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FISCAL DRAG IN GREECE

Maria Flevotomou
Bank of Greece, Economic Analysis and Research Directorate

Nikos Ventouris
Bank of Greece, Economic Analysis and Research Directorate

ABSTRACT

This paper uses a microsimulation approach to analyse the phenomenon of “fiscal drag” in Greece,
i.e. the increase in tax revenues that arises when nominal tax bases grow, while the parameters
of the personal income tax (PIT) system remain unchanged in nominal terms. First, we estimate
the phenomenon in terms of the tax-to-base elasticity, which captures the responsiveness of PIT
revenue to changes in the tax base under an unchanged legislation. The results suggest an elas-
ticity of almost 1.8 in 2019, implying a built-in progressivity in the PIT system and, therefore,
potential for fiscal drag. We further decompose this elasticity to identify its main drivers across
income sources (labour, capital, self-employment, pensions and benefits) and tax parameters (tax
brackets, tax deductions/credits) as well as across the income distribution. Second, we assess fis-
cal drag in practice between 2019 and 2023 by comparing actual PIT revenues (incorporating
observed income growth and legislative changes) against counterfactual 2023 scenarios simulat-
ing alternative indexation practices. We quantify the actual impact of fiscal drag, defined as a
share of GDP, and the extent to which government policies have managed to offset it. The find-
ings indicate that, although Greece has no formal indexation of tax parameters, the tax policy
reforms implemented between 2019 and 2023 more than offset the potential effects of fiscal drag,
keeping PIT revenues broadly stable as a share of GDP, while slightly reducing the average effec-
tive tax rate. Overall, the results highlight that, during a period of rapid nominal income growth,
Greece’s PIT reforms improved both the progressivity and the redistributive capacity of the tax
system, while safeguarding PIT revenue. These insights are relevant for the design of future tax
policy interventions.

Keywords: personal income tax; inflation; indexation; bracket creep
JEL classification: D31; H24; E62
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H ®OPOAOTIKH AIABPQLH LTHN EAAAAA

Mapia ®Aefotopou
Tpanela tng EANGdog, AietBuven Owkovopikig Avdluong kar Meketav

Nikog Bevtolpng
Tpdmega tng EANddog, AieGOuvon Owcovopikii¢ Avdluong kat Mehetwv

NEPIAHWH

H mapotvoa uehém xonotnomotel €va vdderypo pixQomQocouoimong yia va eEetdoet 1o gat-
véuevo g “@ooroywriic dudfowons” (fiscal drag) otmv EAMAda, dnhadi] tv avEnon twv gogo-
AoyLr@dV 0600V TTOV TEOXVITTEL GTAV OL POQOLOYIRES PAOELS AVEAVOVTOL GE OVOUAOTIXOUS GOOVC,
ahhd oL Tapdpetool Tov ovotjuatog Pépov Ewcodnuatog Puowrawv Ipoohrwv (PEPIT) naga-
UEVOLY QUETAPANTES. ZTO TOMTO OTAAL0, EXTIUOUUE TO PALVOUEVO 0€ GQOVS EAALOTIXOTITAS PQOU
g QOGS T oporoynTéa fdon (tax-to-base elasticity), n omola amotvrdvel T petofory Tmwv e06-
dwv amd tov PE®DII o¢ oxéon e petaforég g pogoroyntéas fAong, vrd ovvanres apetdpfinmg
vouoBeoiag. Ta amotehéopata vrtodniavouv ehaotirdtnra Mpous 1,8 to 2019, 1 omoia avta-
Varhd THY TEOOOEVTIRGTNTA TOV ATOQEEEL At ToV (dLo To oxediaoud Tov cvotijuotog PEDII
%O, CUVETMG, VTOINADVEL dUVNTLXG TEQLBDELO YLa POQOLOYLRY| OLAPOWOT). ZT1 CUVEYELX, AVOL-
AMiovpe TNV ELAOTIRGTNTA OTO ETLUEQOVS OUOTATLRA TNG, TQOKELUEVOU VA EVTOTICOVUE TOVS PalOL-
%0Ug TNG TEOOOLOPLOTLROVG TTaLPdyOoVTES avd TNy eLcodiuartog (mobwt epyaoia, xepdiaio,
QUTOOTTOOYOAN O, OVVTAEELS oL EMLOSUATA), AV POQOLOYLRY TAQRAUETQO (POQOAOYLXY RALUORAL,
POQOLOY XY EXTTMON/TLOTMON) RO 08 GAO TO EUQOG TNG ELOOINUATLXYS RATOVOUTIG. 2T0 dEVTEQO
014d10, eEgTAlove TO PALVOUEVO TNG POEOAOYLRYS OLdPEmONg 0TV TTEAEN TV TeE(0do peTaty
2019 now 2023, ovyrpivovtag ta moayuotkd €0oda amnd tov GEPII (ta omola evomuotdvouy
™V TaaTneovuevy aBENCT TV ELGOINUATMV ROl TIG VOROOETIRES TOQEUPAOELS TOV VAOTOLY-
Onrav) pe evallontind ogvdaia yio to 2023, ta 0moic TQOCOUOLMVOUY JLOPOQETIXES TTQUKTL-
%EG TLuaELOurig avarpooaguoyis. IToootiromolovpe v oy potiny €tdooon g poooho-
ywung dudfomwong, g mocootd tov AEIL, #aBwg xot 1o faBud otov omoio oL ®ueQvNTirég TOML-
Txég v avitotdbuoay. Ta svprjuota deiyvouv 6t mapdt 1 EAMGda dev epaoudlel Tumint tua-
oLOULKY AVOITOOCAQUOYN TWV (POQOAOY LRV TAQAUETQMY, EPAQUOCE POQOLOYLHES UETAQQUONI-
ogLg v meptodo 2019-23 ou omoleg vregavilotdOuLoay Tig dOUVNTIXES EMOQATELS TS POQOAO-
yirtig dudfomong, dratnevvtag ta €60da amd Tov PEDII oyeddv otabepd mg tocootd tov AETT
O LELDVOVTOS ELOPOA TOV LECO OTTOTELETUATIRG (POQOAOYLRO OUVTEAEOTY]. ZUVOALXRA, TO OITO-
teléopata Oelyvouv GTL, o pua TeEiodo Tayeiag avedou TwV OVOUAOTIRMDV ELOOINUATWYV, OL LETOQ-
ovBuioeig otov PEPII evioyvoav 1600 TV TQO0dEVTIRATNTO GO0 ROL TNV OVOLOLAVEUTTLRY] LXOL-
VOTNTO TOV (OQOAOYLXOU OUOTHUOTOS, dtacparifovrag mapdAinia T otabepdtnTa TV E06dMV
antd tov PEPIL. Ta ovumepdopato auvtd ivor tdtaitepa yonotua yia 1o oyediaoud ueMhovti-
ROV TAQEUPLACEMY 0T POQOAOY XY TTOALTLRY].
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MH TEXNIKH IYNOWH

H gogohoywn dudBowon (fiscal drag) avapégetar oty avEnon Twv pooroYLROV E0GdMV TOV
monvmTeL GTO 1 Pooroyntéa fdomn (*velmg To L0GIMNUA) AVEAVETUL 08 OVOUUOTLROUS GQOVG,
OoAAGL OL TTOQAUETOOL TNG POQOAOYLXNGS VOUoBEeDTaS (TT.X. POQOAOYLRA HALUAKLAL, EXTTOOELS/ATOA-
May€g) dev avampooapudfovrar avohdyms. Avtd odnyel oe avEnon tov pEcov amoTeEAEOHATL-
%00 oEOAOYHOU oVVTEAEDTY. TO PAULVOUEVO QpOQd KVQIMGS TO PAEO ELOONUOTOS PUOLXMIV TTQO-
ownmv (PE®PIT) naw €xel draiteon onuacio yio ™) dnuoctovounti Tohtirt, ®»abmg ennoedle:
(1) tig TEOPAEYELS TV POQOLOYLRMV EGGOMV, (2) TO LARQOOLXOVOLKA VTOdE(YpOTA TV UG-
OLOV OLLOVOULRGYV, (3) TV €XTIUNOT TOU SLABEOLILOV dNUOCLOVOULLOU XHOEOV OTO TAALOLO TV VEWOV
OMUOCLOVOULRMV ROVEVMY, (4) TNV RATOVOW] TOV ELOOINUATOG KL, ROTA OVVERELX, (5) TO BEA-
TLOTO OYeLOOUS TS POoQOLOYIaC.

H @opoloywxn dtdfowon amotelel xpiowwo TRtnua yia ™ dtxatootvy xot ™ PLootudtta e
POQOLOY XIS TTOMTIHNG, HOODS 0dNYEl O AENON TS POEOAOYLRYS ETULBAQUVONS XWEIS aviloToLyy
EVIOYLON TNG TOAYUATLENG POOOJOTLXIG LRAVATNTOS TWV POQOAOYOVUEVMYV. QG eX TOUTOV, €XEL
ONUOVTIXES ETUTTMOOELS 0T OIROLT RATOVOUT] TOV POEOAOYLROU Bdoovg, iiaitepa o€ meQLEd0UG
VYPNA0U TANOWELOUOT 1oL TayEl0S AvEdOU TV OVOULOTIRMY ELCOINUATWY.

H mapovoa pehétn avariel T poooroyirt) dudfowon oto cvotnua tov PEPIT otnv EALGda v
metodo 2019-23, mpoxreluévou va avaderyBel n onuacio Tg Yo 1o oyedLaopus d{ralmy ®oL oto-
TELEOUATIRMV POQOLOY KMV TToREUPdoewv. Eldundtepa, eEetdletal o mpwto otddio 1 emidoaon
™™g dudpowong amd BemonTiry] oxomid, dNAady ViTd TV VITEBEON AENONE TWV ELC0dMUATWV XWEIS
oMy €S 0T OQEOAOYLRY] TOMTLRY 1] OTNV TLUHAQLOWLXY] OVATQOCAQUOYY. 2T CUVEXELD, YIVETOL
EXTIUNON TG TEAYUOTLRY S POEOAOYLRYS dLdfowong v epiodo 2019-23, eEetdlovtag mapdh-
Mo evallontind oevdpLo vTtoAoyLopol Twv pogoroyrdv eoddwv. H avdlvon gotidlel otig
EMITTMOOELS OTO OLABETLUO ELOGINUA TV POEOAOYOVUEVMDV, 0TA ONudoia €00da, RaBMS kAl 0T
poohoyLxn duraoovvy (UE EUPOON OTNV TQOOJEVTIXOTNTA TOU (POQOAOYLROU CUOTHUOTOS KO
™V aviodmta). Me autd Tov TeOmo YiveTal po aELoAGYNOoN TOV EVOUALOATIRGY TOMTIXOV YLO
TNV OVILUETOITLON TOVU POLVOUEVOU.

H avdlvon yonowpomotel to vtdderypa urpompooouoimong pépmwv-rtapoydv s EE (EURO-
MOD), 10 omoio yia ) ovyxexouévn uelét paocitetar ot wxrpodedouéva g "Epevvag
Ewoodjuatog xow Zuvnuav Atofioons s Evowmains "Evwong (EU-SILC 2020), tov agoovv
elooduata tov 2019.

H Bewontixy avaivon deiyver 6t to 2019 to eAAnviné ovotua PEDIT eppdvile vymAo fabud
TR00JEVTIXOTNTAG, 1 OTTol0 dnuLoveyel duvnTrd TEELB®ELO Yo ooAoyrn dtdfowon dtav oL
TOQAUETOOL TOV CUOTHUATOS TOQAUEVOUY apeTdfAntec. H extipdpuevn eAaotirdtnto poQou mg
OGS T @ogoroyntéa Pdon —mepimov 1,8— vmodnrover 6t ta €00da and tov OEDII
avEdvovral duoavdloya og oyEon Ue TV dvodo Tmv ovouaotrav etoodnudtov. H eE€raon twv
EMUEQOVG TEOOOLOQLOTLRWDV TOQOYGVIMV THG EAAOTIRGTNTOS OEl)VEL GTL 1 OTAdLARY] CLUEEIXVION
TOV EXTTOOEWV OOV eENyel 10 peyaritepo HEQog g gopoloywxnig didPomwaons, evad
TEOOJEVTLRGTNTA TS POQEOAOYLHNGS ®Aipaxag dradoauatiter devtepevovia pdho. H avdlvon
avaderviel emiong oNUOVTIXES OLOPOQOTOLOELS UETAED TV TNYWV L0001 UOTOS, UE T
elgoduate ad avtoomaoyoinon xor wobwt| epyacio vo eugaviCovv tig vymAidtepeg
eAaOTIXOTNTES, EVA T €L00OUaTO Ot OUVTAEELS koL emdduorto vo emnEedlovy o oAy
uxrEdteQo Pabud. H xatavoun g ehaotrdmrog avd elcodnuatind xhpdrio deiyvel 6tL oL
ehaoTIRGTNTES EIVOL CUOTNUOTLRA VYNAGTEQES OTOL LEGOLLOL ELOONUALTAL, YEYOVOS TOV VITOONADVEL
ot eMAePeL UETOWVY TOMTIRNG, 1) AUTOROTY ULETAPAON OF AVATEQN (POQOAOYLXA ®Atpdxio (bracket
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creep) Oa emPdouve duoavdroyo aVToUs TOUS POEOLOYOUUEVOUS. Ze OUVAPELD UE TOL TTOQATAVM
EVONUOTA, U0 OQLEGVTLOL AUENOT) TV ELCOINUATMOV UELDVEL TNV TTEOOIEVTIXGTITO TOU CUOTIHUATOS
DE®PII, alhd odnyel oe pxen pelmon g avioottag, ®vuplmg emeldr worrol youniouobol
ovveyiCouv va notafdrhouy undevins Seo aroun rat UETA TV Avodo TmV eL000NUAT®Y TOUC.
Svvolxd, to ovommua PEPIT tov 2019 —dedouévng g TEOO0dEVTIXS TOV SOUNS KoL TNG
ROTAVOUNG TV POQOLOYNTEWV EL00INUATOV — NTaV OL00BQMTIKA EVAAMTO OTN POQOAOYLKY
dapowon, ehhelpel unyxaviouwv TpaoBurng avargooaguoyns M dillwv mopeupdoswv
oM TLRYC.

