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ABSTRACT

The observed inflation differentials across euro area countries, along with the divergence between
the Harmonised Index of Consumer Prices (HICP) and GDP deflator trends within countries,
highlight the potential role of country-specific institutional and structural characteristics in shap-
ing inflation dynamics in response to import price shocks. This paper investigates the role of
domestic factors in shaping inflationary dynamics. It employs a Dynamic Stochastic General Equi-
librium (DSGE) model to examine the macroeconomic effects of a temporary import price shock
under varying degrees of real wage rigidity in the labour market. The results indicate that
economies with high degrees of real wage rigidity are likely to experience higher and more per-
sistent inflationary pressures than economies with low degrees of real wage rigidity. Real wage
rigidities constrain firms from absorbing part of the higher import costs through reductions in
labour costs, thus resulting in greater pass-through of input costs to final prices, which in turn
generates strong and persistent inflation and adversely affects employment and output. In con-
trast, in economies with low real wage rigidities firms have more flexibility in managing rising
import costs, thereby mitigating the negative impact on output. Additionally, the paper demon-
strates a relatively straightforward methodology using national accounts data to explore the rela-
tionship between domestic factors and inflation dynamics. Case studies for the euro area and
Greece reveal that the rise in domestic inflation since 2021 is largely associated with an increase
in profits. Labour costs are also linked to inflationary pressures, though their contribution is rel-
atively smaller than that of profits. In Greece, the increase in profits is primarily associated with
the services sector, followed by the industry sector.
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H AYNAMIKH TOY MAHOQPILMOY KAI O POAOL TQN
EFXQPIQON MAPATONTQN

Anprtpng Namayeswpyiou
Tpanela tng EANGdog, AietBuven Owkovopikig Avdluong kar Meketav

Avaotdoiog Piog
Tpdmega tng EANddog, AieGOuvon Owcovopikii¢ Avdluong kat Mehetwv

NEPIAHWH

O XDEES TS EVOMEMVNG AVTLUETDTLOAY RATA RVOLO AGYO ROWVES TANOWELOTLRES dLaTtapayEg LETd
™V TovOnuic Tov 20QWVoioy. QoT600, TAEATNEOVVTOL JLAPOQOTONOELS UETOED TMV YMOWDV MG
TOG TO UEYEDOG 1oL TNV ETLUOVY] TOV TANOWELOROY, Ontwg peToovvtal artd tov Evapuoviougévo
Agintn Tipov Koatavoloti (EVATK) xou tov anorinBweiot) tov AEIL. Ou diagpopomotoetg
QUTEG VITOONADVOUV OTL OL TAEdYoVTEC OV ®aBoeiCovv T duvaury] Tov TAnBwoLopov, rabdg
ot dratoay€g duax€ovial 0TV oLxovouia, eival rvpimg eyyworot. O oxomdg ™G TAQOVOOS WENE-
™G elval vo SLEQEVVIOEL TO QOAO TV EYYDOLOV TOQOYSVIWV 0T SLOUSQP®OT THG OUVOULRIS TOU
aAnBwoLopot oy evomiavn. H avalvon aEomolel eBviroloylotind otouyeia yio va SleQevvioeL
WG CUVELCPEQOVY 0T SLAUSQPWOT TWV EYYDOLOV TLUMV, OE ETITEDO EVEMTMVNG ®aL EAANVIRYG
owovouiag, ot facrwég ovviotdoeg Tov amomtAnfwoeioty tov AEIL, dnhady ta %#€pdn twv
EMLYXELONOEMV, TO ®GOTOG £QYaoiog ot oL Euuecot popot. Emmpoodétmg, yonoluomoteiton Eva
Avvapurd Ztoyoaotird Yraoderypa I'eviug looppomiag yio va eEETAOTOUV OL LORQOOLKOVOULKES
eMLOQATELS LAG TTOOOMELVIS SLaTaQYNS XOOTOVGS TTOV QEAVEL TOV TANO®ELOUS TOV TLUMY TWV
ELOAYOUEVMY TTOQAYWYLXMV ELOQOMYV, VTTO dLapoeT®oUS Babuois duonaupiag Twv TOayUoTL-
rAOV oV oty ayopd epyaoias. H otrovouio tov vwodeiynatog TaQaueTQomoLelToL HOoTE v
OVTLITEOOMITEVEL PLOL TUTTLXY] ULRQY] AVOLXTI] OLxovoula TS evewimvng, xabag 1 oxetnt] fLpito-
voapia €xel ovadeiEel OTL 08 AORETES WEES TS EVEWTWVNE oL unyaviopuoi xabooLopol Tmv
wWoBav xaeaxrtEICovToL amtd xaBVOTEQYOELS 0TV TQOTAQUOYT| TWV WoODY PeTd amd eEmyeVelg
dratapayéc.

