022-
2023 compared to 2019, more so in the euro
area and Greece (see Chart 5). Developments
in labour demand are visible in employment
growth, which has rebounded strongly post-
pandemic and has remained resilient in all
three regions, as well as in the job vacancy rate,
as aforementioned, which continues to hover
at record highs (despite some easing in the
euro area and, more notably, in the US). In the
immediate aftermath of the pandemic, the
strong rebound in contact- and labour-inten-
sive services, such as tourism in Greece, has
contributed to a vigorous increase in labour
demand. Later in the post-pandemic period,
several additional factors seem to explain the
robust labour demand. First, particularly in the
euro area, firms are engaging in labour hoard-
ing, as evidenced by the decline in the per-
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8 In the euro area, the percentage of workers transitioning to
unemployment remains stable post-pandemic, reflecting the
resilience of the labour market despite the gradual moderation in
growth since 2022. By contrast, the percentage of unemployed
persons transitioning to employment is at historically high levels.
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centage of workers transitioning into unem-
ployment or the combination of lower hours
worked per employee and robust employment
growth rates. Firms are hesitant to resort to
layoffs, due to the cost and challenges associ-
ated with rehiring or finding suitable replace-
ments after widespread layoffs. Second, some
of the new job vacancies are likely aimed at
addressing medium-term staff reskilling needs
rather than immediate recruitment needs.
Third, the decreased cost of posting job vacan-
cies and the easier process of online interviews
encourage firms to advertise more job oppor-
tunities (Mongey and Horwich 2023).

Developments in labour supply are captured by
the labour force participation rate, calculated
as the proportion of employed and unem-
ployed individuals (i.e. active participants in
the labour market or, alternatively, the labour
force) in the total working-age population. Fol-
lowing a temporary decline in 2020 due to pan-
demic-related restrictions, the labour force
participation rate has rebounded strongly, par-
ticularly in the euro area compared to the US.
In 2023 Q4, the labour force participation rate
reverted to its pre-pandemic level of 68.1% in
the US, supported by increased inflows of
migrants (IMF 2024), while it climbed at an all-
time record of 65.7% in the euro area, 1.2 pps
higher compared to the pre-pandemic level of
2019 (see Chart 6). Women, older workers,
highly educated persons and immigrants have
contributed the most to the increase in the
euro area labour force participation rate
(Berson and Botelho 2023). In a similar vein,
following a temporary fall during the pan-
demic, the labour force participation rate in
Greece recovered to 59.9% in 2023 Q4, notably
amid a higher participation of workers above
prime age and women in recent years
(Antonopoulos et al. 2022).

The more pronounced drop in 2020 and the
slower recovery since then in the US partici-
pation rate compared to that in the euro area
are likely related to relatively reduced immi-
gration, health concerns, early retirement and
the availability of alternative sources of

income9 (see, among others, Faria e Castro and
Jordan-Wood 2023; Abraham and Rendell
2023). The phenomenon of mass voluntary res-
ignations (“Great Resignation”) in 2022 in the
US turned out to be temporary and had no sig-
nificant impact on the workforce, as these
workers did not exit the labour market, but
rather sought better-paying and higher-quality
jobs amidst abundant employment opportuni-
ties (“Great Reshuffle”). Indicatively, the dif-
ference in annual pay growth between job stay-
ers and job changers in the US peaked at 8.8
pps in April 2022, strongly incentivising worker
mobility, while it fell to 2.7 pps by December
2023 (ADP 2024).

Another significant determinant of labour sup-
ply is hours worked. In most euro area coun-
tries, average hours worked per employee
plummeted during the pandemic, unlike in the
US, and have since remained below pre-pan-
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9 Generous income support policies during the pandemic,
combined with increased savings, delayed the return to work. Also,
the increase in household net wealth due to very high returns on
assets, such as stocks and housing, had a negative effect on the
labour force participation rate.
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demic levels, despite an increase and full recov-
ery in total hours worked and employment.
This post-pandemic phenomenon is primarily
driven by changing preferences among workers,
especially men (with young children) and young
people, towards fewer working hours, is con-
sistent with a longer-term trend and is not
expected to reverse (Astinova et al. 2024).