H eumetpixrj avdalvon delyvel 6L o petapoubuiosig mov vioroidnrav oty EALGda v mepiodo
2019-23 notopbwaoav va oviiotafuioovv TIAemg Tig emdQAoELS TG poooroyrng didfomwaong,
UELDVOVTAC TOV LECO ATTOTEAEOUATING POQOLOYLRS OLUVTEAEDTY, dLaTnEWVTAS TOQAAANA T OTa-
BepdTTO TV €06V %L TEQLOEICOVTAS TNV eLoodNUaTL aviodTnta. Ta uétoa TOMTIRIG TG
eoLodov 2019-23 —Smwg M avaudEE®Oo TS POQOAOYLXNS RAUAXAS, 1] LEIWON TWV 0QLOKMV
OUVTELECTMV OTA XOUNAQ eLoodfuata, 1 eLoaymyn vEou rApariov pue xaunhoteQo cuvteleot
%Ol Ol EXTETAUEVES TAQEUPAOELS OTLS ELOPORES HOLVWVIXNG alopdiiong — dwadpapdtioav rabo-
oLoTHG PGhO oty €E0VOETEQWON peydlov PEQOUS TV duVNTIRV AVENOoEWV E0GdMY TOV VITO-
Onhaver m doun tov ovotjuatog PEDIT. Mdaiota, ta amoteléopota Tov faoirov oevoQiov —To
0mol0 EVOMUOTOVEL TLG teTaeuiuioets tg eEetalduevng meQLédou — rATUdELRVHOUY YOUNAG-
TEQN POQOAOY XY ETLPAQUVON O OVY®QLON UE TIC EMLOGOELS TMV TEQLOOOTEQMY EVAALAKTIRWDV
oevaimv, Tov VTOBETOVY TLUAQLOULKY] AVOTTQOCAQUOYT] TMV POQOAOYLRMV TAQAUETOMWY KoL 001-
YoUV 0€ ouy®QUTLXG VPNAOTEQY POQOAOY XY ETLPAQUVON.

H epmerpio g mepuddov 2019-23 delyvel Gtu 1 moaryportinyj enidoaon g poeoAoyriic didfomong
eEaptdton o peydro Pabud amd tig emhoyEg mohTiriic: otnv EALGda oL petagQuuotinés moit-
TI®ES TOV EQaQUAoTN®AV TNV TEQL0d0 2019-23 — ev amovaia TLLAQLOULRIS OVATTQOCOQUOYTS —
Nrov exelveg mov avilotdduLooy Ty avEnon Tov eo6dmv mov Bo urogovoe va mtEoxrhypeL and
™ dowrj Tov ovotjuoatog PEPII tov 2019, cuufdrihovrag €10l 0N uelmon Tov LEGOV POQOLOYL-
%0V Pdagovcg.

Zuvolxrd, 1 poeoroyrt| dLAfewon UToEEl va €YEL ONUOVTLRES EMITTOOELS OTNV E{0TEAEN POQO-
Loy ®V €000V, OTOVUG HECOUS POEOAOYLROVS OUVIEAEOTES ROL OTNY ELGOONUATIRY ®aTOVOUT,
Ue ®QLOLUES OUVETELES YLOL TV ELCOINUATIRY AVIOGTNTA RO TO BEATLOTO OYEOLAOUS TG POQO-
hoyurng molTiriic. Me 3edouévo Tov TEQLOQLOUEVO dNUOCLOVOILXLE XDEO, OL POREIS XAOOENS TTOML-
T xahoUVTOL VO ETLTUYOVV T OWOTYH L00QQEOTI0 LETAED TS avdy®Ng YIo nelwon Tov QoQo-
Aoy oU BAOoUg 1oL TOV 0TOY OV dLaopdilong Tmv dMudotmwv ecddwv. H moootnomoinon tg ¢poo-
Aoywri|g OLaPEmONS ®al 1) EVOMUATMON TS OTO O EIAOUS LECOTOGOETU®WY dNUOTLOVOULRGIV OTQO-
TNYWOV Uroovv va feltiddcovy v axpifela v teoPAéPewy e06dmv rnaL va otneiEouvy v
RATAQTLON TLO OTOYEVUEVWY Ttaeufdoewv molttirnic. ITagdhAnia, oL unyoviopoi HEom Twv
omoimv N poeoroyxy OLdPowon ennEedlel SLAPOQETIRA TUNUATO TS ELOOINUATIRIE RATOVO-
wig amattotv ™V vioBETon oToxeVUEVOY uEtowvy tohtiris. H dudotaon avtr elival »a8oLotin]
yioL TV aELoAdyNon Tov ®aTd TG00 (VAL OROTLUN 1] TLUOQLOULXT] OVOTTOOCOQUOYT TWV POQOAO-
yirov magauétowv. H mpdopartn eumerpia tng EAAGdog deiyvel 6t n evioyvon g mpoodevti-
XOTNTOGS TOV POQOLOYLXOU CUOTHUATOS UTOQEL VO AVILOTABUIOEL TLS ETUTTWOELS TS POQOAOYL-
®Ng dudfowong, ovupdrhovrog mapdAMnha oe SLXALOTEQY ROTAVOUY TOV (POQOAOYLXOU fAooug
%ol o€ BeATion TS OEOAOY RIS CUUUGQPWONG.
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FISCAL DRAG IN GREECE®

Maria Flevotomou

Bank of Greece, Economic Analysis and Research Directorate

Nikos Ventouris

Bank of Greece, Economic Analysis and Research Directorate

I INTRODUCTION

Fiscal drag (or “bracket creep”) refers to an
increase in tax revenues that arises when the
tax base (e.g. income) increases in nominal
terms, while the parameters of tax legislation
(e.g. tax brackets, deductions/exemptions) are
not adjusted accordingly. Periods of high infla-
tion and rapid nominal income growth can give
rise to fiscal drag, a mechanism through which
tax revenues increase automatically as tax-
payers move into higher tax brackets or lose
access to deductions and credits, whose nom-
inal thresholds remain fixed. This leads to an
increase in the average effective tax rate,!
thereby raising the overall tax burden, even
though real incomes —reflecting taxpayers’
capacity to pay— remain unchanged.

Fiscal drag mainly concerns personal income
tax (PIT), which often displays a high degree
of progressivity, and has important implica-
tions for fiscal policy. In particular, it affects:
(a) tax revenue forecasts;? (b) the macroeco-
nomic modelling of public finances;® (c) the
estimation of the available fiscal space under
the new European fiscal rules;* (d) income dis-
tribution and, consequently, (e) optimal tax
design.’ The global inflation surge that began
in 2021, together with the subsequent growth
in household incomes, has rekindled analytical
and policy interest in fiscal drag as a key
factor influencing both revenue developments
and income distribution.®

This paper provides a comprehensive analysis
of fiscal drag in Greece in the recent period.
Using harmonised household survey data and
detailed information on tax legislation, it offers
new evidence on both the potential for fiscal
drag embedded in the design of the PIT system
and the extent to which it materialised in

practice over 2019-23, a period marked by
exceptionally high inflation.

The first part of the analysis examines the sen-
sitivity of PIT revenues to income growth,
assuming an unchanged tax legislation and
homogeneous income growth. This approach
captures the degree of progressivity built into the
tax system and allows the estimation of the
potential fiscal drag through the tax-to-base elas-
ticity.” The analysis further explores the under-
lying drivers of fiscal drag and highlights varia-
tions across income sources and income deciles.

The second part of the analysis examines how
fiscal drag evolved in practice during the recent
period of high inflation.® This assessment
incorporates not only the progressivity of the
PIT system but also the policy measures imple-

This paper is part of a study covering 21 European countries,
including all euro area Member States and Hungary. For more
details, see Garcia-Miralles, E., M. Freier, S. Riscado et al. (2025),
“Fiscal drag in theory and in practice: A European perspective”,
ECB, Working Paper No. 3136. Warm thanks are extended to Este-
ban Garcia-Miralles (Banco de Espafia) for his insightful comments
and constructive feedback. 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 The average effective tax rate is the share of the tax base paid in
taxes (i.e. the ratio of total tax liability to the tax base).

2 See Creedy and Gemmell (2004) as well as Belinga et al. (2014

3 See Hack (2025).

4 Under the new EU economic governance framework, additional
revenues resulting from taxpayers moving into higher tax brackets
(bracket creep) are considered as discretionary revenue measures.
An increase in such revenues raises the upper limit on the growth
rate of net nationally financed primary expenditure, thereby creating
additional fiscal space. For the role of fiscal drag as an automatic
stabiliser, see Auerbach and Feenberg (2000); Immervoll (2006);
Dolls et al. (2012); and Paulus and Tasseva (2020). For an example
of explicit use of fiscal drag as a discretionary measure in the UK,
see Waters and Wernham (2022).

5 See Saez (2003); Immervoll (2005); Sutherland et al. (2008) as well
as Heer and Siissmuth (2013).

6 See OECD (2023); Balasundharam et al. (2023); Leventi et al.
(2024); Waters and Wernham (2022); and Balladares and Garcia-
Miralles (2025).

7 Afirst line of research on fiscal drag has focused on estimating tax-
to-base (TTB) elasticities that capture the responsiveness of tax
revenues to tax base growth. For more details, see Immervoll
(2005); Price et al. (2015) and Boschi and d’Addona (2019).

8 Asecond line of research concentrates on analysing how fiscal drag

operates in practice. For more details, see Paulus et al. (2020);

Waters and Wernham (2022) and Moriana-Armendariz (2023).
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https://www.oecd.org/en/publications/adjusting-fiscal-balances-for-the-business-cycle_5jrp1g3282d7-en.html
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https://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=9129348&fileOId=9129377

mented over the period. To do so, actual tax
revenues in 2023 are compared against coun-
terfactual scenarios in which tax brackets were
either fully indexed or remained unchanged
since 2019.

Overall, our analysis aims to contribute to a
more comprehensive understanding of the PIT
system in Greece, providing relevant infor-
mation on issues such as its progressivity, the
distributional impacts of inflation through its
interaction with the tax system, the potential
stabilisation properties of the PIT system and
its effect on public finances. Our results under-
line the quantitative importance of fiscal drag,
especially in periods of high inflation, and the
role of policy design in addressing it.

The paper provides a coherent and compre-
hensive assessment of fiscal drag in Greece and
is structured as follows: Section 2 presents the
data and methodology, including the use of the
EUROMOD microsimulation model. Section
3 outlines the institutional features of the
Greek PIT system that are relevant for the
analysis. Section 4 analyses fiscal drag in the-
ory, examining the responsiveness of the PIT
revenues to tax base growth under unchanged
legislation and exploring the underlying mech-
anisms across income sources and income
groups. Section 5 assesses fiscal drag in prac-
tice, comparing actual PIT outcomes for 2023
with counterfactual scenarios that simulate
alternative indexation policies. Finally, Section
6 summarises the main findings and discusses
their policy implications for the design of opti-
mal tax reforms in Greece.

2 DATA - METHODOLOGY

Our analysis draws on a microsimulation
approach, enabling us to study the effects of
public policy not only at the aggregate level,
but also along the income distribution and
across various population segments. This is
because microsimulation models operate at the
individual level, i.e. they take into account
diverse circumstances and characteristics of the
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population of interest (National Research

Council 1991) contained in micro datasets pro-
viding information on different sources of
income (gross earnings, pensions and social
transfers), household composition and indi-
vidual socioeconomic characteristics.

For our analysis, we employ EUROMOD,’
the tax-benefit microsimulation model of the
European Union, currently developed and
maintained by the Joint Research Centre of
the European Commission. The model
embeds the legislation on direct taxes and
benefits of all 27 EU Member States, allowing
for the simulation of tax liabilities and bene-
fit entitlements at both the individual and
household level. Effectively, EUROMOD
enables the analysis, in a comparable manner,
of the effects of taxes and benefits on house-
hold incomes for individual countries and the
EU as a whole. EUROMOD may, nonethe-
less, generate small biases due to features of
the tax code that cannot be modelled given the
available information or that are simplified in
the calculations.

EUROMOD not only allows us to simulate
baseline scenarios under actual legislation and
given the income observed in the microdata,
but, equally importantly, it can accommodate
the simulation of counterfactual scenarios
under changes in the tax-benefit legislation or
in the underlying data. This is highly relevant
for the purposes of our analysis. Our theoret-
ical (or potential) fiscal drag measure, drawing
on estimated tax-to-base elasticities, is
obtained following a simulation of a 1%
increase in all sources of income that enter the
tax base of all individuals and then calculating
the resulting tax liability (see Section 4.1). Fis-
cal drag in practice, over the period 2019-23,
is analysed in the light of full and no indexa-
tion scenarios allowing to quantify how much
of the potential revenue associated with fiscal
drag is effectively offset by policy measures
(see Section 5.1).

9 Version 1.6.0+. For more information on the EUROMOD model,

see https://euromod-web.jrc.ec.europa.cu/ as well as Sutherland and
Figari (2013).


https://www.nationalacademies.org/publications/1835
https://www.nationalacademies.org/publications/1835
https://euromod-web.jrc.ec.europa.eu
https://microsimulation.pub/articles/00075
https://microsimulation.pub/articles/00075

EUROMOD by default uses the EU statistics
on income and living conditions (EU-SILC)"?
survey as input data. EU-SILC provides a
yearly cross-sectional survey of households
with regard to income, poverty, social exclusion
and living conditions that is standardised
across all EU Member States. Yet, as is the
case for all survey data, it most likely fails to
capture the very top earners who have a large
impact on revenue collection. Our analysis
employs the EU-SILC 2020 wave, with 2019 as
the income reference period. For Greece, this
is effectively a representative sample of the
population containing information on 32,832
individuals in 15,086 households.