Ta gvpruata g pehég deiyvouy otL Ta #EQAN TV EMLYXELPNOEMVY ATOTEAOTVY TNV RVOLO OUVL-
oTdoa TV TANOWELoTIRGV TLEcEWVY oo to 2021 ®ouw €merta, T600 0TV EVEWIWVN 600 RO 0TV
EMdda. To xdotog epyaoiag oxetiteton eniong Betind pe v eEEMEN Tov TANBwELOUOT, WoTSo0,
1) OVVELOPOQEA TOV gival uxrEOTEET ATl avTH TV %eEAWV. ‘OC0OV apod TV eEAANVLRI] Owovouia
€L0LRATEQQ, N ONUOVTLXY AUENOT) TV REQEDWV OVVIEETAUL TEMTIOTMS UE TOV TOUED TMV VTNOECLADY,
dmov mopoTnEelTon ®a aEnon twv mteplbweimy ®€pdovs. Emumiéov, ta amote Aéouota Tmv meo-
OOUOLOOEWV Ue BAoN TO VITGIELY U YEVIRNG LOOQQEOTIOG VITOIMADVOUV GTL ULat TEOCMELVY atiEnon
TOU TANBWELOUOU TV TLUDV TMV ELOOYOUEVOV TEORAAED EYYXDOLES TANDWOLOTIXES TLETELS KAl
duopeveic enTTAOELS OTNY OLrOoVOULRY] dEAOTHOLOTHTA, OOMS AVEAVETAL TO ROOTOG TAQOYWYNS
TOV £YYOOLMV eTLYELRT0EWV. OL 0LROVOULES TOV YopoxTNEICoVTAL 0Tt VYNAS Babud dvorampiog
TOV TOOYUOTHAV WoBdv elvol TBovOTEQO VO AVTLUETWTICOVY LOYVOOTEQES KAL TLO ETIUOVEG TTAY-
BWOELOTIRES TLECELS CUYRQLTLXG UE TLS OLXOVOULES TTOV YapaxtnEilovtal amd yaunkdtepo fadud
duorapiog TV TEAYUOTROV LoDV, ZTI5 XWEEeS ue VYNAO Padud dvoxrampiog Twv wodav ot
ETLYELONOELS AOVVATOVY VO ATOQQOPIICOVY TO VENUEVO RGOTOS TAQAYWYNS LELHVOVTOE TO EQYX-
T*G RGOTOG, UE ATOTEAEGUAL VO LETARVALETAL LEYALO UEQOGS TOV QUENUEVOU ROOTOUS TAQAYWYHS
OTLS TEMUES TLUES. AVTLOETMG, OTIS OLnovVouies pe xaunhd fabud dvoxaupiog Twv TEAYUATIRMDOV
woBdv, ou emuyelpoelg £xouvv ueyaliteon eveMEl0 oty Lo elpLon TV CUVENUEVOV TV TOV ELOT-
YOUEV®™V, UE OTOTELECUA VO UETOLALOVTAL TGCO 1) €VIAON TV TANOWELOTIXOV TLETEMV GO0 ROL
oL aEVNTIRES EMLOQACELS OTNV TOQAYWYY ROL TNV ATACYOANON).
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I INTRODUCTION

From 2021 onwards, inflation surged globally to
levels not seen for decades in many advanced
economies. These strong inflationary pressures
were fuelled by a sequence of adverse demand
and supply shocks that hit economies worldwide.
On the demand side, the literature identifies fac-
tors such as pent-up demand for goods and serv-
ices following COVID-19-related restrictions
and lockdowns, as well as large-scale fiscal pol-
icy stimulus and accommodative monetary pol-
icy aimed at mitigating the adverse effects of the
pandemic on households and businesses. On the
supply side, soaring energy and commodity
prices — largely attributed to the Russian inva-
sion of Ukraine — along with supply chain dis-
ruptions and raw material shortages significantly
contributed to inflationary pressures. Supply-
side shocks, particularly those related to the
prices of imported inputs, have been identified
as significant drivers of the observed inflation,
especially in euro area countries.!

Although euro area countries were exposed to
largely common inflationary shocks, the mag-
nitude and persistence of inflation dynamics,
as measured by the Harmonised Index of Con-
sumer Prices (HICP) and changes in the GDP
deflator, varied across Member States. The
divergence in inflation dynamics across coun-
tries becomes even more apparent when con-
sidering changes in the GDP deflator. Unlike
the HICP, which is heavily influenced by
import price shocks, such as those in energy
prices, the GDP deflator captures price
changes in domestically-produced goods and
services, offering insights into inflationary
pressures linked to domestic factors.?

The observed inflation differentials across euro
area countries, as well as the divergence

between HICP and GDP deflator trends within
countries, highlight the potential role of coun-
try-specific institutional and structural char-
acteristics in shaping inflation dynamics. Thus,
while the initial inflation surge in the euro area
was largely imported, the magnitude and per-
sistence of inflation as inflationary shocks
propagate through the economy appear to be
heavily influenced by country-specific charac-
teristics. These include institutional and struc-
tural factors, such as labour market institu-
tions, firms’ pricing mechanisms, the degree of
competition in product markets and the flexi-
bility of labour markets. In this context, the rel-
evant literature emphasises that price and
wage rigidities significantly affect the channels
through which exogenous shocks are trans-
mitted to the domestic economy, thereby influ-
encing the dynamic evolution of inflation.?
Price rigidities refer to the slow adjustment of
prices in response to changing market condi-
tions, while wage rigidities primarily arise from
institutional factors that delay wage adjust-
ments.

To clarify the argument that the presence of
price and wage rigidities matters for the trans-

* The views expressed in this article are of the authors and do not
necessarily reflect those of the Bank of Greece. The authors are
responsible for any errors or omissions.

1 Most of the literature suggests that the strong inflationary pressures
which prevailed worldwide since 2021 primarily came from supply-
side shocks (see, e.g., Lane 2022; Ball et al. 2022; Shapiro 2024;
Blanchard and Bernanke 2023; Blanchard and Bernanke 2024;
Ascari et al. 2024; Arce et al. 2024 and Banbura et al. 2023). For
instance, Banbura et al. (2023) find that bottlenecks in global supply
chains and elevated energy prices played a prominent role and
contributed significantly to the strong inflationary pressures in 2021
and 2022 in many advanced economies. On the other hand,
Giannone and Primiceri (2024) suggest that the surge in prices was
driven by unexpected demand-side factors, i.e. the stronger than
initially expected rebound in aggregate demand, as well as the
unusually accommodative monetary policy.

2 See Coutinho and Licchetta (2023) and Buelens (2023) for a
discussion regarding inflation differentials in the euro area.

3 See, for example, Christiano et al. (2005), Gali and Gertler (1999)
and Blanchard and Gali (2007) for the role of price and wage
rigidities in the propagation of exogenous shocks in the context of

dynamic stochastic general equilibrium models.
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mission of exogenous shocks to the economy, let
us consider the propagation mechanism fol-
lowing a shock that increases the prices of
imported intermediate inputs. First, soaring raw
material import prices exert upward pressure on
the production costs of firms. Then, in an effort
to safeguard their profit margins, firms have an
incentive to pass through these higher costs to
domestic prices, thereby generating upward
pressure on domestic inflation. If prices are
sticky, firms cannot adjust their prices immedi-
ately, delaying the full transmission of the shock
to final prices. If wages are rigid as well, firms
cannot absorb part of the increased input costs
by reducing labour costs. Consequently, they
pass the higher production costs through to final
prices and/or reduce production and labour
demand to protect their profit margins. Over
time, as firms gradually adjust their prices, the
shock propagates through the economy via sec-
ondary effects on wages and labour costs. Ris-
ing prices may lead to higher wage demands,
further increasing firms’ costs and prolonging
inflation. These dynamic interactions between
labour costs and output prices can potentially
create a wage-price spiral, where prices and
wages feed into each other, resulting in per-
sistently higher inflation.* In this context, higher
domestic inflation, as captured by the GDP
deflator, is related with increases in profit shares
and labour costs (see, e.g., Colonna et al. 2023
and Bouras et al. 2023).