4 IMPLICATIONS OF LABOUR MARKET TIGHTNESS
FOR WAGES AND INFLATION 

Labour market tightness typically exacerbates
wage and inflationary pressures. High rates of
job vacancies, job-to-job transitions and vol-
untary resignations tend to be associated with
faster nominal wage growth, particularly in
tight labour market conditions (Daly et al.
2012; Engbom 2022). Moreover, studies indi-
cate that labour market tightness can amplify
the inflationary impact of exogenous supply-
side shocks, such as the recent energy crisis,
given the non-linearity of the Phillips curve
(Ball et al. 2022; Benigno and Eggertsson
2023).

Overall, the responsiveness of nominal wages
to inflation hinges on cyclical and structural
factors, including the prevailing level of infla-
tion, expectations regarding inflation persist-
ence, pension and wage indexation, and the
institutional framework governing wage nego-
tiations. Studies also indicate that non-pecu-
niary benefits, such as teleworking and flexible
working hours, can partly constrain wage
increases (Doornik et al. 2023; Maestas et al.
2023).

Since the onset of the war in Ukraine and the
ensuing surge in energy prices and living costs,
nominal compensation per employee in the
US, the euro area and Greece has risen sig-
nificantly to offset the loss of workers’ pur-
chasing power resulting from high inflation. In
the period 2022-2023, the average annual
growth of nominal compensation per employee
stood at 3.5% in the US, 4.8% in the euro area
and 4.2% in Greece, above the pre-pandemic
growth rates, notably in Europe. Meanwhile,
labour productivity growth, measured as real
GDP per person employed, remained low or
turned negative in some quarters, due to
labour hoarding, reduced capacity utilisation
and subdued economic activity.

However, annual growth in nominal compen-
sation per employee has not kept pace with
consumer price inflation. As a result, growth
in real compensation per employee has been
negative in the US, the euro area and Greece
throughout 2022 and roughly until mid-2023.
Since then, it has turned positive in all three
economies and accelerated in the US and the
euro area, reflecting, mainly, a moderation in
inflation. The finding of wage inflation
responding to past price inflation can be taken
as supportive of a lag effect, leading to a lagged
recovery of real wages (see, for example, Bar-
levy and Hu 2023).

A slowdown in nominal wage growth coupled
with an increase in labour productivity growth
is expected to push down unit labour costs in
the coming years, thereby curbing wage-
induced inflationary pressures. Interestingly, at
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the end of 2023, real compensation per
employee lagged labour productivity levels in
the US, the euro area and Greece, and stood
below its pre-pandemic levels in the euro area
and Greece (see Chart 7). This suggests that
the economies in question could tolerate some
further real wage catch-up in the short term,
without experiencing inflation. Meanwhile, the
lower costs of intermediate inputs, such as
energy, amid unwinding supply shocks and the
sizeable profit margins accumulated post-pan-
demic create the space for firms to absorb part
of the wage hikes, mitigating the second-round
effects of wages on inflation (Cipollone 2024).
To sum up, in the absence of new external
shocks, the likelihood of a wage-price spiral
seems less likely in the US, the euro area and
Greece, as economic activity moderates, infla-
tion dissipates and the labour market rebal-
ances. The persistence of labour market tight-
ness in certain sectors, particularly in labour-
intensive services, may sustain high levels of
services inflation for a while, delaying the
deceleration of core inflation.

The inflationary risks of persistent tightness in
the labour market warrant increased vigilance
on the part of monetary authorities, but also a
better understanding of the underlying labour
dynamics, jointly assessed with other counter-
vailing factors that drive inflation. The recent
positive shift in real wage growth in the US, the
euro area and Greece, coupled with a decel-
eration in inflation and a return of short-term
inflation expectations to the 2% target, sug-
gests moderating wage demands ahead.
Meanwhile, there seems to be scope for some
non-inflationary increases in real wages to
match labour productivity. Furthermore,
since changes in monetary policy have a lagged
impact on aggregate domestic demand and,
subsequently, on the labour market, the effects
of previous monetary policy tightening are
expected to become more apparent in the com-
ing quarters. Recent studies corroborate these
lagged effects of monetary policy tightening on
the labour market. For instance, Bauer and
Swanson (2023) demonstrate that the maxi-
mum effect of monetary policy tightening on
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unemployment occurs after one year. More-
over, D’Amico and King (2023) document that
the labour market effects of the current cycle
of monetary policy tightening have not yet
materialised for the most part, with over half
of the effects still pending.