Since the income reference period of EU-SILC
2020 is the year 2019, all monetary variables
had to be adjusted to reflect their nominal lev-
els in 2023 in order to conduct the correspon-
ding simulations. This so-called “uprating exer-
cise” is implemented by income source per
simulated year within EUROMOD, based on
information obtained from other data sources.
The data are typically taken from Eurostat or
provided by the statistical offices of the Mem-
ber States, government authorities or National
Central Banks. Table A.1 in the Appendix sets
out the assumptions underlying the uprating
mechanism from 2019 to 2023 in the case of
Greece,!! breaking down household disposable
income into its basic sub-components. As a
result of this process, individual income growth
differs as long as there are individual differ-
ences in income composition. It should be
noted that the uprating of the 2019 microdata
described above is based only on the nominal
growth of individuals’ tax base and, therefore,
fails to incorporate the observed growth (e.g.
through a change in the number of taxpayers),
which may induce a growing divergence with
respect to official statistics.

Finally, it should be made explicit that EURO-
MOD is a static microsimulation model. Static
microsimulation models typically impute
income tax or other liabilities and the receipt
of social security and other benefits by apply-
ing the rules for eligibility or liability to indi-

viduals and households (Harding 1996). In
replicating current or hypothetical institutional
frameworks, static models assume away
behavioural responses on the part of micro
agents. Therefore, their key purpose has tra-
ditionally been to show the “morning after”
impact of a policy change.

3 THE PERSONAL INCOME TAX SYSTEM IN
GREECE

A clear understanding of the institutional
framework of the Greek personal income tax
(PIT) system is essential for interpreting the
mechanisms through which fiscal drag operates.
This section provides an overview of the main
features of the PIT system and the composition
of the tax base. It describes how taxable income
is defined, outlines key tax parameters, such as
deductions and credits, and summarises the
major policy changes introduced during the
period 2019-23. It also examines the distribu-
tional characteristics of the PIT base and the
tax liabilities across income groups, which are
central to understanding both the system’s pro-
gressivity and its sensitivity to changes in nom-
inal incomes.

3.1 DESCRIPTION OF THE PIT

The Greek PIT system features a relatively
broad tax base that encompasses most
sources of earned and replacement income,
subject to limited deductions. The tax base
includes reported earnings from employment
and self-employment, other market income,
income from rent, private transfers received,
education allowances, family benefits for civil
servants, sickness benefits, disability pensions,
main and supplementary old-age pensions,
minor old-age pensions, as well as widows’ and
orphans’ pensions. Unemployment benefits are
also part of the tax base for individuals whose

10 For more details on EU-SILC, see Eurostat’s EU statistics on
income and living conditions.

11 The Joint Research Centre (JRC) publishes annual country reports
that describe in more detail the uprating exercise, policy changes
and the institutional set-up of each EU country (EUROMOD

Country Reports).
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(other) total taxable income exceeds €10,000.
Taxable income is defined as gross taxable
income minus tax allowances,”? which in
Greece are very limited. Throughout the
period 2019-23, the only allowance concerned
social security contributions, which were fully
deductible from the tax base. Income from
interest and dividends is excluded from the PIT
base and taxed separately at flat rates.

The PIT system in Greece combines individual-
based taxation with a progressive rate structure
and a limited set of exemptions and credits.
More specifically, tax liability is assessed at the
individual level, although spouses have the
option to file a joint income tax return; in such
cases, incomes are entered separately and taxed
individually.” Income taxation is graduated,
with progressively higher marginal tax rates
applying to higher income brackets. Some
forms of income are exempted from taxation,
including unemployment benefits, social assis-
tance and some family benefits, while employ-
ment and pension income received by persons
with a disability above 80% is also tax-exempt.'*
Tax credits, which directly reduce the amount
of tax payable, include the following:

(i) employment and pension income tax credit,
which applies to the sum of employment, pen-
sions and farming income (EPF income) and is
capped to the amount of people’s actual tax lia-
bility. In 2019 it was equal to €1,900/€1,950/
€2,000/€2,100 for taxpayers with zero/one/two/
three or more dependent children and EPF
income up to €20,000 per year; it declined by
€10 for each additional €1,000 of EPF incomes
over €20,000. In 2020-23 the tax credit was
equal to €777/€810/€900/€1,120/€1,340 for tax-
payers with zero/one/two/three/four dependent
children and EPF income up to €12,000 per
year, while for each additional dependent child
after the fourth it increased by €220. The tax
credit declined by €20 for each additional
€1,000 of EFP income over €12,000.

(ii) disability tax credit, amounting to €200
annually per eligible taxpayer (i.e. a person
with disability of at least 67%).

62
/ Economic Bulletin
December 2025

(iii) tax credit for charitable donations, calcu-
lated at 10% of donations greater than €100
per annum but less than 5% of taxable income.

Greece does not apply an automatic indexation
of PIT brackets or income thresholds;
instead, tax parameters are adjusted on a dis-
cretionary basis through legislative changes.

3.2 PIT REFORMS 2019-23

During the 2019-23 period, significant reforms
in the PIT system were implemented in Greece
aiming at reducing the tax burden on labour and
improving progressivity.’> The reform package
included a revision of the PIT schedule, adjust-
ments to tax credits and successive reductions
in social security contribution rates. These
measures were introduced against a backdrop
of strong nominal income growth and high infla-
tion, yet without the application of automatic
indexation to tax parameters. In parallel, the
government implemented broader labour-mar-
ket measures —such as increases in the statu-
tory minimum wage — that indirectly influenced
the tax and contribution base. In more detail:

— PIT tax schedule: In 2020, the PIT tax sched-
ule was reformed with the introduction of an
additional tax band featuring a lower tax rate
(for incomes up to €10,000) and with mar-
ginal reductions in tax rates for higher
income brackets. The tax schedules applica-
ble from 2019 to 2023 are presented in Table
1 (for employment, pension and farming
income) and Table 2 (for property income).

— Social security contributions: On a cumulative
basis over the 2019-23 period, social security
contribution rates for the private sector were
reduced for both employees and employers,

12 Note that tax allowances are usually shared between the main
taxpayer and his/her spouse.

13 However, there is a partial exception to this rule: some tax
allowances and/or tax credits are jointly assessed.

14 Unemployment benefits, large family benefits and disability
benefits are taxed for individuals with (other) taxable income over
€10,000.

15 For more details, see Bank of Greece, Annual Reports 2019 (pp.
158-159 and 186-187) and 2020 (pp. 202-203), as well as Ministerial
Decisions No. 107675/29.12.2021, 38866/21.4.2022 and
31986/24.3.2023 (in Greek).



https://www.bankofgreece.gr/Publications/ekthdkth2019.pdf
https://www.bankofgreece.gr/Publications/ekthdkth2020.pdf
https://www.kodiko.gr/nomothesia/document/768260/yp.-apofasi-107675-2021
https://www.taxheaven.gr/circulars/39352/38866-21-4-2022
https://www.taxheaven.gr/circulars/43003/31986-24-3-2023

Table | Tax schedule: Employment, pension, Table 4 Own account workers’ social

self-employment and farming income security contributions (2019)

Income bracket Tax Rate Tax Rate Primary pension 13.33%
(EUR) 2019 2020-23* X .
Sickness insurance 6.95%

0 - 10,000 9%

22% Unemployment insurance EUR 10/month
10,001 - 20,000 22%
20.001 - 30.000 299 28% Source: EUROMOD Country Report Greece 2019-2022.
30,001 - 40,000 37% 36%
40,000 - 45% 44%

Table 5 Self-employed liberal professions’
Source: EUROMOD Country Reports Greece 2019-2022, 2020-2023. social security contributions (20|9)
* Applied separately to farming income.

- Primary pension 13.33%
Table 2 Tax schedule: Property income
(2 019-2 3) Supplementary pension 7.00%
Lump sum pension 4.00%
Sickness insurance 6.95%
Income bracket (EUR per year) Unemployment insurance EUR 10/month
Tax band Lower limit Upper limit  Tax rate (%) Source: EUROMOD Country Report Greece 2019-2022.
1 0 12,000 15
2 12,001 35,000 35
3 35,001 45 Table 6 Own account workers' and
self-employed liberal professions' social
Source: EUROMOD Country Reports Greece 2019-2022, 2020-2023. secu rity contributions 2020-23
. (EUR per month)
by 1.88 and 2.52 percentage points (pps),
respectively (see Table 3). Moreover, in 2020, Insurance class 2020-22 2023
the self-employed and farmers’ social security ~ uP t© 3 years of history 126 138
contributions changed into a schedule of 1 210 230
social security classes (i.e. lump sum 2 252 276
amounts irrespective of self-employment/ 3 302 331
farming income, as opposed to a rate-based 4 363 308
schedule in 2019; see Tables 4-6). In 2023, the 5 435 477
self-employed social security contributions . se6 o1

were increased in line with inflation.
Source: EUROMOD Country Report Greece 2020-2023.

Table 3 Private sector social security

contributions — Minimum wage: In January 2019, the mini-

mum wage —payable 14 times a year—

(%) stood at €586. In February 2019, it was

Employees Employers raised to €650. In 2022 and 2023, the mini-

2019 1575 24.81 mum wage was further increased, thereby

2020 1533 24.33 affecting the level of the unemployment

2021 1412 254 insurance benefit, which is connected to it'e,

2022-23 13.87 2229 as well as the upper and lower earnings lim-
change (cum.) -1.88 -2.52

Source: EUROMOD Country Reports Greece 2019-2022, 2020-2023. 16 For the period of analysis, the unemployment benefit was

calculated as 55% of the minimum daily wage paid for 25 days.
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Table 7 Employment, pension and farming income tax credit

(EUR per year)

No children One child
Income 2019 2020-23 2019 2020-23
0 - 12,000 771 810

1,900 1,950
20,000 617 650
30,000 1,800 417 1,850 450
40,000 1,700 217 1,750 250
50,850 1,592 0 1,173 33
52,500 1,575 0 1,140 0
57,000 1,530 0 1,050 0
68,000 1,420 0 830 0
79,000 1,310 0 610 0
210,000 0 0 50 0
215,000 0 0 0 0
220,000 0 0 0 0
230,000 0 0 0 0

Source: Bank of Greece calculations.

Two children Three children Four children
2019 2020-23 2019 2020-23 2019 2020-23*
900 1,120 1,340

2,000 2,100 2,100

740 960 1,180
1,900 540 2,000 760 2,000 980
1,800 340 1,900 560 1,900 780
1,223 123 1,323 343 1,323 563
1,190 90 1,290 310 1,290 530
1,100 0 1,200 220 1,200 440
880 0 980 0 980 220
660 0 760 0 760 0
100 0 200 0 200 0
50 0 150 0 150 0
0 0 100 0 100 0
0 0 0 0 0 0

* From 2020 onwards, the tax credit for each child after the third is increased by EUR 220.

its for the social security contribution base.!”
More specifically, the minimum wage was
increased by 2% in January 2022 and by
another 7.7% in May 2022, reaching €713
per month. In April 2023 it was raised by
9.4%, reaching €780 per month.

— Employment and pension tax credit: In 2020,
this tax credit became less generous, as
described in Section 3.1 and illustrated in
Table 7.

3.3 SPECIAL FEATURES OF THE GREEK PIT SYSTEM

The composition of the PIT base in Greece is
distinctive compared to other euro area coun-
tries, reflecting the structure of household
income and labour market characteristics.'® In
all other euro area countries, labour income
constitutes the dominant component of the
PIT base, but Greece stands out for having the
lowest share of labour income (45%) and the
highest shares of self-employment income
(19%) and pensions and social-benefit income
(33%) within the euro area. This structure
reflects the country’s labour market and demo-
graphic composition, characterised by a large
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number of self-employed workers and a rela-
tively high share of retirees receiving taxable
pensions.

From a distributional perspective, the com-
position of income sources varies markedly
across the income distribution (Chart 1).' In
Greece, self-employment income is most
prevalent in the lowest income deciles, whereas
labour income dominates the upper half of the
distribution. This asymmetry supports the
stylised observation that “wage earners are rich
and the self-employed are poor”.?° In other
words, employees contribute disproportion-
ately to the higher segments of the tax base,
whereas a substantial part of the reported self-
employment income is concentrated among
lower-income taxpayers. Pension income is
heavily concentrated in the middle of the
income distribution, reflecting the fact that

17 In 2019-22, the lower limit for the contribution base was equal to
the 2019 minimum wage (i.e. €650), while the upper earnings
threshold was 10 times the 2019 minimum wage (i.e. €6,500). Since
2022, these thresholds are uprated by the rate of inflation.

18 For comparison with other EU countries, see Figure 2(b) in Gar-
cia-Miralles et al. (2025).

19 For detailed data, see Tables A.2.1 and A.2.2 in the Appendix.

20 However, it could also be interpreted as highlighting the substantial
extent of income under-reporting among the self-employed.



https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp3136%7E7e214e2ce2.en.pdf
https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp3136%7E7e214e2ce2.en.pdf

pensions are generally lower than earnings
from employment but more stable and wide-
spread. This composition has important impli-
cations for both the progressivity of the PIT
system and the incidence of fiscal drag across
income groups.