Against this background, the objective of this
paper is to investigate the role of domestic fac-
tors in shaping inflationary pressures. To this
end, we adopt the following approach. First, we
analyse inflation dynamics in the euro area, as
measured by the HICP and the GDP deflator,
through a cross-country comparison of selected
euro area countries, highlighting the observed
inflation differentials. Next, we demonstrate
how a relatively straightforward methodology
using national accounts data can be applied to
analyse the relationship between domestic fac-
tors and inflation dynamics. Specifically, we
break down the GDP deflator into its main com-
ponents, profits, labour costs and indirect taxes,
to assess their contributions to domestic infla-
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tion. In this context, we also analyse firms’ pric-
ing behaviour using markup proxies derived
from national accounts data. As case studies for
this exercise, we focus on the euro area and the
Greek economy. Greece serves as an illustrative
example, having experienced a sharp and rapid
increase in domestic prices following the rise in
the prices of imported inputs. Additionally, it
stands out among euro area countries for its rel-
atively high reliance on imported intermediate
inputs (see Papageorgiou 2021).

Second, we use a Dynamic Stochastic General
Equilibrium (DSGE) model to examine the
macroeconomic effects of a temporary cost-
push shock that increases import price infla-
tion under different degrees of real wage rigid-
ity in the labour market. Our focus on the role
of real wage rigidities in shaping domestic
inflation dynamics is motivated by the relevant
literature, which highlights the fact that many
euro area countries are characterised by wage-
setting schemes that involve delays in wage
adjustments following exogenous shocks (see,
e.g., Beschin et al. 2024 and Branten et al.
2018).° The model is calibrated to represent a
typical small open economy within the euro
area. First, we analyse the macroeconomic
effects following the import price shock and
then we investigate the role of real wage rigidi-
ties in influencing the propagation mechanism.

This paper relates and contributes to two
strands of literature. The first regards the effects
of import price shocks on domestic inflation
in the context of general equilibrium models.°®

4 Tt should be stressed that a rise in nominal wages does not
necessarily imply a rise in prices; for example, if labour productivity
exhibits stronger growth than wages, profit margins will not
decrease and, thus, firms have no incentives to increase their prices.
The likelihood of an economy entering a wage-price spiral is highly
dependent on various macroeconomic factors. For instance, a
stronger labour demand and a tight labour supply could amplify the
possibility of a wage-price spiral (Boissay et al. 2022).

5 Moreover, the literature has shown that inflationary shocks
originating from the supply side (cost-push inflation) lead to higher
and more persistent inflationary pressures in the euro area
compared to the United States, due to differences in labour market
institutions; see Peersman and Van Robays (2009) and Ball and
Mazumder (2020).

6 See, among many others, Corsetti and Dedola (2005), Corsetti et al.
(2008), Burstein and Gopinath (2014), Choudhri and Hakura (2015)
and Papageorgiou (2021). See also Finn (2000) and Balke and Brown
(2018) for the effects of energy price shocks in DSGE models.



The second focuses on the role of wage rigidi-
ties in explaining labour market and inflation
dynamics, as well as in shaping optimal policy.’
Our paper bridges these two strands by inves-
tigating the role of real wage rigidities in the
propagation of import price shocks, offering
insights into the observed differentials in infla-
tion dynamics across euro area countries.
Finally, our paper is related to the recent liter-
ature that explores the relationship between
domestic factors and inflation dynamics in the
euro area by using national accounts data and
GDP deflator decomposition.®

The results suggest that inflationary pressures
arising from increases in the prices of
imported inputs are more pronounced in
economies with a high degree of real wage
rigidities. Such rigidities prevent firms from
absorbing part of the higher import costs
through reductions in labour costs. As a result,
the higher input costs are passed on to final
prices, generating strong and persistent infla-
tionary pressures, with adverse effects on
employment and output. Consequently, coun-
tries with wage-setting mechanisms that delay
the adjustment of wages to changes in eco-
nomic conditions are likely to experience
higher and more persistent inflation. In con-
trast, in economies with a low degree of real
wage rigidities, where wages are largely deter-
mined by the marginal productivity of labour,
firms have more flexibility in managing rising
import costs by reducing labour costs. In such
economies, the adverse effects on employ-
ment are milder, helping to mitigate the neg-
ative impact on output. While the increase in
import prices still exerts upward pressure on
domestic final prices, the degree of price pass-
through and the resulting domestic inflation
tend to be lower compared to economies with
high wage rigidities.

Moreover, the results of the case studies for
the euro area and Greece reveal that the rise
in domestic inflation in the euro area since
2021 is largely associated with an increase in
profits. Labour costs are also linked to infla-
tionary pressures in the euro area, though their

contribution is relatively smaller than that of
profits. A similar pattern is observed in
Greece, where domestic inflationary pressures
during 2021-2022 are closely linked to rising
profits. The notable increase in profits is pri-
marily associated with the services sector,
which made the largest contribution to profit
growth, followed by the industry sector. Unlike
the euro area, labour costs have played a
smaller role in Greek inflation, but have shown
a gradual recovery, contributing positively to
inflation from 2023 onwards. Insights from the
data suggest that the rise in profits in the ser-
vices sector is related not only to higher prices,
due to pass-through effects on consumer
prices, but also to an increase in markups
observed after 2020. In contrast, markups in
the industry sector appear to be on a down-
ward trajectory.