5 CONCLUSIONS 

The labour market in advanced economies
continues to exhibit resilience despite restric-
tive economic policies and an economic slow-
down. Specifically, the large economies of the
US and the euro area, as well as the small open
economy of Greece continue to face labour
market tightness, as suggested by various indi-
cators, despite some early signs of easing. Post-
pandemic tightness primarily stems from a sub-
stantial surge in labour demand, while labour
supply has generally rebounded to pre-pan-
demic levels in all three economies. In the
absence of new external shocks, the projected
easing of the labour market will make mone-
tary policy more effective in achieving price
stability.

The process of labour market rebalancing in
the US, the euro area and Greece is influ-
enced in the short term by cyclical factors and

in the medium term by structural factors. The
anticipated weakening of economic momen-
tum in the US and sluggish growth in the euro
area will initially dampen demand for new
jobs, subsequently leading to a slight uptick in
the unemployment rate towards levels more
consistent with historical norms. Yet, in the
medium term, initiatives such as the European
recovery instrument NextGenerationEU or
the Inflation Reduction Act in the US are
expected to bolster labour demand through
the implementation of new investment plans.
At the same time, labour supply will be
strengthened by structural measures aimed at
enhancing the skills of the workforce, thus its
employability, in anticipation of the height-
ened demands arising from digital transfor-
mation, the spread of new technologies (e.g.
artificial intelligence) and sustainable growth
initiatives. Reducing the effects of gender dis-
parities and old-age bias in the labour force,
including by mobilising pensioners, would also
boost aggregate participation rates. However,
a reallocation of labour across sectors due to
the impacts of climate change and the green-
ing of the economy on production, as well as
a tightening of immigration regulations amid
geopolitical tensions and fragmentation,
may impede the process of rebalancing labour
supply and demand.
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Using a panel of 86 advanced and emerging
market economies over the period 1985-2020,
the authors investigate the short-to-medium
term effects of fiscal policy rules on primary bal-
ances. They examine various types of rules
(expenditure, revenue, debt and budget balance
rules) and various strict and flexible character-
istics of fiscal rules. The authors find that the
adoption of fiscal rules leads to a fiscal easing
in the medium term, with the effects being more
pronounced in emerging market versus
advanced economies. They find an asymmetry
in the workings of the fiscal rule over the busi-

ness cycle. In times of expansion, the adoption
of a rule leads to an a-cyclical or even pro-
cyclical response of the primary balance, while
in times of recession fiscal rules induce a coun-
tercyclical impact response. Contrary to the
baseline evidence, fiscal rules lead to a prudent
fiscal policy response over the medium term
when the debt ratio is high, the primary balance
does not put the debt ratio on a declining path
and the interest-growth rate differential is pos-
itive, as well as when the tax revenues generated
by the tax system and tax administration are
quite low relative to the stock of debt.
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Working Paper No. 325
Christos Chrysanthakopoulos and Athanasios Tagkalakis

90

Does uncertainty matter for household consumption? A mean and a two tails approach

Working Paper No. 326
Konstantina Manou and Evangelia Papapetrou

This paper complements the existing literature
on the relationship between uncertainty and
private consumption expenditure for a panel of
14 euro area countries over the period 1997 to
2021. The authors account for uncertainty by
employing composite, economic and financial
risk indices and utilise alternative panel esti-
mators with heterogeneous coefficients and an
error term to consider cross-country hetero-
geneity. Further, they explore the effect of
uncertainty on household consumption over its
conditional distribution. In addition, consid-
ering the differences in economic and financial
systems across the countries examined, they

gauge the heterogeneous effects of uncertainty
on household consumption spending. The
empirical evidence substantiates the impact of
uncertainty on consumption expenditures and
uncovers a significant effect between uncer-
tainty and consumption expenditure along the
conditional consumption distribution. Notably,
this finding appears to be stronger for the
lower quantiles of the consumption distribu-
tion, reckoning the presence of asymmetries in
the relationship. The authors’ analysis has doc-
umented the importance of uncertainty in
understanding and explaining consumption
behavior.