The PIT burden in Greece is highly concen-
trated among high-income taxpayers, reflecting
not only the progressivity of the tax system but
also the structure of the tax base, which is effec-
tively very narrow (Chart 2).2! This pattern has
remained broadly unchanged between 2019 and
2023. In particular, the richest 10% of taxpay-
ers accounts for over 50% of total PIT
revenues, while the bottom half of the income
distribution contributes less than 10%. This
concentration largely reflects the underlying
distribution of the tax base, as the top decile
represents roughly 28% of the total tax base,
whereas the bottom half of taxpayers earns only
about 24%. At the same time, a large share of
individuals either pay no tax or contribute
relatively little to total revenues. The share of
zero taxpayers —i.e. individuals with no PIT lia-
bility due to low income or available credits —
declined slightly from 32% in 2019 to 30% in
2023, mainly due to a reduction among middle-
income households. This structure underlines
both the strong progressivity of the Greek PIT
system and its narrow effective tax base, with a
relatively small segment of high-income tax-
payers bearing the bulk of the tax burden.

By focusing on the top of the income distri-
bution, it becomes evident that the Greek PIT
system exhibits one of the highest concentra-
tions of both the tax base and tax liabilities in
the euro area? and that this concentration has
increased in recent years, reflecting both struc-
tural and policy factors. In 2023, the top 20%
of taxpayers accounted for about 44% of the
total tax base, a share that has remained
broadly unchanged since 2019. However, their
share of total PIT revenues rose from 67% in
2019 to 73% in 2023, indicating a growing con-
tribution of high-income earners to overall tax
collection (Chart 3). The widening gap
between the share of income earned and the

Chart | Share of tax base by income source —
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Sources: EUROMOD and Bank of Greece calculations.

Note: The chart is based on 2019 data; however, the composition
of the tax base and the corresponding distributional patterns
remain broadly unchanged in 2023.

share of tax paid, points to a rise in the pro-
gressivity of the PIT system. This is consistent
with the increase in the Kakwani index® (from
0.274 in 2019 (Table 8, Baseline Scenario) to
0.321 in 2023 (Table 10, Baseline Scenario)),
which quantifies the progressivity of the tax
system and confirms that personal income tax-
ation in Greece became more redistributive

21 For detailed data, see Table A.3 in the Appendix.

22 For a comparison with other EU countries, see Figure A.2(a) and
(b) in Garcia-Miralles et al. (2025).

23 The Kakwani index (Kakwani 1977) is a standard measure of the
progressivity of a tax system, defined as the difference between the
concentration coefficient of taxes and the Gini coefficient of pre-
tax income: K= C;-Gy, where C; denotes the concentration of tax
payments (ranking individuals by pre-tax income) and Gy represents
the Gini coefficient of the pre-tax income distribution. The index
takes values between -1 and 1. K>0 indicates a progressive tax (the
average tax rate increases with income). K=0 denotes a proportional
tax. K<0 corresponds to a regressive tax (the average tax rate
decreases with income). The larger the Kakwani index, the greater

the redistributive potential of the tax system.
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Chart 2 Distribution of tax base and PIT liabilities across income deciles (2019 and 2023)
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Sources: EUROMOD and Bank of Greece calculations.

over time. This development reflects both the
impact of the 2019-23 PIT and other structural
reforms —which reduced rates primarily for
lower and middle incomes— as well as the
stronger nominal income growth experienced
by higher earners.

4 FISCAL DRAG IN “THEORY”

The descriptive analysis above provides the
necessary context for quantifying fiscal drag
within the Greek PIT system. This section
turns to the estimation of tax-to-base elastici-
ties, which measure the responsiveness of PIT
revenues to income growth under unchanged
legislation. This “theoretical” assessment
allows us to isolate the mechanical progres-
sivity and estimate the potential fiscal drag
inherent in a given tax system.
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4.1 METHODOLOGY: ESTIMATING TAX-TO-BASE
ELASTICITIES

Tax-to-base elasticity (TTB) is defined as the
percentage change in PIT revenues resulting
from a homogeneous 1% increase in taxpayers’
income. Formally, we define the TTB elastic-
ity for each taxpayer as:

%) y ot _ %/9y _MTR
t

ay t/y T ATR

ay /y

where y denotes the tax base and ¢ represents
PIT revenue. Note that TTB elasticity is equiv-
alent to the ratio of the average Marginal Tax
Rate (MTR) and the Average Tax Rate
(ATR). In a progressive system, marginal rates
are generally higher than the average tax rates
across the income distribution, resulting in
TTB elasticities greater than one. Fiscal drag



Chart 3 Share of tax base earned and tax revenue
paid by the top 20% of the tax base distribution
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is defined as the disproportionate (i.e.
greater than 1%) increase in tax revenues
resulting from a 1% nominal increase in
income. Note also that these elasticities are a
static measure because they are calculated
under a ceferis paribus assumption at a given
point in time under the prevailing tax regime,
where all tax parameters remain fixed and
there are no behavioural responses. Therefore,
the size of the elasticity depends both on the
design of the PIT legislation (such as tax brack-
ets, deductions and credits) and on the income
distribution and demographic characteristics of
taxpayers, which affect their final tax liability.

We estimate the TTB elasticity by simulating
a 1% increase in all income sources included
in the tax base for all individuals and then

calculating the resulting tax liability, keeping
the PIT legislation constant (including the
value of nominal tax parameters). The TTB
elasticity is then computed as the percentage
change in PIT revenue divided by the 1%
increase in the tax base.

The progressive nature of PIT implies a rela-
tively high tax-to-base elasticity, indicating sig-
nificant potential for fiscal drag when tax
parameters are not adjusted.

Estimating TTB elasticities requires method-
ological choices on how the PIT system inter-
acts with other elements of the tax-benefit
framework, particularly social security contri-
butions and income-linked parameters. Our
approach focuses on isolating the effect of
keeping PIT parameters fixed, while allowing
other features of the tax-benefit system to
adjust freely in response to the simulated
income growth. For example, when labour
income increases, social security contributions
(SSCs) paid by employees also rise — and since
these are tax-deductible in the PIT, this effect
is allowed in the simulation. Likewise, where
SSC schemes include nominal minimum or
maximum contribution thresholds, these are
also increased by 1%, to reflect the usual prac-
tice of their update in line with income growth.
Finally, since the PIT legislation includes
references to nominal values of the statutory
minimum wage, this parameter is also indexed
to income growth, which tends to moderate
TTB elasticities.

4.1.1 DECOMPOSING TAX-TO-BASE ELASTICITIES

The microsimulation framework allows us to
disentangle the mechanisms that drive the
responsiveness of PIT revenues to tax base
growth. We decompose the TTB elasticity by
isolating the contribution of key tax parame-
ters, distinguishing between tax brackets and
the most important tax credits and deductions.
The exercise proceeds in two steps. First, we
simulate a 1% increase in all components of
the tax base, while proportionally adjusting all
PIT parameters — representing a scenario close
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to full indexation to income growth. Second,
we sequentially remove this adjustment for
each parameter to identify how much each
component (bracket thresholds, credits or
deductions) contributes to the overall elastic-
ity. This approach reveals the specific design
features that amplify or dampen the mechan-
ical effect of income growth on PIT revenues.

We further examine how elasticities vary across
different sources of income, capturing the het-
erogeneity of fiscal drag within the PIT base.
Separate simulations are conducted for
labour income, self-employment income, cap-
ital income and pensions and benefits, by
increasing each source individually by 1% and
observing the resulting change in tax revenues.
The corresponding elasticity is then calculated
as the percentage change in PIT revenue rel-
ative to the 1% change in the tax base driven
by that specific income source. This breakdown
highlights how differences in tax treatment and
exemptions across income categories shape the
overall responsiveness of the PIT system.

4.1.2 DISTRIBUTIONAL ANALYSIS - IMPACT ON
PROGRESSIVITY AND INEQUALITY

We further calculate separate TTB elasticities
for each decile group across the individual tax
base distribution. Estimating TTB elasticities
across income deciles provides a detailed pic-
ture of how fiscal drag operates along the
income distribution. This non-parametric
approach captures how the built-in progres-
sivity of the PIT system affects individuals at
different income levels, revealing the impact of
potential fiscal drag on redistribution and
inequality. We further document, for each
decile group, the mechanisms driving the elas-
ticities.

Elasticities are computed separately for each
decile as the ratio of the change in total taxes
paid by individuals in that group to the change
in their tax base. The resulting decile-specific
elasticities represent a weighted average of
individual elasticities within each group, using
tax liabilities as weights. As a result, zero-tax-

62
‘ Economic Bulletin
December 2025

payers, whose elasticity is undefined (because
a 1% income increase does not usually alter
their tax liability), receive a zero weight and do
not affect the estimated elasticity. This weight-
ing approach ensures internal consistency with
the aggregate TTB elasticity, as taxpayers with
higher liabilities exert a proportionally greater
influence on the overall measure.

4.2 RESULTS: TTB ELASTICITIES IN GREECE

The 2019 results show that Greece exhibited a
tax-to-base (TTB) elasticity broadly in line with
the euro area average, indicating potential
for large fiscal drag effects embedded in its
PIT system. More specifically, the aggregate
TTB elasticity is estimated at around 1.8, plac-
ing it within the euro area range of 1.7-2.2* An
elasticity of this magnitude implies that, even
under uniform nominal income growth and
unchanged legislation, PIT revenues in
Greece increase more than proportionally rel-
ative to the tax base, reflecting the built-in pro-
gressivity of the system.

The results of the analysis show that the key
determinant of fiscal drag (i.e. the portion of
the TTB elasticity that is above 1) was the
effect of tax credits,”® which accounted for
approximately 80% of fiscal drag, while the
progressivity of the tax schedule contributed
the remaining 20% (Chart 4).2° This pattern
differs from many other euro area countries
where bracket creep plays a more prominent
role. These findings highlight the fact that
Greece’s theoretical fiscal drag stems primarily
from the structure and phase-out of key tax
credits, making their design central to under-
standing the responsiveness of PIT revenues.

In Chart 4 we also report the estimates of TTB
elasticities by decile groups of the tax base dis-
tribution, as well as their underlying mecha-

24 For more details, see Garcia-Miralles, E., M. Freier, S. Riscado et
al. (2025), “Fiscal drag in theory and in practice: a European per-
spective”, ECB, Working Paper No. 3136.

25 Among these, the tax credit for income from employment and
pensions has the greatest impact on elasticity, as it is dependent on
income.

26 For detailed data, see Table A.4 in the Appendix.
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nisms. This decile-based, non-parametric
analysis provides a detailed view of how fiscal
drag varies across the income distribution.
Unlike aggregate indicators of volatility or dis-
persion, examining elasticities by decile helps
detect sharp differences or “kinks” in the dis-
tribution, which are crucial for evaluating the
progressivity and design of the tax system with
greater precision. The results show that elas-
ticities can be particularly high in certain parts
of the income distribution, indicating very
steep marginal tax rates for those taxpayers. In
the absence of policy measures, such features
imply that fiscal drag could have a significant
impact on these groups. This, in turn, raises
concerns about potential inefficiencies, as
excessively high marginal rates may distort
work incentives and undermine the fairness of
the tax system. By decomposing elasticities by
decile, we can identify the specific tax param-
eters that generate these concentration points
and inefficiencies.

The decomposition shows that the drivers of
TTB elasticities vary significantly across the
income distribution, with tax credits dominat-
ing in the lower deciles and bracket progres-
sivity becoming increasingly important for
higher-income taxpayers (Chart 5).?7 In par-
ticular, in the bottom half of the distribution
(deciles 1-5), almost the entire elasticity above
one is driven by the employment-pension tax
credit, which accounts for close to 100% of the
fiscal drag mechanism in these groups. As
income rises, the relative contribution of
bracket progressivity gradually increases: in
deciles 6-8, bracket effects explain 2-4% of the
fiscal drag, while in the top deciles they
become more substantial — around 10.5% in
decile 9 and over 50% in decile 10. This pat-
tern reflects the interaction between the
credit’s phase-out —most relevant at low and
middle incomes— and the PIT schedule’s
increasing marginal tax rates at the top. Over-
all, the 2019 results indicate that fiscal drag for
most taxpayers is primarily driven by the ero-
sion of tax credits, while bracket creep
becomes the dominant mechanism only in the
upper end of the income distribution.

Chart 4 Decomposition of tax-to-base (TTB)

elasticities across the income distribution (2019)
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Moreover, our simulation results indicate that
the level of TTB elasticity varies across income
deciles (Chart 4). More specifically, at the bot-
tom of the distribution, the elasticity is rela-
tively low reflecting the limited tax liability of
low-income taxpayers. Beginning in decile 2,
elasticities increase sharply, driven largely by
the erosion of the employment-pension tax
credit. Elasticities remain elevated in the mid-
dle of the distribution, with values around 2.55-
2.64 in deciles 5 and 6, before gradually declin-
ing toward the top. This profile shows that the
theoretical fiscal drag in 2019 was most pro-
nounced among low to middle-income tax-

27 Chart 5 shows the decomposition of the portion of the elasticity that
is above one, normalising its size to 100. This allows comparing the
relative contribution of each mechanism across income deciles,
irrespective of the size of the elasticity. For detailed data, see Table

A.S in the Appendix.
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Chart 5 Composition of theoretical fiscal drag by higher brackets when nominal incomes rise.
income decile (2019) From a macroeconomic perspective, these dis-
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payers, where credit erosion is strongest, while
25 25

remaining more moderate at the very bottom

(due to many zero-liability taxpayers) and at

the very top, where bracket effects dominate » »
but credits play a limited role.

The distribution of TTB elasticities across ' s s
income groups reveals a systematic asymmetry,

with lower segments of the income distribution

exhibiting higher elasticities than higher ones 10 10
(Chart 6). The bottom 90% of taxpayers dis-

play significantly higher weighted elasticities

than the top 10%, while a similar pattern holds 05 05
when comparing the bottom 80% with the top

20% and the bottom half with the top half of

the distribution. This indicates that, in theory, 00 0.0
fiscal drag is stronger among lower to middle-
income groups, as these taxpayers are more
likely to lose access to tax credits or shift into
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Table 8 Distribution of TTB elasticities (2019): Impact on progressivity and inequality

Progressivity:

Kakwani index

Difference in Kakwani index after 1% income increase
Inequality:

Gini: tax base (post-tax) (%)

A (Gini: tax base (post-tax)) (in basis points)
Inequality reduction capacity:

Gini: tax base (pre-tax) (%)

Gini: tax base (post-tax) (%)

A (Gini) (in percentage points)

A (A (Gini)) (in basis points)

Source: EUROMOD.