The rest of the paper is organised as follows:
Section 2 provides a cross-country comparison
of inflation dynamics for selected euro area
countries and Section 3 analyses the compo-
nents of the GDP deflator in euro area and
Greece. Section 4 describes the theoretical
model and presents the main results of the sim-
ulations. Section 5 concludes.

2 INFLATION DYNAMICS: CROSS-COUNTRY
COMPARISON

This section investigates inflation dynamics
across selected euro area countries, focusing
on two key inflation measures: the HICP and
the GDP deflator. These indicators provide
complementary insights, with the HICP
reflecting broader consumer price trends,
including the impact of import prices, and the
GDP deflator capturing inflation in domesti-
cally-produced goods and services.

7 Since the seminal work of Hall (2005), real wage rigidities have
been incorporated into many DSGE models to account for the
sluggish response of inflation to monetary policy shocks (see, for
example, Blanchard and Gali 2007; Christoffel and Linzert 2006;
Krause and Lubik 2007). Moreover, several studies have examined
the role of real wage rigidities in shaping disinflationary dynamics;
see, for instance, Ascari and Merkl (2009), Ascari and Rossi (2011)

and Tesfaselassie (2019).
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8 See, for example, Hansen et al. (2023).



Chart | Inflation dynamics: cross-country analysis

(annual percentage changes; quarterly data)
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Source: Eurostat and authors’ calculations. For the US GDP deflator, the data source is FRED.
Note: The data cover the period Q1 2019 to Q3 2024 for the HICP and Q1 2019 to Q2 2024 for the GDP deflator. The GDP deflator is

seasonally adjusted.

More specifically, as Chart 1 illustrates, the
evolution of the HICP reveals notable differ-
ences in the pace of acceleration, the timing
and level of the peaks, and the subsequent
deceleration across countries. For instance,
Germany and Spain experienced a rapid infla-
tion surge starting in mid-2021, with inflation
rates rising sharply. In contrast, Greece, Italy
and Portugal initially exhibited a more gradual
rise in inflation. However, this trend shifted
markedly during the energy price shock spike
in 2022, when inflation in these countries accel-
erated rapidly and peaked at higher levels than
in other countries. The deceleration phase fol-
lowing the gradual decline in energy and com-
modity prices also varied across countries. For
example, in Spain inflation peaked early and
declined relatively quickly, while in countries
like Germany and Portugal inflation adjusted
more slowly, reflecting more persistent price
pressures. By 2024, inflation rates across the
euro area seem to converge, yet subtle differ-
ences in their trajectories persist.
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The divergence in inflation dynamics across
countries becomes even more pronounced when
examining changes in the GDP deflator. Unlike
the HICP, which is strongly affected by external
shocks like energy price fluctuations, the GDP
deflator reflects price changes in goods and serv-
ices produced domestically, thereby providing
insights into inflationary pressures stemming
from domestic factors. Greece and Portugal
stand out in this context, experiencing not only
larger increases, but also a more rapid acceler-
ation in the GDP deflator compared to other
euro area countries. This sharp rise indicates a
faster pass-through of import price shocks to
domestic prices in these economies. Notably,
with the exception of Germany and Greece, the
GDP deflator peaks later than the HICP in most
countries, indicating sustained domestic infla-
tionary pressures even after the initial impact of
import price shocks had subsided.

In sum, the observed differences in inflation
dynamics across countries, along with the



divergence between HICP and GDP deflator
trends within countries, underscore the
potential role of domestic factors in shaping
inflation dynamics. While the initial inflation
surge in the euro area was largely imported,
the magnitude and persistence of inflation as
these shocks propagate through the economy
appear to be influenced by country-specific
characteristics.

3 DECOMPOSING DOMESTIC INFLATION

3.1 UNIT INDICATORS BASED ON NATIONAL
ACCOUNTS DATA

In this section, we employ a straightforward
methodology using national accounts data to
analyse the relationship between domestic fac-
tors and inflation. This method is applied to
both the euro area and Greece. The latter
serves as an illustrative example, having expe-
rienced a sharp rise in domestic prices follow-
ing an increase in imported input costs. Fur-
thermore, Greece stands out within the euro
area due to its significant reliance on imported
intermediate goods (see Papageorgiou 2021).

To analyse this, the change in the GDP defla-
tor is decomposed into its three primary com-
ponents: labour costs, profits and indirect taxes
(net of subsidies). The GDP deflator is an indi-
cator of the general price level of domestically-
produced goods and services and incorporates
information on inflationary pressures stem-
ming from domestic sources. This decomposi-
tion helps to identify which domestic factors
are linked to the evolution of domestic infla-
tion. Moreover, it provides information to pol-
icymakers regarding the domestic sources of
inflation (e.g. profit inflation or wage inflation)
and offers guidance on the policies that could
be adopted to mitigate price pressures.

Before proceeding with this analysis, we should
acknowledge the following caveats. First, and
most important, this analysis is purely an
accounting exercise that does not allow for any
causal interpretation; it merely shows how

changes in the GDP deflator are reflected in
labour costs, profits and indirect taxes (net of
subsidies). Second, this exercise does not pro-
vide evidence about the uses of these compo-
nents; for example, firms could use their prof-
its to increase their profit margins for precau-
tionary motives, e.g. to shield their operations
against future wage increases or to finance
future investment projects.

The income approach of GDP from national
accounts implies that nominal GDP can be
written as the sum of compensation of employ-
ees (COMP), gross operating surplus and
mixed income (GOS) and taxes less subsidies
on production and imports (74XS):

PxY=COMP+GOS+TAXS 1)

where PxY is nominal GDP (P is the GDP
deflator and Y is real GDP). By dividing both
sides of equation (1) with real GDP (Y), we
obtain unit indicators (i.e. per unit of real
GDP), and the GDP deflator is broken down
into unit components.’ Thus:

_COMP , GOS | TAXS
P—T +_Y+Y— (2)

or, equivalently,

P=Unit Labour Cost+ Unit Profits+ Unit Taxes

3)

Chart 2 depicts the contribution of the above-
mentioned unit indicators to inflation, based
on the GDP deflator, for Greece and the euro
area from Q1 2019 onwards. It is evident that
domestic price pressures, as measured by the
annual growth of the GDP deflator, have
markedly increased since Q3 2021 in Greece.