War, mobilization, and fiscal capacity: testing the bellicist theory in Greece, 1833-1939

Working Paper No. 327
Andreas Kakridis

Constructing a new dataset of Greek public
revenues and expenditures for the years 1833
to 1939, this paper finds that war mobilisations

undermined tax revenues in the short run, but
helped the Greek state increase its fiscal capac-
ity in the long run. Tax revenues increased on



the heels of major spikes in defence expendi-
tures, even in cases where mobilisations did not
escalate to war. But even in normal times,
changes in military expenditures had a stronger
effect on taxes, compared to similar changes in

civilian outlays. This paper, thus, provides both
data and evidence in support of bellicist theo-
ries of state formation for Greece, while also
proposing a new approach to testing for the
effects of war on fiscal capacity.
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From policy to capital: assessing the impact of structural reforms on gross capital inflows

Working Paper No. 328
Christos Mavrogiannis and Athanasios Tagkalakis

Utilizing a narrative database on structural
reforms in 25 OECD countries from 1985 to
2020, the authors investigate the effects of
labour and product market reforms on gross
capital inflows. By applying the local projec-
tion method and addressing reform endo-
geneity with the Augmented Inverse Proba-
bility Weighted estimator, they find that struc-
tural reforms have a positive medium-term
effect on both direct and portfolio investment.
In particular, reforms boost investment, espe-
cially in environments of high-quality financial

institutions and amid low public debt. Fur-
thermore, building on a new indicator of cab-
inet policy orientation, the authors find that
newly-elected market-oriented cabinets have
a positive effect on direct investment inflows.
Product market reforms are more conducive
to the inflow of direct investment under cab-
inets that prefer a state-oriented economy.
Labour market reforms significantly boost
direct investment and portfolio investment
under governments favouring a market-ori-
ented economy.

Determinants of regional business cycle synchronization in Greece

Working Paper No. 329
Panagiotis Delis, Stavros Degiannakis, George Filis, Theodosios Palaskas and Chrysostomos 
Stoforos

In this paper, the authors assess the determi-
nants of regional business cycles synchronisa-
tion in Greece vis-à-vis the national reference
business cycle, using NUTSII annual data. The
computation of the time-varying synchronisa-
tion is based on the dynamic estimate of a con-
ditional variance-covariance model and, sub-
sequently, a panel regression model is used to
evaluate its determinants. The findings show
that island regions, industrial structure,
imports, savings and disposable income are the
key determinants, based on the GVA business
cycle synchronisation vis-à-vis the national ref-
erence cycle. The authors also assess the deter-
minants of employment synchronisation (vis-
à-vis the national employment level) and find
that regions with higher disposable income and

public spending tend to drive the level of syn-
chronisation. Turning to inter-regional syn-
chronisation, the authors provide evidence that
investments, disposable income and employ-
ment drive the GVA business cycle synchro-
nisation, whereas the employment synchroni-
sation is determined by the level of imports,
disposable income and public spending, as well
as by the status of regions as island
economies. This paper further shows that the
Greek economic crisis during the period 2010-
2018 diminished or eliminated the effects of
the aforementioned drivers, suggesting that
during the said period, sychronisation was
mainly driven by the wider economic condi-
tions. These findings lead to important policy
implications, which are thoroughly discussed.



The rise in unit profits has been a major factor
driving price inflation in the post-pandemic
period, in most euro area economies. In the
present paper, the authors attempt to analyse
the factors behind this rise. One explanation
provided by the literature is that the supply bot-
tlenecks observed in the post-pandemic era,
facilitated ―probably temporarily― the exer-
cise of market power by firms, which then
increased their profit margins. This paper inves-
tigates empirically whether the degree of com-
petition in the markets of the euro area
economies played any role as to the extent to

which firms raised unit profits. The authors also
test whether labour market regulations had any
effect on the profit margins rise by keeping
labour costs contained. They use annual panel
data for the euro area economies for the post-
pandemic years 2021 and 2022. The econo-
metric results confirm the theoretical hypothe-
ses. The empirical evidence implies that struc-
tural features of the product and labour mar-
kets of the euro area economies affected price
formation in the euro area, at least in the post-
supply shocks period, thus rendering ECB’s
monetary policy against inflation less effective.
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