2019

1% increase simulation
scenario

Baseline
scenario

0.274 0.272
-0.001

0.351 0.351
-0.009

0.378 0.378

0.351 0.351

-0.026 -0.026
-0.010

Note: The simulation scenario assumes a homogenous 1% increase in the tax base.

ity decreases following a 1% increase in nom-
inal income. In other words, effective tax rates
grow more for low- and middle-income tax-
payers than for top-income earners, while they
remain unchanged for individuals with no tax
liability. To quantify this effect, we compute the
Kakwani index,” which quantifies the degree of
progressivity of the tax system, before and after
a uniform 1% income increase. As shown in
Table 8, the index declines following the
income increase, confirming that progressivity
weakens when tax parameters are fixed. This
outcome is consistent with the distribution of
TTB elasticities presented in Charts 4 and 6,
where elasticities are systematically higher
among lower-income groups. The main driver
is the phase-out of tax credits as incomes rise
(for low income groups) and the transition into
higher tax brackets (for higher income taxpay-
ers). Together, these mechanisms imply that, in
the absence of policy measures, fiscal drag
erodes the progressivity of the PIT system and
shifts the tax burden disproportionately
toward the lower and middle segments of the
income distribution.

The analysis of TTB elasticities across income
groups indicates that fiscal drag tends to reduce

income inequality when tax parameters
remain unchanged. To assess this effect, we cal-
culate the Gini coefficient —which places more
weight on disparities in the middle of the
income distribution— for net-of-tax income
before and after a uniform 1% increase in
income, keeping legislation constant. The neg-
ative value reported in Table 8 indicates that,
when incomes rise homogeneously, inequality
declines slightly (by 0.009 basis points). This
reflects the fact that low-income individuals,
many of whom have a zero-tax liability, are
unaffected by the income increase, while mid-
dle- and higher-income taxpayers face higher
effective tax rates. It is worth noting that
inequality tends to marginally decrease,
despite the reduction in progressivity; this is
because the tax liability of very low-income
individuals remains zero even as their incomes
rise,” outweighing the negative impact of pro-
gressivity. To distinguish the impact of income
growth from that of fiscal drag, we also com-
pute the change in the inequality reduction
capacity of the tax system —measured as the
difference between gross and net income

28 For the definition of the Kakwani index, see footnote 23.
29 TTB elasticity is very low for individuals in the lowest income
decile, nearly 90% of whom pay no personal income tax.
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Gini— before and after income growth. This
change is marginally negative (by 0.010 basis
points), suggesting that the PIT system’s
inequality-reduction capacity improves slightly
when incomes rise and tax parameters remain
fixed. The inequality-reduction effect of fiscal
drag is a common result in the literature
(Immervoll 2005; Paulus et al. 2020).

TTB elasticities also differ substantially across
income sources, reflecting differences in tax
treatment, the contribution of each income
group to the total PIT revenue and the degree
of progressivity embedded in the PIT system
(Chart 7).%

® [abour income exhibits an elasticity close to
the overall PIT elasticity (and other EU
countries) —around 1.9 in 2019 — since it
represents the dominant component of
household income and the main driver of the
tax base.

® Self-employment income shows the highest
elasticity (estimated around 2.5 in 2019, the
highest in the euro area), reflecting both
labour market characteristics and specific fea-
tures of the tax system. Although Greece has
one of the largest shares of self-employed in
the EU, their reported incomes are on aver-
age lower than those of wage earners and this
group contributes disproportionally little to
PIT revenues. The high elasticity arises from
several interacting factors: a progressive
effective tax structure, limited access to
deductions and credits, and social security
contributions that increase with the declared
income (in 2019). Crucially, however, it also
reflects the under-reporting of taxable
income by many self-employed individuals.
Since self-employed taxpayers are concen-
trated in the lower and middle parts of the
income distribution, upward shifts in
reported income can generate a significant
fiscal drag, leading to a more than propor-
tional increase in PIT revenues.

® Capital income in Greece displays a rela-
tively higher TTB elasticity than typically
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Chart 7 TTB elasticities by income source (2019)
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Sources: EUROMOD and Bank of Greece calculations.

observed in other EU countries (estimated
around 2.2). This outcome reflects the pro-
gressive treatment applied to rental income,
despite the fact that most capital gains, div-
idends and interest are taxed separately at
flat rates.

® In contrast, pensions and social benefits dis-
play much lower elasticities (around 1.2,
which places them among the lowest across
EU countries) and are less vulnerable to fis-
cal drag.

These differences have important implications
for revenue forecasting, since relying on a sin-
gle aggregate elasticity may underestimate or
overestimate tax responsiveness when income
sources grow at different rates. Moreover, the

30 For detailed data, see Table A.6 in the Appendix.
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variation in TTB elasticities by income source
has distributional consequences, as the
stronger responsiveness of labour and self-
employment income implies that fiscal drag
will be more concentrated among working-age
taxpayers, while pensioners and recipients of
benefits are relatively less affected.

5 FISCAL DRAG IN PRACTICE THROUGH
COUNTERFACTUAL MICROSIMULATIONS

The second part of the study evaluates how fis-
cal drag evolved in practice during the recent
period of high inflation. In this analysis, we
account not only for the progressivity of the tax
design but also for the policy actions taken dur-
ing the period, such as the updating of nominal
tax parameters. To do so, we compare the actual
tax collection in 2023 with counterfactual sce-
narios in which tax parameters are either fully
indexed or not updated at all since 2019.

5.1 METHODOLOGY: DEFINING COUNTERFACTUAL
SCENARIOS

Actual fiscal drag can be quantified by isolat-
ing how much of the observed increase in PIT
revenues between 2019 and 2023 was attribut-
able solely to bracket creep, as opposed to
income growth or policy changes. To do so, we
disentangle the various drivers of tax revenue
dynamics: the progressivity in the PIT system,
nominal income growth, indexation practices
and discretionary tax policy reforms. In this
framework, potential fiscal drag is defined as
the increase in PIT revenues that would have
occurred in the period 2019-23 in the absence
of any legislation changes or indexation prac-
tices since 2019. By contrast, actual fiscal drag
corresponds to the portion of revenue growth
that remains after accounting for any indexa-
tion practices and/or structural reform policies
that may have mitigated the effect of bracket
creep.

We implement this framework by simulating
a set of counterfactual PIT systems for 2023
that differ only in the degree of indexation

applied to the 2019 tax parameters. PIT rev-
enues for 2019-23 are estimated based on the
applicable legislation during each year
(Baseline Scenario), using uprated incomes.
For 2023 incomes, four alternative counter-
factual scenarios are examined, applying the
2019 legislation under different indexation
rules: (a) Scenario 1: No indexation, where all
PIT parameters remain at their 2019 nominal
values; and (b) Scenarios 2,3 and 4: Indexed
systems, in which the 2019 PIT parameters are
updated using different indexation metrics
(namely, the HICP of the previous year, the
HICP of the current year and tax base growth
respectively). Since simulated tax revenues
may differ from those reported in official sta-
tistics for 2019-23 for several reasons (as dis-
cussed in Section 2), we correct for these dis-
crepancies by rescaling our results. Specifi-
cally, for each year of analysis we adjust our
simulations by the ratio of the simulated tax
revenues to the official ones.

We quantify actual and potential fiscal drag by
comparing PIT revenues under the various
simulation scenarios. “Actual fiscal drag” is cal-
culated as the difference in PIT revenue (as a
percentage of GDP) between the 2023 Base-
line Scenario and the average of the three
indexation scenarios (Scenarios 2, 3 and 4).
“Potential fiscal drag” is estimated as the dif-
ference in PIT revenue between Scenario 1
(No indexation) and the average of the three
indexation scenarios (Scenarios 2, 3 and 4). By
comparing these two figures, it is possible to
assess the extent to which discretionary tax pol-
icy changes have fully or partially offset the
mechanical increase in revenue resulting from
the erosion of the tax base. In particular, we
define the Offset Fiscal Drag Ratio as:*'
offset fiscal drag

Offset Fiscal Drag Ratio = ———— =
¢t Hacal Urag Ratlo potential fiscal drag

potential fiscal drag — actual fiscal drag
potential fiscal drag -

(Baseline Scenario) — (Average of Scenarios 2, 3 and 4)

(Scenario 1) — (Average of Scenarios 2,3 and 4)

31 The methodology is based on the analysis of Balladares and Gar-

cia-Miralles (2025).
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Table 9 Counterfactual scenarios for the year 2023

No indexation

Baseline
PIT legislation 2023
Nominal PIT parameters 2023

Indexation practice

This measure abstracts from the magnitude of
potential fiscal drag (which is closely linked to
the progressivity of a country’s tax system) and
focuses on the impact of government action
through tax reforms and indexation. A char-
acterisation of the scenarios considered may be
found in Table 9.

5.2 RESULTS: ACTUAL AND OFFSET FISCAL DRAG

The tax policy pursued during 2019-23 fully
compensated for the effects of fiscal drag,
keeping PIT revenues (as a percentage of
GDP) broadly constant. Chart 8*? displays the
evolution of PIT revenue as a percentage of
GDP in Greece for each baseline system in the
period 2019-23, rescaled as described earlier,
as well as for each of the 2023 counterfactual
scenarios considered. Compared to 2019, PIT
revenues remained broadly unchanged in 2023,
standing at 5.9% of GDP. In the absence of
statutory indexation of tax parameters in
Greece over that period, this development
reflects the impact of structural tax reforms
in the PIT system and social security contri-
butions. In fact, maintaining the 2019 tax
legislation without indexation (Scenario 1)
would have increased PIT revenues in 2023
by 0.7 pps of GDP. Indexation Scenarios 2 and
4 would have resulted in smaller increases
(0.2 and 0.1 pps of GDP, respectively), while
Scenario 3 would have slightly reduced rev-
enues compared to the baseline scenario (by
0.1 pps of GDP).

The simulation results show that the structural
reforms during the examined period have not
only fully offset potential fiscal drag, but have
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in fact overcompensated for it (by approxi-
mately 10%). In more detail, potential fiscal
drag, measured as the difference in the PIT
revenue to GDP ratio between Scenario 1 (No
indexation) and the Average of the Indexation
Scenarios, was estimated at 0.6 pps of GDP. Off-
set fiscal drag, measured as the difference in the
PIT revenue to GDP ratio between Scenario 1
(No indexation) and the Baseline 2023 Scenario
was estimated at 0.7 pps of GDP. This implies
that the effect of potential fiscal drag was more
than fully offset by government policies, keep-
ing tax revenue (as a percentage of GDP) con-
stant in an environment of strong inflationary
pressures and rising nominal incomes.

In parallel, the tax reforms adopted in 2019-23
led to a modest reduction in the average effec-
tive tax rate (AETR), reflecting a decrease in
the real tax burden on individuals, without
losses in tax revenue (Chart 9).% In particular,
the AETR marginally declined from 8.8% in
2019 to 8.7% in 2023 as the tax base grew faster
(7.8%) than tax revenues (6.1%). Hence, the
overcompensation of potential fiscal drag
—through the aforementioned reforms—
resulted in a reduction in the tax burden, with-
out undermining the revenue performance of
the system, which benefited from rising real
incomes. It should be highlighted that, in the
case of Greece, the offsetting of fiscal drag was
driven entirely by the restructuring of the tax
schedule and by the reductions in tax rates and
social security contributions, with no contri-
bution from indexation practices.

32 For detailed data, see Table A.7 in the Appendix.
33 For detailed data, see Table A.8 in the Appendix.



Chart 8 PIT revenues (as % of GDP) — Simulation

scenarios

Chart 9 Average effective tax rate — Simulation
scenarios
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The comparison of counterfactuals shows that
the full indexation of PIT parameters with
nominal tax base growth would almost entirely
eliminate fiscal drag, whereas keeping legisla-
tion unchanged without indexation would have
sharply raised the effective tax rates. Under
Scenario 1 (No indexation, 2019 legislation),
PIT revenues in 2023 would be 0.7 pps of GDP
higher than in the Baseline Scenario, and the
AETR would have been 0.9 pps higher, illus-
trating the full force of fiscal drag. On the
other hand, Chart 9 shows that under Scenario
4 (full indexation based on nominal tax base
growth), the AETR would be 8.9%, almost at
the observed 2019 level (8.8%). This is con-
sistent with the idea that keeping the legisla-
tion constant over time and updating param-
eters at the same rate as the growth of the

(%)
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nominal tax base achieves close to full offset-
ting of fiscal drag and keeps the effective tax

rate constant.

The distributional analysis clearly indicates
that, across all scenarios, the personal income
tax burden (as measured by the average effec-
tive tax rate) is strongly concentrated at the top
of the income distribution (Chart 10).>* In
every scenario, the average effective PIT rate
increases with income decile, remaining very
low for low-income households and rising pro-
gressively through the middle of the distribu-
tion, before peaking in the highest decile. This
pattern confirms the progressivity of the PIT
system and shows that, irrespective of the pol-

34 For detailed data, see Table A.9 in the Appendix.
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Chart 10 Average effective tax rate by income decile — Simulation scenarios
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icy configuration, higher-income earners con-
sistently contribute a disproportionately
larger share of their income in taxes. More-
over, the alternative indexation or reform
assumptions mainly affect the relative tax bur-
den of low- and middle-income groups, while
the overall contribution of top-income house-
holds remains structurally high.