9 We use national accounts data from the Eurostat database on a
quarterly basis up to Q2 2024. Specifically, we employ data for the
compensation of employees, gross operating surplus and mixed
income and taxes less subsidies on production and imports at
current prices. Also, we use data for GDP and the GDP deflator
(both at constant prices 2015=100). All data are seasonally
adjusted. The operating surplus, which is used as a proxy of profits
in the analysis, measures the surplus accruing from production by
non-financial and financial corporations, government, households
and non-profit institutions serving households. Mixed income is the
surplus accruing from production by unincorporated enterprises

owned by households.
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Chart 2 Contributions to inflation (based on the GDP deflator)

(year-on-year percentage point contributions and percentage changes)
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Note: Quarterly data, seasonally adjusted, covering the period Q1 2019 to Q2 2024.

Specifically, following the outbreak of the pan-
demic in 2020, inflation in Greece was slightly
negative, with unit taxes contributing nega-
tively to the annual GDP deflator growth. This
reflected government support measures aimed
at mitigating the adverse effects of the pan-
demic on firms and households. The negative
contribution of unit taxes mitigated the posi-
tive contribution of unit labour costs and unit
profits. From Q3 2021, inflation in Greece
began to rise gradually, driven by surging
imported energy prices that increased pro-
duction costs. In 2022, inflation increased
sharply, with the GDP deflator growing by
6.5%. Unit profits contributed significantly by
4.7 percentage points (pps), followed by unit
taxes (2.1 pps), while the contribution of unit
labour costs was marginally negative (-0.3 pps).
However, from Q2 2023, the contribution of
unit profits began to decline, as imported infla-
tionary pressures eased. In 2023, the GDP
deflator inflation reached 5.8%, with unit prof-
its contributing 2.1 pps and unit labour costs

60
Economic Bulletin
December 2024

returning to positive territory (1 pp). However,
the largest contribution to the GDP deflator
came from unit taxes (2.7 pps).’ In the first
two quarters of 2024, inflation continued to
gradually de-escalate to 2.9%, with unit prof-
its making the largest contribution (1.4 pps),
followed by unit labour costs (1.2 pps).

A similar pattern emerges from the decompo-
sition of the GDP deflator for the euro area,
where profits have made the largest contribu-
tion to inflationary pressures since Q1 2021. It
is worth noting that the contribution of unit
labour costs in the euro area is significantly
higher compared to that in the Greek econ-
omy. At the same time, the euro area experi-
enced a decrease in the contribution of unit

10 The increased contribution of unit taxes in 2022 and 2023 can be
attributed to the rise in the final prices of goods and services, which
led to higher tax revenues from indirect taxes, such as VAT.
Additionally, this increase may be linked to improved VAT
collection efficiency, partly due to measures aimed at reducing tax
evasion, such as the requirement for taxpayers to link point-of-sale
(POS) payment devices with the issuance of tax receipts.



Chart 3 Unit profits, unit labour cost and sectoral contributions in Greece
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Notes: Quarterly data, seasonally adjusted, covering the period Q1 2019 to Q2 2024. Unit profits are calculated based on sectoral value
added (profits = value added — compensation of employees). We exclude real estate activities from business activities, as they include

imputed owner rents.

taxes during 2023, in contrast to Greece, where
their contribution to inflationary pressures was
significantly higher.

Unit profits and unit labour costs fluctuate over
time and vary across sectors. Examining a more
detailed breakdown of the contributions
across sectors, Chart 3 presents how the dif-
ferent sectors contributed to the evolution of
unit profits and unit labour costs in the Greek
economy in the period Q1 2019 to Q2 2024. The
marked increase in unit profits from Q3 2021 to
Q2 2023 is associated with the services sector,
which made the largest contribution to the
growth rate of unit profits, followed by the
industry sector (excluding construction).!! The
significant and persistent contribution of serv-
ices to unit profit growth is mainly attributed to
the large dependence of the Greek economy on
tourism-related activities, which are included in
the services sector. From Q2 2023, the contri-

bution of industry (excluding construction) to
unit profits turned negative, while the contri-
bution of services de-escalated, albeit remain-
ing in positive territory, following the milder
growth of unit profits. On the contrary, unit
labour costs decreased, as real GDP increased
faster than the nominal compensation of
employees. This is primarily linked to a nega-
tive contribution by the services sector.

3.2 PROFIT SHARES, FIRM MARKUPS AND THE
PRICING BEHAVIOUR OF FIRMS

The significant contribution of unit profits to
domestic inflation does not necessarily imply
that firms have changed their pricing strategies
or markups. For example, increases in profits
11 The services sector includes the business sector activities minus

agriculture, construction and industry. We also exclude real estate

activities from business activities, as they include imputed owner

rents. Therefore, when calculating unit profits and unit labour costs
at the sectoral level, real estate activities are excluded.
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Chart 4 Gross profit share and production costs

(lhs: % of gross value added; rhs: EUR billions)
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Notes: The data cover the period Q1 2019 to Q2 2024. Data for
intermediate consumption up to Q1 2024. Intermediate
consumption measures the value of the goods and services
consumed as inputs by a process of production.

can result from rising marginal production
costs with constant markups or from increases
in the markup itself due to strategic actions
taken by firms or from a combination of these
factors (see, e.g., Colonna et al. 2023). In this
section, we systematically analyse the evolution
of profits in Greece to gain deeper insights into
whether rising profits reflect changes in firms’
pricing strategies or broader cost-push factors.

To do so, we first examine the evolution of the
gross profit share in relation to a proxy for pro-
duction costs. The profit share, a commonly
used indicator to explore developments in
profits using national accounts data, is defined
as the ratio of gross operating surplus and
mixed income to gross value added. As a proxy
for production costs, we use intermediate con-
sumption, which measures the value of goods
and services consumed as inputs in the pro-
duction process. Chart 4 illustrates the evolu-
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tion of these two variables for the Greek econ-
omy from Q1 2019 onwards.