Relative to 2019, the 2023 Baseline Scenario
(which represents the actual PIT policy reforms
implemented over 2019-23) redistributes the
tax burden away from low- and middle-income
households and towards the top of the income
distribution, as it leads to lower average effec-
tive tax rates for all income deciles except the
highest, with the strongest relief concentrated
in the bottom part of the distribution,® while
the top decile experiences a noticeable increase
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in its effective tax rate.>® This pattern points to
a policy choice to enhance progressivity and
mitigate fiscal drag for most taxpayers, while
relying more heavily on high-income earners.
By contrast, the counterfactual with no index-
ation (Scenario 1) results in higher effective tax
rates across all deciles, illustrating the perva-
sive impact of fiscal drag through bracket creep
and the erosion of tax credits in a high-inflation
environment. The indexation scenarios are
much more “distribution-preserving” relative
to 2019. In particular, Scenario 3 (indexation
with concurrent HICP) would imply broadly
lower effective tax rates from the middle of the
income distribution upwards, including for top
earners, suggesting a substantially stronger

35 The AETR declines by 1.4 pps and 1 pp for deciles 1 and 2
respectively.
36 The AETR increased by 1 pp for decile 10.



Table 10 Inequality, redistributive capacity and progressivity of the tax system — Simulation

scenarios (2023)

Baseline Scenario Scenario 2 Scenario 4
Gini index: tax base (pre-tax) (%) 0.3778 0.3766 0.3766 0.3766
Gini index: tax base (post-tax) (%) 0.3474 0.3500 0.3504 0.3499
A (Gini) (in percentage points) -0.0304 -0.0266 -0.0261 -0.0267
Kakwani index 0.3211 0.2817 0.2876 0.2796
Sources: EUROMOD and Bank of Greece calculations.
Notes: Y: income, L: tax legislation, SSC: social security contributions.
Baseline Scenario (tax schedule reform, tax rate reduction, SSC reduction) | Scenario 2 [Y: 2023, indexation: HICP_t-1, L: 2019] |

I Scenario 4 [Y: 2023, indexation: % A (tax base 2019-23), L: 2019].

reduction in the overall tax burden compared
with the Baseline Scenario.

Against the background of the distributional
evidence presented above, we explore the pro-
gressivity and inequality impact of the imple-
mented reforms in 2019-23. The tax reforms
implemented during the examined period — pri-
marily the restructuring of the tax schedule and
the reductions in rates — combined with social
security contributions reforms, are estimated to
have improved the redistributive capacity of the
tax system more effectively than the counter-
factual scenarios considered, thereby enhancing
the system’s progressivity and reducing inequal-
ity. The findings of the analysis (Table 10) show
that the tax policies embedded in the 2023 Base-
line Scenario lead to a greater reduction in the
Gini index (based on taxable income) compared
to all tax parameter indexation scenarios. At the
same time, the Kakwani index is comparatively
higher in the Baseline Scenario, pointing to the
enhanced progressivity of the PIT against alter-
natives.”” Increased progressivity translates into
a fairer distribution of the tax burden, as the
burden rises proportionally more for higher
incomes, thereby enhancing the redistributive
function of the tax system and contributing sub-
stantially to post-tax inequality reduction.

6 CONCLUSIONS

Fiscal drag is a critical issue for the fairness
and sustainability of tax policy, as it leads to an

increase in the tax burden without a corre-
sponding improvement in taxpayers’ ability to
pay. As such, fiscal drag has significant impli-
cations for the equitable distribution of the tax
burden — especially when incomes rise in nom-
inal terms due to inflation, without a matching
increase in purchasing power.®

The theoretical analysis shows that in 2019 the
Greek PIT system embedded a strong degree
of built-in progressivity, generating a notable
potential for fiscal drag when tax parameters
remain unchanged. The estimated tax-to-base
elasticity —around 1.8 — is broadly in line with
the euro area range and implies that PIT rev-
enues rise more than proportionally when
nominal incomes increase. The decomposition
of this elasticity reveals that the erosion of tax
credits accounts for the overwhelming share of
fiscal drag, while bracket progressivity plays a
secondary role. The analysis also highlights
substantial variation across income sources,
with self-employment and labour income
exhibiting the highest elasticities, while pen-
sions and benefits are far less affected. The dis-
tributional analysis further reveals that elas-
ticities are systematically higher among mid-
dle-income groups, indicating that bracket
creep would disproportionately raise the tax
burden for these taxpayers in the absence of
policy action. Consistent with these patterns,

37 Note that the relevant index for 2019 was 0.274 (see Table 8).

38 Due to the widespread under-reporting of income in Greece, the
observed income distribution is subject to significant uncertainty,
hampering the design and evaluation of effective policy responses.
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a uniform rise in incomes reduces the pro-
gressivity of the PIT system but leads to a slight
decline in inequality, largely because many
low-income individuals continue to have zero
tax liabilities even after income increases.
Overall, the 2019 Greek PIT system — given its
progressive structure and the distribution of
the tax base — was structurally susceptible to
fiscal drag in the absence of indexation or pol-
icy intervention.

The empirical counterfactual analysis shows
that the policy reforms implemented in Greece
during the 2019-23 period managed to fully
compensate for the effects of fiscal drag, low-
ering the average effective tax rate while main-
taining revenue stability and reducing income
inequality, outperforming alternative counter-
factual scenarios (involving an indexation of tax
parameters). Policy measures —such as the
restructuring of the tax schedule, including
lower marginal rates at the bottom, the intro-
duction of a new low-rate bracket and the sub-
stantial reforms in social security contribu-
tions— played a decisive role in offsetting a
large part of the potential revenue gains implied
by the structure of the PIT system. The expe-
rience of 2019-23 demonstrates that the actual
impact of fiscal drag depends crucially on pol-
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icy choices: discretionary reforms —rather than
indexation— were responsible for offsetting
most of the revenue gains that could be realised
as a result of the structure of the 2019 PIT sys-
tem, thereby reducing the average tax burden.

Overall, fiscal drag can have significant effects
on tax revenue collection, average tax rates and
income distribution, with crucial implications
for inequality and optimal tax design. Given
the limited fiscal space, policymakers are
called upon to strike the right balance between
the need to ease the tax burden on taxpayers
and the goal of safeguarding tax revenues.
Quantifying fiscal drag and incorporating it
into the formulation of medium-term fiscal
strategies can enhance the accuracy of revenue
forecasts and support the design of better-tar-
geted policy interventions. At the same time,
the mechanisms through which fiscal drag
operates across the income distribution
require the adoption of tailored policy
responses. This insight is key to determining
whether indexation of tax parameters should
be pursued or not. Recent experience in
Greece shows that enhancing the progressivity
of tax policy can offset fiscal drag, while also
contributing to a fairer distribution of the tax
burden and improved tax compliance.
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APPENDIX

Table Al Income uprating 2019-23

D+2)-3)-(4)
1

4

2a

2b

2c

Source: EUROMOD.

Disposable income
Original income

Earnings

Employment: civil servants

Employment: public enterprises

Employment: private sector

Self-employment

Income of children under 16

Income from rent
Private pension

Investment income
Private transfers received

Alimony payments
Other maintenance payments

Benefits
Pensions

Means-tested benefits

Heating allowance

Minor social assistance benefits

Housing benefits

Child benefit, long-term unemployment
benefit, birth grant, lump-sum benefit for

low-paid pensioners, guaranteed minimum
income, housing allowance

Non-means-tested benefits

Non-contributory disability benefits

Education allowances for students
Minor family benefits

Sickness benefits

Minor unemployment benefits

Maternity benefits

Unemployment insurance benefit, maternity
benefit, parental benefit, lump sum support
to vulnerable population groups

Taxes

Social security contributions

Uprating per year

Wages and salaries per employee national
accounts data

Wages and salaries per employee national
accounts data

Wages and salaries per employee national
accounts data

Wages and salaries per person employed and
gross value added by sector national accounts data

Wages and salaries per employee national
accounts data

0.75 * CPI
CPI
Based on housing costs

Wages and salaries per employee national
accounts data

GDP deflator
GDP deflator

Frozen up to 2022 uprated by the average of
inflation and real income growth thereafter

As announced by the government
Frozen

Based on Social Housing Organisation (OEK)
subsidy rates

Simulated

Based on the severe disability benefit frozen
until 2022, 8% increase in 2023

Based on the scholarships provided by the State
Scholarships Foundation (IKY)

Frozen

Wages and salaries per employee national
accounts data

On the basis of unemployment assistance to the
long-term unemployed

Wages and salaries per employee national
accounts data

Simulated

Simulated

Simulated

Cumulative change
2019-23

0%
11.40%
11.40%
14.70%

11.40%

4.80%
14.20%
15.90%

11.40%

13.50%
13.50%

7.80%

198%
0%

0%

n/a

8%

0%
0%

11.40%
0%
11.40%
n/a

n/a

n/a
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Table A2.1 Share of tax base by income source — Distributional analysis (2019)

Decile of tax base Labour income Pension and benefits  Self-employment income Capital income
1 357 23.8 36.8 3.6
2 375 39.0 223 12
3 35.8 45.2 17.4 1.6
4 36.2 47.0 15.5 13
5 423 41.0 14.3 2.4
6 445 39.8 13.8 2.0
7 50.9 315 15.0 2.6
8 49.2 34.4 13.9 2.5
9 513 314 13.7 3.6
10 433 219 27.4 7.4
Total 45.0 32.5 18.7 3.8

Sources: EUROMOD and Bank of Greece calculations.

Table A2.2 Share of tax base by income source — Distributional analysis (2023)

Decile of tax base Labour income Pension and benefits  Self-employment income Capital income
1 332 27.9 354 35
2 34.6 422 215 1.6
3 334 48.3 17.2 1.1
4 38.8 45.6 14.2 1.4
5 42.1 39.0 16.6 2.4
6 45.4 39.1 135 2.0
7 51.2 30.4 15.9 2.5
8 50.6 333 13.5 2.6
9 51.8 30.0 14.7 35
10 43.6 203 29.2 7.0
Total 45.3 31.6 19.4 3.7

Sources: EUROMOD and Bank of Greece calculations.
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Table A3 Distribution of tax base and PIT liabilities across income deciles

Income decile Share of total tax base Share of total tax liability Share with zero tax liability

2019 2023 2019 2023 2019 2023
1 12 1.3 0.4 0.2 87.6 88.2
2 3.8 3.9 1.0 0.6 76.0 73.8
3 52 5.3 1.7 12 58.7 534
4 6.5 6.4 2.4 1.8 54.4 51.2
5 7.6 7.5 35 31 335 19.6
6 8.9 8.9 5.1 4.5 11.8 79
7 10.4 10.5 7.1 6.4 2.7 1.0
8 12.7 12.7 10.2 9.5 0.0 0.1
9 15.6 15.5 15.0 14.5 0.0 0.0
10 27.9 28.1 53.6 58.2 0.0 0.0
Total - - - - 32.3 29.7

Sources: EUROMOD and Bank of Greece calculations.

Table A4 Composition of tax-to-base (TTB) elasticity by income decile (2019)

Income Proportional Tax deduction/ Bracket

decile effect credit progressivity Total TTB
1 1.00 0.19 0.00 1.19
2 1.00 1.00 0.00 2.00
3 1.00 1.56 0.00 2.56
4 1.00 1.34 0.00 2.34
5 1.00 1.53 0.01 2.55
6 1.00 1.60 0.04 2.64
7 1.00 1.23 0.06 2.29
8 1.00 1.09 0.05 2.14
9 1.00 0.86 0.10 1.96
10 1.00 0.21 0.24 1.45
Total 1.00 0.65 0.16 1.80

Sources: EUROMOD and Bank of Greece calculations.
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Table A5 Composition of theoretical fiscal

drag by income decile (2019)

le A6 TTB elasticities by income source

(%)
2019 2023
Tax deduction/ Bracket b . 9 5
Decile credit progressivity Labour income 1.93 17
1 100.0 0.0 Benefits and pensions 1.16 1.04
2 100.0 0.0 Self-employment income 2.54 3.07
Capital income 2.15 2.21
3 100.0 0.0
4 100.0 0.0 Sources: EUROMOD and Bank of Greece calculations.
5 99.2 0.8
6 97.5 2.5
7 95.2 4.8
8 95.9 4.1
9 89.5 10.5
10 46.2 53.8
Total 80.3 19.7

Sources: EUROMOD and Bank of Greece calculations.

Table A7 PIT revenues (as % of GDP) — Simulation scenarios

Baseline Scenario Scenario 2 Scenario 3 Scenario 4

(tax schedule Scenario 1 [Y: 2023, [Y: 2023, [Y: 2023,

reform, tax rate [Y: 2023, indexation: indexation: indexation:
reduction, SSC No indexation, HICP_t-1, HICP_t, % A (tax base 2019-23), Avg. Indexation
Year reduction) L:2019] L: 2019] L: 2019] L:2019]  Scenarios (2, 3, 4)
2019 5.9% 5.9% 5.9% 5.9% 5.9% 5.9%
2020 6.2% 6.2% 6.2% 6.2% 6.2% 6.2%
2021 5.8% 5.8% 5.8% 5.8% 5.8% 5.8%
2022 5.5% 5.5% 5.5% 5.5% 5.5% 5.5%
2023 5.9% 6.6% 6.0% 5.8% 6.1% 6.1%

Sources: EUROMOD and Bank of Greece calculations.
Note: Y: income, L: tax legislation, SSC: social security contributions.
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Table A8 Average effective tax rate — Simulation scenarios

(%)

Baseline Scenario Scenario 2 Scenario 3 Scenario 4

(tax schedule Scenario 1 [Y: 2023, [Y: 2023, [Y: 2023,

reform, tax rate [Y: 2023, indexation: indexation: indexation:
reduction, SSC No indexation, HICP_t-1, HICP_t, % A (tax base 2019-23), Avg. Indexation
Year reduction) L: 2019] L: 2019] L: 2019] L:2019]  Scenarios (2, 3, 4)
2019 8.8 8.8 8.8 8.8 8.8 8.8
2020 7.9 7.9 7.9 7.9 79 79
2021 8.1 8.1 8.1 8.1 8.1 8.1
2022 8.2 8.2 8.2 8.2 8.2 8.2
2023 8.7 9.6 8.8 8.5 8.9 8.9

Sources: EUROMOD and Bank of Greece calculations.
Note: Y: income, L: tax legislation, SSC: social security contributions.

Table A9 Average effective tax rate by income decile — Simulation scenarios

(%)
2023-Baseline 2023-Scenario 2 2023-Scenario 3 2023-Scenario 4

Scenario (tax schedule 2023-Scenario 1 [Y:2023, [Y:2023, [Y:2023,

reform, tax rate [Y: 2023, indexation: indexation: indexation:

reduction, SSC No indexation, HICP_t-1, HICP_t, % A (tax base 2019-23),

Decile 2019 reduction) L:2019] L: 2019] L: 2019] L:2019]
1 2.8 1.4 2.9 2.9 2.8 2.9
2 23 13 2.7 24 23 2.4
3 2.9 2.1 3.4 2.9 2.8 3.0
4 33 2.6 3.8 33 3.1 3.4
5 4.0 3.4 4.6 39 3.7 4.0
6 5.1 4.4 5.8 5.0 4.7 5.1
7 6.0 5.4 6.7 5.8 5.5 6.0
8 7.1 6.5 7.8 6.9 6.6 7.0
9 8.4 8.1 9.1 8.3 7.9 8.4
10 16.9 17.9 17.9 17.1 16.8 17.2
Total 8.8 8.7 9.6 8.8 8.5 8.9

Sources: EUROMOD and Bank of Greece calculations.
Note: Y: income, L: tax legislation, SSC: social security contributions.
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ON BANKS’ PROFITS

Hiona Balfoussia
Bank of Greece, Economic Analysis and Research Directorate

Dimitris Papageorgiou
Bank of Greece, Economic Analysis and Research Directorate

ABSTRACT

This paper investigates the potential macroeconomic effects of a tax on banks’ profits for the
Greek economy. To this end, a Dynamic Stochastic General Equilibrium (DSGE) model is
employed, which allows the identification of the main transmission channels through which a tax
on bank profits may affect the real economy and the financial sector. We find that such a tax affects
the economy primarily via the banking capital channel and the bank funding channel, constraining
the supply of credit, reducing the value of banking collateral and potentially leading to a
contraction in economic activity. Overall, the findings highlight that a tax on bank profits may
generate adverse effects on both the financial sector and the real economy, underscoring the need
for careful policy design and evaluation of such a policy measure.
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general equilibrium model
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MAKPOOIKONOMIKEL EMIAPALEIL THL ENIBOAHL
®OPOY LTA KEPAH TQN TPANEZQN

Xiova Mnalgouaoia
Tpanela tng EANGdog, AietBuven Owkovopikig Avdluong kar Meketav

Anpitpng Mamayswpyiou
Tpdmega tng EANddog, AieGOuvon Owcovopikii¢ Avdluong kat Mehetwv

NEPIAHWH

H mapovoa pehétn diegevvd T duvnTinég paxQooLrovorES emdQATELS OtV EMANVLXY OLXO-
vouio amd v emPory pSeov ota ®EEAM TV Teamelwv. T'a T0 o%OTS AUTS, XONOLUOTOLE(TOL
€va duvamnd otoyaotird veoderyua yevinig tooppomiag (Dynamic Stochastic General Equi-
librium model), To omoio mTEEREL TNV AVIXVEVON ROL TNV ROTAVONON TOV dLaVAmV pHeTddoong
UEOW TV OOV Evag PAEOg ota TEOTECLRA ®EQN EVIEYETAL VAL ETNOEATEL TV TTQOYUOTLXT] OLKO-
vouia o to YeNuatomotwtivd topéa. Ta amoteléopata delyvouv Ot €vag TETOLOS YOOGS
ennoedlel v owovopia u€ow Vo xVpLmv dLavlwv, Tov TEUTELL®OU ®EPALAIOV ROL THS TO-
e S YONUATOOSTNONG, TEQLORILOVTOS TV TEOOPOQE TLOTHOEWYV, HELOVOVTAS TV agia TwV
toamelradv eEaoparicewv rotr 0dNYWVTAS dQUVNTLIRA 08 CUEEIXVMOT THG OLXOVOULKNS dQaOTY-
otéttas. Emouévog, n emPor popov ota toamelind x€0dn evAEyETOL VO EXEL AQVNTIRES ETTL-
00d.0ELS TOOO OTO XONUATOTLOTMTLRG TOUEN OO0 ROl 0TV TEAYUATLXY owkovouia. Ou Bewonti-
%o( dlavhol peTddoons mov avadeLrviovTIaL 0To VITOSELYUO VITOYQAUUICOUV TV avdyxY Ouve-
HTUNONG Mag OELRAS TOQAYSVTWV Yid TNV AELOAGYNON EVOS TETOLOV UETQOV TOMTIRNG.
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MH TEXNIKH IYNOWH
H pelétn drepevvd Tig mBavES porQoonovouLres emdQAoeLs TG emLBOANS SOV ota ®EEA
TOV TOUTECOV Yot TV MM VIXY owxovouia. Tia to oxnomd autd, xonotpomoteital €va duvapurd
010 00TLRG VTSdeLy o yeViriig Loogpomiag (Dynamic Stochastic General Equilibrium model),
TO 0700 EMLTQETEL VO vy VeEVDel naL va YiveL xatovonto pEom molwv SLaiAwy 1 emLPoin evog
TEOOWELYOU OOV OTa. TEATELRA ®EQON Witopel va. uetadobel 0Ty TEOYUATIRY OLROVOUTICL KO
OTO YONUOTOTLOTOTIRG TOUEQL.

AvamotaveTon 0t 1 emPort| evog TETOLoU AoV emLdEd 0TV otxovouio LEow dVo xipLmv duav-
AoV, Tov TEATECLROT REPAAAIOV ROL TNG TOOTECLXNS LONUATOISTNONG, TEQLOQICOVTAS TV TRO-
0POoQA TLOTWOEMV, petdvovtog Ty akia tov Tpamelinwy eEacpalioemv ot 0dnywvtag duvy-
TG 08 oVEEIXVMWOTN TS owovoulxric dpaotnoldtntas. H avadiavoun tov ec6dwv amd to pio
TEOC TG VOLXORVQLA AELTOVQYEL O AVTLOTAOULOTIRGS UNYAVIOUGS, TEQLOQICOVTAS €V UEQEL TLC
QEVNTLRES EMOQATELS OTO ELCOINUG TOVS RO 0T OUVOMKY THTNoT. RL0TS00, eV ETOQXEL YL VAL
avtiotofuioer TANEWG TLg 0EVNTIXES EMLOQATELS TOV (POQOV XA, WS EX TOUTOV, TO ®ABUEE to-
téleopa ot ovvohrty &iytmon xow to AEIT givor apvntixd.

Emonpaivetor 6t ov d{avhot Tov aviyvevovtot oty TapoUoo LELETY TEORUTTOUV OTO TAALOLO
evOg BemENTLroT VITOdElYUaTOS THS OLovVorias. ZTnV TEAEN, 0TV TEQITTMON TOV EAANVLROU TQO-
7eCLr00 OVOTHUOTOG, O AUECOS AVTIXTUTTOS TMV G AV JLOUAMY avauévetal ot Ba Ttav TEQLO-
oLoUEVog, dedouévou ot Ta eEAANVIRG TTLoTwTrd LOEUUaTO dtaBETouy VYPNAD enimeda vepalo-
oG EMAQUELOS RO QEVOTOTHTOS, OKRETA AVM TMV EAGYLOTWY AITALTOUVUEVMV ETOTTTIXMY 0QLMV.
Suvenaig, €xouv onuavikd Padud eveMElag xal ) dmowa petmwon g ®xeEdopoiag Tovg mba-
VOV Vo unv exnEedoet dpeod ™ duvatdTd Toug va avtlouv repdiata amd Tg ayopEs. Mola-
TAUTA, TO VTTOOELY O OVODELRVIEL TLG OUVITIRES ETULTTMOELS TG ETLBOMIC EVES GOV OTa ®EQEOM
TOV TEOTECHV ®al TOVS dLaihovg HECW TV 0olmv Ba uToEovoe LTy va emLOQAOEL 0T TEALY-
notrd uey€Om g eAAnvirng owovoplag, vroyoauuitoviag €tol v avdyxn va haufdvetal
VITOYPN WO OELOA TOQAUETQMY YLO TV AELOAGYNOT VOGS TETOLOU UETQOV TOMTIRNC.
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MACROECONOMIC IMPLICATIONS OF A TAX
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I INTRODUCTION

Over the past few years, European banks have
been reporting increased profitability, fuelled
by the post-pandemic economic recovery and
the rise in inflation. At the same time, the
tightening of monetary policy, together with
the slow pass-through of policy rate increases
to deposit rates, widened the interest rate
spread between loans and deposits, further
boosting bank profits.

Greek banks are no exception, having
markedly improved their fundamentals in
recent years. They have recorded persistently
strong profitability, underpinned by an
increase in net interest income and a decline
in loan-loss provisions, coupled with strong
credit expansion. These improvements have
also been reflected in a series of upgrades of
their credit ratings by international rating
agencies (see Bank of Greece 2025).

On the fiscal front, faced with rising budget
deficits, many European countries have
already imposed or are considering imposing
additional, permanent or temporary, taxes on
banks. This development has triggered dis-
cussions in both academia and international
institutions about the potential effects of such
a policy on the financial sector and the real
economy (see, inter alia, Maneely and Rat-
novski 2024 as well as Chen et al. 2024).

Against this backdrop, this paper explores the
potential macroeconomic effects of a tax on
banks’ profits for the Greek economy. To this
end, a Dynamic Stochastic General Equilib-
rium (DSGE) model is employed, which allows
the identification and understanding of the
propagation channels through which a tax on
bank profits may affect the real economy and

62
/ Economic Bulletin
December 2025

the financial sector. The results indicate that
the imposition of such a tax affects the econ-
omy via two primary channels. First, through
the banking capital channel, the tax reduces
banks’ internal net worth, weakening their bal-
ance sheets and limiting their capacity to
extend credit. Second, via the bank funding
channel, lower bank profitability and equity
returns increase the cost of external finance
and further tighten -credit
Together, these channels constrain the supply
of credit and reduce the value of banking col-
lateral, leading to a contraction in economic
activity. Thus, a tax on bank profits could
potentially have negative effects on both the
financial sector and the real economy.

conditions.

The paper relates and contributes to the liter-
ature on bank taxation in several important
ways. First, it provides an analysis of bank
profit taxation within a structural general equi-
librium framework, allowing us to examine
how such a tax affects both the financial sec-
tor and real economic activity in general equi-
librium. While much of the existing literature
relies on reduced-form empirical approaches
or focuses on balance-sheet-based bank
levies (see Section 2), the analysis of bank tax-
ation within DSGE models remains relatively
limited.! Our framework jointly captures the
main transmission mechanisms through which
bank profit taxation operates, allowing them to
interact endogenously in general equilibrium.
Second, within this unified framework, we

* 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 Bosca et al. (2019) develop a DSGE model with a banking sector
to study the macroeconomic effects of different banking taxes,
including a tax on bank profits. Our analysis extends this line of
research by incorporating endogenous default risk at the level of
households, firms and banks, allowing the tax to also impact the
systemic resilience of the economy. Balfoussia et al. (2017) use a
set-up closely related to ours to examine the effects of bank
transaction taxes.



identify and assess the relative importance of
two core transmission mechanisms, namely the
bank capital channel and the bank funding
channel. We demonstrate how the taxation of
bank profits tightens lending conditions,
reduces collateral values and dampens eco-
nomic activity.

The remainder of this paper is structured as
follows: Section 2 offers a literature review;
Section 3 briefly describes the model and
methodology employed; Section 4 presents the
findings and discusses their policy implications
and Section 5 concludes.

2 LITERATURE REVIEW

Recent instances of bank profit taxes

The taxation of banks, and in particular of
bank profits, entered the academic and policy
discussion in the aftermath of the global finan-
cial crisis. The crisis exposed the systemic risks
posed by large and interconnected financial
institutions and highlighted the substantial fis-
cal costs of bank bailouts. In response, policy-
makers sought instruments that could inter-
nalise the social costs of bank risk-taking and
moral hazard as well as recoup public funds. In
this spirit, the IMF (2010) proposed several
instruments, including bank levies and finan-
cial activities taxes, aimed precisely at inter-
nalising systemic externalities while raising
public revenue. The European Commission
(2010) also explored bank taxes as tools to
reduce excessive risk-taking, as did several
national authorities. In parallel, academic
research at the time suggested that bank tax-
ation could, in theory, correct distortions aris-
ing from implicit government guarantees and
moral hazard (Acharya et al. 2010). Other
studies cautioned that bank taxes could influ-
ence a number of variables, including leverage,
risk and credit supply, thus potentially gener-
ating broader macroeconomic effects (Keen
2011; Devereux et al. 2019). In sum, while
post-crisis taxes were in practice largely
focused on balance-sheet size or liabilities,
rather than profits per se,? their conceptual

foundation was based on the notion of taxing
excessive bank profits and excess revenue.

In recent years, following a prolonged period
of low interest rates and subdued earnings,
European banks have been experiencing a
sharp recovery in profits, largely driven by the
post-pandemic economic recovery, rising pol-
icy rates and widening net interest margins.
This trend renewed interest in bank taxation
and prompted several countries to introduce
temporary “windfall” taxes on bank profits
or net interest income, motivated by the need
to boost fiscal revenue and respond to poli-
tical economy considerations (Maneely and
Ratnovski 2024).> The design of these taxes
varies, from narrow tax bases targeting excess
profits relative to historical averages (e.g. in
the Czech Republic, Lithuania and Italy) to
broader turnover-based instruments (e.g. in
Romania and Hungary). Some measures were
explicitly temporary, while others have
evolved into more permanent instruments.
This notable cross-country heterogeneity
points to the need to factor in both financial
conditions and the institutional context in
designing bank profit taxation.