As depicted in Chart 4, profit shares
increased since the outbreak of the COVID-19
pandemic (Q2 2020), picking up in Q4 2022,
before slightly dropping, though remaining
higher than pre-2020 levels. This upward shift
of profit shares took place despite the sharp
rise in input costs from Q2 2021 onwards,
driven by the soaring energy prices that led to
higher production costs. This indicates that
firms did not absorb these rising costs, but
instead passed them through to output prices,
thereby contributing to the acceleration of
domestic price pressures. Since 2023, the sta-
bilisation of both profit shares and production
costs suggests a moderation in the pass-
through of rising costs to output prices.

The observed rise in profits should be inter-
preted with caution because it does not nec-
essarily imply changes in the pricing behaviour
and markups of domestic enterprises. For
example, the IMF (World Economic Outlook,
October 2022) shows that there was no evi-
dence of a markup increase in advanced
economies in 2021. In a similar vein, Bouras et
al. (2023) provide evidence that inflation in
Canada was driven mainly by shifts in firms’
costs and the contribution of markups to infla-
tion was significantly compressed. On the con-
trary, Glover et al. (2023a) provide evidence of
an increase in markups in the US in 2021, but
their contribution to US inflation faded away
in 2022 (Glover et al. 2023b).'?

To gain further insights into firms’ pricing
strategies, we construct a rough proxy for
price markups for the total economy, as well
as for two major sectors, namely services and
industry. Markups are defined as the ratio of
the net operating surplus and mixed income to
total input costs in the respective sectors.!?

12 Colonna et al. (2023) discuss the link between firms’ profits shares
in value added and markups and provide the conditions under
which profits can increase even if markups remain unchanged or
even decline. See the Appendix for an illustrative example.

13 As a proxy for total input costs, we use the sum of intermediate
consumption and consumption of fixed capital.



Chart 5 Dynamic mark-ups
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Chart 5 portrays the dynamic paths of these
markups from 2014 to 2023 for the Greek
economy. The data reveal a clear upward
trend in markups across all sectors starting in
2020, with the services sector exhibiting the
most significant increase. The markup trajec-
tory for the total economy closely mirrors that
for the services sector, indicating that the lat-
ter has played a pivotal role in driving the
overall rise in markups. This pattern is par-
ticularly pronounced in 2023, when the serv-
ices sector continued its upward trajectory,
while the industrial sector showed a decline.
The recent sharp increase in services sector
markups suggests that firms in this sector
might be strategically adjusting their markups
to ensure profitability.

4 WAGE RIGIDITIES AND INFLATION DYNAMICS

In this section we employ a DSGE model to
analyse the macroeconomic impact of a tem-
porary cost-push shock that drives up import
price inflation, under varying degrees of real
wage rigidity in the labour market.

4.1 DESCRIPTION OF THE THEORETICAL MODEL

The model employed is a version of the Bank
of Greece micro-founded Dynamic Stochastic
General Equilibrium (DSGE) model that
shares the standard main characteristics of
structural models used by most central banks
and international institutions.'

In particular, the domestic economy is mod-
elled as a typical small open economy that
belongs to a currency area in the sense that the
nominal exchange rate is exogenous and there
is no monetary policy independence. In the
absence of autonomous monetary policy, the
domestic nominal interest rate is determined
by an exogenously given, risk-free, foreign
nominal policy interest rate and a risk-pre-
mium component. The domestic economy con-
sists of a large number of households, firms
and a government. There are two types of
households, differing in their ability to partic-
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ipate in asset markets. The first type of house-
holds has access to the financial markets and
can transfer wealth intertemporally by trading
bonds and accumulating physical capital,
whereas the second type of households is
assumed to be liquidity-constrained, in the
sense that it cannot lend or borrow. Both types
of households receive labour income by work-
ing in the private and the public sector.

The model incorporates a number of real and
nominal frictions, such as price and wage
rigidities and monopoly distortions in product
and labour markets. As regards the labour
market in the private sector, households sup-
ply differentiated labour services and there are
labour unions that act as wage setters in
monopolistically competitive labour markets.
As a result, private sector real wages can devi-
ate from the marginal product of labour and
respond sluggishly to economic conditions due
to the existence of frictions and imperfections
in the labour market. In particular, the real
wage rate per hour, w, is a weighted average
of the past wage rate and the optimal wage rate
chosen by unions: w,=(w,;)"(w,))"", where
0=n=1 denotes the degree of real wage rigid-
ity and w, is the optimal wage rate chosen by
unions that is equal to a markup over the mar-
ginal product of labour. The higher the value
of parameter n, the higher the degree of wage
rigidity. When n=0, changes in wages are
determined by changes in the marginal pro-
ductivity of labour.'

With regard to the production sector, the
model features monopolistically competitive
firms that produce tradable and non-tradable
differentiated intermediate goods. Firms in the
tradable sector sell their output both in the
domestic market and in the rest of the world
(recorded as exports), while firms in the non-
tradable sector sell their output in the domes-
tic market only. There are also importing firms
that import intermediate goods from abroad

14 For details on the main features of the model, see Papageorgiou
and Vourvachaki (2017) and Papageorgiou (2014).

15 For more details, see also Hall (2005), Blanchard and Gali (2007)
and Papageorgiou (2014).



and operate under monopolistic competition.
Once differentiated, the imported intermedi-
ate goods are then supplied as inputs into the
production of final goods. Firms set the prices
of their differentiated output according to the
Calvo-type scheme with partial indexation. All
types of intermediate goods are used as inputs
to produce consumption and investment final
goods. The latter are produced by perfectly
competitive firms and are sold to domestic
households and the government.

The model also includes a relatively detailed
fiscal policy block. In particular, the govern-
ment hires labour and combines public con-
sumption and public employment to produce
public goods that provide direct utility to
households. It levies taxes on consumption
and on income from labour and capital earn-
ings, as well as lump-sum taxes, and issues
one-period government bonds in the domes-
tic bond market and the international mar-
kets. Total tax revenues plus the issue of new
government bonds are used to finance public
purchases of goods and services, public invest-
ment, government transfers and public sector
wages. Public investment is used for the accu-
mulation of public capital that creates pro-
duction externalities to the private sector,
thereby affecting the productivity of the pri-
vate sector’s factors of production, namely
capital and labour. The model also features
sovereign risk premia that are positively cor-
related with government indebtedness,
thereby introducing a sovereign risk channel
through which sovereign default risk is trans-
mitted to the real economy.

Finally, the model includes a number of nom-
inal and real frictions, such as habit formation
in consumption, investment adjustment costs
and variable capital utilisation, which have
been empirically identified as playing an
important role in the transmission of structural
shocks. Overall, the model captures well the
key features of a typical small open economy
of the euro area and, thus, provides a para-
meterised general equilibrium model suitable
for policy simulations.

4.2 METHODOLOGY AND POLICY EXPERIMENTS

The approach to assessing the effects of infla-
tionary shocks stemming from the import sec-
tor is summarised as follows: First, the model
economy is parameterised to represent a typ-
ical small open economy within the euro area.'
Regarding the degree of real wage rigidity, two
scenarios are considered. In the first scenario,
it is assumed that the economy exhibits a rel-
atively high degree of real wage rigidity. In the
second, the economy has a low degree of rigid-
ity, where real wages are primarily driven by
changes in the marginal productivity of
labour.!” Thus, the two economies differ only
in their degree of wage rigidity. Then, in order
to investigate the effects of an increase in the
prices of imported intermediate goods, a tem-
porary cost-push shock is introduced that
increases import price inflation by 1 percent-
age point (pp). The calibration of the magni-
tude and persistence of the shock is indicative,
aimed at drawing conclusions on the sensitiv-
ity of macroeconomic variables to changes in
import prices and comparing the dynamic
responses under alternative scenarios. Given
that the shock is temporary, all macroeconomic
variables will gradually converge to their initial
levels. The experiments are performed under
perfect foresight, which means that households
and firms fully anticipate the future transition
paths of the exogenous variables.

4.3 TRANSMISSION MECHANISM OF AN IMPORTED
INFLATIONARY SHOCK TO THE DOMESTIC
ECONOMY

Chart 6 shows the dynamic effects derived
from the model for selected macroeconomic
variables. All variables are expressed in per-
centage deviations from their steady state,
except for inflation rates and profit shares,
which are expressed as percentage point
changes. First, we discuss the channels through

16 The values of the structural parameters are set as in
Papageorgiou and Vourvachaki (2017) and Papageorgiou (2014).

17 For the economy with a high degree of real wage rigidities, n equals
0.97, as estimated for the euro area countries in Albonico et al.
(2019). For the economy with the lower degree of wage rigidities,
the value of this parameter is set to be equal to 0.3.
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which the imported inflation shock is trans-
mitted to the domestic economy and then we
examine the importance of real wage rigidities
under the alternative scenarios. The propaga-
tion mechanism of the exogenous inflationary
shock is as follows:

The first order effect of an increase in the price
of imported intermediate goods is the rise in
the production cost of domestically produced
consumption and investment goods. This
prompts firms to raise domestic prices, result-
ing in an increase in domestic inflation, as well
as to reduce output and labour costs. At the
same time, rising prices cause a negative
income effect on households, adversely affect-
ing demand for consumption and investment.
However, the negative impact on economic
activity initially appears to be limited for the
following reasons:

First, only a fraction of firms can adjust their
prices immediately due to Calvo price rigidities.
As a result, the pass-through of import prices
to domestic prices occurs gradually, dampening
the responses of the macroeconomic variables
on impact. Second, the increase in the price of
imported intermediate goods generates an
import substitution effect, which mitigates the
impact on output and inflation. Specifically, the
imported intermediate goods are more expen-
sive in the short term, leading firms and house-
holds to substitute imported with domestically
produced intermediate goods, thereby increas-
ing demand for domestic consumption and
investment goods, both tradable and non-trad-
able. In particular, the higher the elasticity of
substitution between imported and domestically
produced goods, the stronger the substitution
effect and the more resilient the economy to
changes in import prices. Third, as households
expect lower future incomes, they substitute
future for today’s consumption and investment
(intertemporal substitution effect). As depicted
in Chart 6, the net effect on real GDP on impact
is marginally negative due to increased
demand for domestically produced goods,
which exerts upward pressures on labour
demand and, eventually, wage rates. This leads
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firms to partially pass through the increase in
import prices to the domestic prices in response
to elevated production costs, which, in turn,
increases their profits and raises inflationary
pressures.

In the following periods of transition, as more
firms adjust their prices upwards, the pass-
through of import prices to domestic prices
increases and adversely affects demand for
consumption, investment and exports. At the
same time, as discussed below, real wage rigidi-
ties prevent firms from absorbing part of the
increased production costs through a reduction
in labour costs, resulting in further inflation-
ary pressures and a decrease in employment.

4.4 DYNAMIC EFFECTS OF AN INCREASE IN IMPORT
INFLATION UNDER WAGE RIGIDITIES

Regarding the role of real wage rigidities in
the propagation mechanism following an
increase in import prices, the results from the
comparison of the two economies suggest that
a higher degree of real wage rigidity leads to
stronger and more persistent inflationary
pressures and a greater negative impact on
economic activity.

Specifically, in the economy that exhibits high
real wage rigidities, the labour market adjusts
more slowly in response to the import price
shock, as firms cannot promptly adjust labour
costs to offset rising production costs. As a
result, they gradually pass these costs on to
domestic final prices, creating persistent infla-
tionary pressures and an increase in the profit
shares. At the same time, in order to manage
labour costs, firms reduce labour demand,
resulting in lower employment and output. In
turn, the lower demand for labour adversely
affects the income of households, further sup-
pressing domestic demand and deepening the
economic downturn.

In contrast, in the economy with a low degree
of real wage rigidities, where wages are pri-
marily determined by the marginal productiv-
ity of labour, firms have greater flexibility to



Chart 6 Effects of an increase in import prices and the role of wage rigidities

(percentage deviations from the steady state and percentage point changes)

High degree of real wage rigidity

Real GDP
0.00 -, 0.00
20.05 -0.05
-0.10 e 010
s faraenas ot
-0.20 -0.20
-0.25 -0.25
-0.30 -0.30
-0.35 -0.35
-0.40 -0.40
-0.45 -0.45
2 4 6 8 1012 14 16 18 20 22 24
Quarters

Hours worked

0.05 0.05
0.00 0.00
0.05 [
-0.10 -0.10
-0.15 0.15
0.20 0.20
0.25 0.25
-0.30 -0.30
0.35 0.35
-0.40 -0.40
-0.45 -0.45
2 4 6 8 10 12 14 16 18 20 22 24
Quarters

Profits/GDP

0.20

0.15 T,

0.10 3

0.05

0.00

-0.05

-0.10

0.15

2 4 6 8

10 12 14 16 18 20 22 24

=munn Low degree of real wage rigidity

Inflation
0.14 0.14
0.12 0.12
0.10 0.10
0.08 0.08
0.06 0.06
0.04 0.04
0.02 0.02
0.00 0.00
-0.02 -0.02
2 4 6 8 10 12 14 16 18 20 22 24
Quarters
Real wage per hour worked
0.05 0.05
0.00 0.00
-0.05 -0.05
-0.10 ,.-0.10
-0.15 -0.15
-0.26 -0.20
4 6 8 10 12 14 16 18 20 22 24
Quarters
0.20
0.15
0.10
0.05
0.00
""-..--.......-...-.. -0.05
-0.10
0.15

Quarters

Source: Authors’ estimations.

Notes: All variables are expressed as percentage deviations from the steady state, with the exception of the profits-to-GDP ratio and
inflation, which are expressed in percentage point changes. Inflation is annualised and calculated using the GDP deflator.

60
Economic Bulletin
December 2024



manage rising import costs, by adjusting labour
costs downwards. In this case, the labour mar-
ket adjusts through wage reductions rather
than employment cuts, which helps mitigate
the negative impact on output. Although the
increase in import prices still exerts upward
pressure on domestic final prices, the degree
of price pass-through and the resulting domes-
tic inflation are lower compared to the econ-
omy with high wage rigidities. As illustrated in
Chart 6, the responses of real GDP and
employment are less severe, while the
increase in profits is more pronounced.

5 CONCLUSIONS

This paper investigates the role of domestic
factors in shaping inflation dynamics. It
employs a DSGE model to examine the macro-
economic effects of a temporary import price
shock under varying degrees of real wage rigid-
ity in the labour market. The results suggest
that economies with a high degree of real wage
rigidity are likely to experience higher and
more persistent inflationary pressures than
economies with a low degree of real wage rigid-
ity. Real wage rigidities constrain firms from
offsetting the higher import costs by reducing
labour costs, resulting in a greater pass-
through of input costs to final prices, which
generates strong and persistent inflation and
adversely affects employment and output. In
contrast, in economies with low real wage
rigidities, firms have more flexibility in man-
aging rising import costs, thereby mitigating
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the negative impact on output. Additionally,
the paper demonstrates a relatively straight-
forward methodology to explore the relation-
ship between domestic factors and inflation
dynamics, using national accounts data.
While the methodology does not allow a causal
interpretation, its application to the euro area
and Greece suggests that the rise in domestic
inflation since 2021 may be largely associated
with an increase in profits. Labour costs are
also linked to inflationary pressures, though
their contribution is relatively smaller than that
of profits. In Greece, the increase in profits is
primarily associated with the services sector,
followed by the industry sector.

Based on the findings, implementing labour
market reforms that enable wages to adjust
faster to changing economic conditions, while
ensuring alignment with labour productivity,
could help alleviate inflationary pressures and
enhance the economy’s resilience to exogenous
shocks that increase production costs for firms.
Moreover, reforms aimed at enhancing labour
productivity and fostering innovation could
mitigate the adverse effects of wage rigidity on
inflation dynamics by reducing production
costs per unit of output. Finally, with respect
to the Greek economy, given the persistently
high inflation in the services sector, structural
reforms aimed at encouraging competitiveness
could reduce inflationary pressures by improv-
ing productivity and efficiency, as well as by
lowering firms’ pricing power, thereby miti-
gating the pass-through of increased produc-
tion costs to consumer prices.
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APPENDIX

A NUMERICAL EXAMPLE ON THE RELATIONSHIP BETWEEN FIRMS’ MARKUP AND PROFIT SHARE

The following numerical example presents a simple exercise where the profit share (as measured
by national accounts data) increases even in the case where markups remain constant, when there
is an increase in the cost of intermediate inputs used in the production process (e.g. energy). In
other words, firms end up with higher profit margins without changing their pricing strategy, i.e.
without increasing their markups.

We assume a simple economy, in which the production sector consists of one firm that produces
one single output using capital, labour and an intermediate input. To bring the example closer
to the recent inflationary shock, we assume that this intermediate input is imported energy. Here,
it is crucial to assume that labour and energy exhibit a low degree of substitutability, which is
plausible in the short run. Let’s consider two consecutive time periods.

In the first period, the cost of all inputs (including energy) is EUR 100. We also assume that the
firm pays EUR 70 for labour and the total revenue of the firm (i.e. the value of production) is
EUR 200. The markup is assumed to be 30%. Thus, the profit is equal to the markup multiplied
by the total input cost, i.e. 30% * 100 = EUR 30. This is equal to the price of the single good
produced. Moreover, in this simple setup, GDP, using the income approach, is equal to the sum
of profits and wages, i.e. 70 + 30 = EUR 100. Thus, the implied profit share (defined as the ratio
of profits to GDP) is equal to 30/100 = 30%.

In the second period, we assume that the cost of energy, which is used as intermediate input in
the production process, increases by EUR 50, while the other two remaining inputs (capital and
labour) remain constant. Thus, the total input cost is now EUR 150. Wages as well as the mark-
up remain constant, i.e. the firm does not change its pricing behaviour. Applying the same markup
in the new total input cost, we get the new profits of the firm, i.e. 0.30 * 150 = EUR 45. Thus,
the profits (and the price of the single good) increase by EUR 15. Now, the total revenue of the
firm increases by the extra profits (EUR 15), plus the additional input costs (EUR 50). Hence,
the new total revenue (or the value of production) is equal to EUR 265. Also, the new GDP (using
the income approach) is 70 + 45 = EUR 115. Finally, the new profit share (in terms of GDP)
is 45/115 = 39%.
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