Possible transmission channels

Turning to the theoretical underpinnings of
bank taxation, in a benchmark setting where
profits reflect pure economic rents, taxation
may be largely non-distortionary and welfare-
enhancing. Applying this principle to banking,
if high profits reflect rents from implicit safety
nets or concentrated market power, taxing
these rents could in theory enhance allocative
efficiency, without adversely affecting credit
supply. However, in more realistic models of

2 Devereux et al. (2019) details 14 such instances of bank levies
imposed following the global financial crisis across Europe.

3 Maneely and Ratnovski (2024) document multiple such measures
imposed recently across Europe. For example, Lithuania has
applied a 60% tax on excess net interest income for 2023-24; the
Czech Republic has imposed a 60% tax on excess profits through
to 2025; Hungary has progressively taxed net revenue culminating
in a 30% rate; and Romania has introduced a new turnover-based
bank tax for 2024-26. In addition, Slovakia has adopted a bank
corporate income tax surcharge, while Spain has levied a 4.8%
surtax on banks’ net revenue and Italy instituted a one-off 40%
windfall tax on excess net interest income in 2023, alongside a
higher statutory corporate rate for banks compared to other

sectors.
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financial intermediation, bank profits are
closely linked to lending, risk-taking and cap-
ital accumulation decisions, giving rise to
potentially significant macroeconomic effects
(Devereux et al. 2019).

Indeed, standard intermediation models sug-
gest a number of transmission channels
through which taxes on bank profits can affect
macroeconomic outcomes. First, profit taxa-
tion reduces net returns to equity and retained
earnings, potentially increasing the cost of cap-
ital for banks (Bini Smaghi 2025). This can cur-
tail lending or increase lending rates, thereby
dampening investment, consumption and out-
put (Freixas and Rochet 2008).

Second, banks facing higher tax burdens may
partially pass costs on to borrowers, as afore-
mentioned, through higher lending rates or to
depositors through lower interest rates on sav-
ings. This pass-through can weaken monetary
policy transmission, potentially hampering cen-
tral bank efforts to stimulate or cool economic
activity. For example, an increase in banks’ tax
burden coupled with monetary policy tighten-
ing could exacerbate credit tightening. The
extent of the pass-through depends on market
structure and the interest-rate elasticity of
deposit and loan demand.

Finally, taxation, depending on its design, can
affect capital accumulation and risk-taking
incentives. By reducing retained earnings,
profit taxes may constrain capital buffers,
dampening the sector’s resilience to shocks
(Berger et al. 2025). Conversely, if tax liabili-
ties are tied to a measure of excess profits,
banks may be discouraged from excessive risk-
taking, thus enhancing financial stability.

Empirical evidence

Empirical research on the macroeconomic
implications of bank profit taxation remains
relatively limited. Studies examining bank
taxes in Europe, in the aftermath of the global
financial crisis, find that these taxes reduced
leverage and altered balance-sheet composi-
tion, though the effects on credit growth were
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modest and heterogeneous across countries
(Devereux et al. 2019; Buch et al. 2016). Oth-
ers find that banks shifted the tax burden to
customers with low credit demand elasticity,
such as households, i.e. they increased inter-
mediation costs (Capelle-Blancard and
Havrylchyk 2017).

More recent evidence, focusing specifically on
profit-based or windfall taxes, suggests a par-
tial pass-through to lending rates and potential
reductions in credit supply, particularly in less
competitive banking systems, with potential
macroeconomic implications. For example,
Sobiech et al. (2021) use exogenous variation
in bank taxation to show that bank profit tax-
ation can increase bank leverage, lower bank
credit to firms and dampen corporate invest-
ment. Additionally, Valentinaite et al. (2025)
show that the short-run macroeconomic effects
of windfall taxes have been limited in countries
with strong bank capital positions, but
announcement effects and uncertainty about
tax permanence can affect market valuations
and funding costs. Martins (2025) finds that
the announcements of a windfall tax on bank
profits in Spain and Italy generated market
volatility, precipitating sharp declines in bank
equity prices, potentially signalling market
concerns about profit prospects and credit con-
traction, while small and profitable banks were
the ones most affected. All in all, evidence on
the recent windfall taxes indicates that, where
applied, banks continued to lend, underpinned
by their strong profitability and substantial
capital buffers, but uncertainty about the per-
manence of taxes and their design may have
heightened risk premia and impaired invest-
ment decisions in sectors reliant on bank
credit.

In sum, the literature suggests that bank profit
taxation is likely to affect the macro economy,
but its impact may vary across countries and
over time, depending on the state of the busi-
ness and financial cycle, regulatory constraints
and market structure. Furthermore, the
absence of bank profit taxes in many countries,
including Greece, indicates that policymakers



may be carefully weighing potential credit and
stability costs, especially if banks are still
rebuilding their balance sheets.

3 MODEL AND METHODOLOGY

To study the transmission mechanisms of a tax
on banks’ profits, we build on the theoretical
framework of Clerc et al. (2015), as imple-
mented in Balfoussia et al. (2025), and aug-
ment it to include a tax on bank profits. This
is a DSGE model, suitable for studying the
interactions between the real economy and the
financial sector in the presence of financial
frictions and endogenous default risk.

The economy consists of households, entre-
preneurs, bankers and firms. Households are
infinitely lived and derive utility from con-
sumption and housing services, while supply-
ing labour in a competitive labour market. The
model features two types of households,
namely patient and impatient, which differ in
their subjective discount factors. In equilib-
rium, patient households act as savers (depos-
itors), whereas impatient households are bor-
rowers who obtain mortgage loans from banks
under limited liability and non-recourse con-
ditions, using housing as collateral. They may
optimally choose to default on their mortgage
obligations, in which case they lose the hous-
ing units against which the mortgage is
secured.

Entrepreneurs own the physical capital stock
and finance their purchases of capital using a
combination of internal net worth and external
corporate loans. Similar to households, entre-
preneurs face limited liability and may default
on their debt obligations when adverse shocks
reduce the value of their assets below out-
standing liabilities.

Bankers are the providers of inside equity to
perfectly competitive financial intermediaries,
referred to as banks. Banks provide mortgage
loans to households and corporate loans to
entrepreneurs, which are financed through

household deposits and equity funding sup-
plied by bankers. They operate under limited
liability and are subject to regulatory capital
constraints that require a fraction of their lend-
ing to be backed by equity. Bank balance sheets
are exposed to default risk arising from both
idiosyncratic and aggregate shocks affecting
the performance of the loan portfolios.

Finally, the final consumption good as well as
new units of physical capital and housing are
produced by perfectly competitive firms using
standard constant-returns-to-scale technolo-
gies.

A central novelty of the model is the incorpo-
ration of three “layers of default”, at the level
of households, firms and banks, capturing the
conditions under which default on outstanding
loan obligations becomes an optimal “strate-
gic” choice, with knock-on effects on the finan-
cial system and the real economy.

3.1 TAXATION OF BANK PROFITS

Within this framework, we introduce a tax on
bank profits to examine how it interacts with
the existing financial frictions and affects the
financial sectors and the real economy. To
maintain analytical tractability, while preserv-
ing the key propagation mechanisms, we model
the tax on bank profits, 77, as a levy on the
equity payoff of the banking sector, specifically
the net worth of bankers prior to the distribu-
tion of dividends.*

Formally, the post-tax net worth of bankers

evolves according to:

W = (1= P[Pl + pthi(n? —ef)] (1)
~F o~ H

where j,,,,p,+, are the ex-post gross returns

on the inside equity invested in banks that spe-

cialise in entrepreneurial loans (F banks) and

mortgage loans (H banks), respectively. The
variable el” represents the amount of the ini-

4 In the model, the equity payoff of banks is equal to the difference
between the returns on loans granted and the repayment

obligations on deposits.
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tial wealth of bankers, n?, invested as inside
equity in F banks and the remaining, n’-e%, in
H banks.

The tax rate follows an AR(1) stochastic process:
¢ = PnTi—1 + & 2)

where p,e[0,1) is the persistence parameter
and ¢,,~N(0,02) is an ii.d. innovation. We
assume that the resulting tax revenues are dis-
tributed back to the saving households in a
lump-sum fashion. The remaining structural
equations of the model are identical to those
presented in the Appendix in Balfoussia et al.
(2025).

3.2 CALIBRATION AND POLICY EXPERIMENTS

The model is calibrated for the Greek economy
on a quarterly basis, using the parameter val-
ues from Balfoussia et al. (2025). For the pur-
poses of our policy experiment, it is assumed
that a temporary tax of 1% is imposed on bank
profits, with a persistent parameter of p,=0.6.
The calibration of the size and duration of the
tax is illustrative and aims to investigate the
sensitivity of macroeconomic variables to the
imposition of the tax. Given that the shock is
temporary, all macroeconomic variables will
gradually converge back to their initial levels.

4 DYNAMIC EFFECTS OF A TAX ON BANKS’
PROFITS

The chart shows the dynamic effects of intro-
ducing a tax on banks’ profits. According to the
model’s results, the tax affects the economy
through two main channels.

The first channel operates through banking
capital. The tax reduces banks’ profits, nega-
tively affecting the return on equity and, thus,
the ability of banks to raise new equity. This
limits the supply of loans in the model, exert-
ing a negative impact on investment expendi-
ture and, consequently, on the output of the
real economy. At the same time, the tax creates
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an incentive for banks to increase lending rates
on business and mortgage loans, in an effort to
offset the decline in profits caused by the tax
burden and to attract new equity funding.
However, higher lending rates dampen
demand for business and residential invest-
ment, leading to a further decline in output
and a further widening of the interest rate
spread between loans and deposits.

Additionally, the decline in output negatively
affects the prices of physical and residential
capital. Given that, in the model, these assets
are used as collateral to provide business and
mortgage loans respectively, the fall in their
value leads to an increase in the default rates
of households and entrepreneurs, as it is now
more advantageous for borrowers to grant the
mortgaged asset to the bank rather than repay
the loan. This development prompts a deteri-
oration in the quality of banks’ loan portfolios
and a weakening of banks’ balance sheets and
leads to a further decline in banking capital. As
aresult, the adverse effects of the policy meas-
ure under consideration on the financial sec-
tor, as well as on the real economy and house-
hold incomes, are amplified.

The second channel through which the tax
affects the economy relates to the cost of bank
funding through deposits. Higher default rates
by households and firms negatively affect the
creditworthiness of banks in the context of the
model, leading to an increase in the interest
rate demanded by depositors. As a result, the
cost of funding through new deposits increases,
leading to a further decline in banking capital
and total credit. The increase in the deposit
rate is in turn passed on to lending rates, fur-
ther reducing credit demand and exacerbating
the contraction of economic activity.

It should be noted that the redistribution of tax
revenue to households acts as a compensating
mechanism, partially offsetting the negative
effects on their income and on aggregate
demand. However, it is not sufficient to fully

5 For details on the calibration of the model for the Greek economy,
see also Balfoussia and Papageorgiou (2016).



Dynamic effects of a tax on banks' profits

(percentage %)
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Source: Bank of Greece estimates.
Note: All variables are expressed as percentage deviations from the steady state, except for the interest rate spreads that are expressed as
percentage point changes (annualised). Interest rate spreads are calculated as the difference between lending and deposit rates.

offset the negative impact of the tax and, thus,

the net effect on aggregate demand and output 6 The decline in household income also leads to a reduction in
household consumption expenditure, further dampening aggregate

is negative.ﬁ demand and, thus, real output.
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These results are consistent with recent find-
ings in the relevant literature. For instance, as
confirmed by empirical studies for European
countries, the imposition of a tax on banks
leads to an increase in lending rates and a
decline in bank credit. Reduced lending, in
turn, causes a drop in business investment.’
Nevertheless, it should be noted that the chan-
nels identified in this study operate in the con-
text of a theoretical model of the economy. In
practice, in the case of the Greek banking sys-
tem, the direct impact of these channels may
be limited, given that Greek credit institutions
have high levels of capital adequacy and liq-
uidity, well above the regulatory minimum
required. Therefore, they have a considerable
degree of flexibility and any decline in their
profitability may not directly affect their capac-
ity to raise funds from the financial markets.
Nonetheless, the model highlights the poten-
tial implications of a tax on banks’ profits
as well as the channels through which such a
policy could affect Greece’s real economic
aggregates, thus underlining the importance of
including a range of factors in the assessment
of such a policy measure.
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5 CONCLUSIONS

This paper examines the potential macroeco-
nomic effects of a tax on banks’ profits, using
a Dynamic Stochastic General Equilibrium
(DSGE) model calibrated to the Greek econ-
omy. It is found that the imposition of such a
tax affects the economy primarily through the
banking capital channel and the bank funding
channel, constraining credit supply and reduc-
ing the value of banking collateral, thereby
leading to a contraction in economic activity.
At the current juncture, Greek banks have high
levels of capital adequacy and liquidity, there-
fore any decrease in their profitability is not
likely to directly affect their ability to raise new
capital. Nevertheless, the theoretical trans-
mission channels identified in the model high-
light the need to take into account a number of
factors when evaluating the merits of a tax on
banks’ profits.

7 See, among others, Borsuk et al. (2024) and Buch et al. (2016).
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ABSTRACT

This paper investigates the role of travel-related services — specifically package holidays, restau-
rants and hotels, and passenger transport by air — in the evolution of the Harmonised Index of
Consumer Prices (HICP) in Greece. With tourism representing a substantial sector of the Greek
economy, understanding how the prices of these services interact with broader inflationary dynam-
ics is of increasing importance, particularly in the context of the euro area’s harmonised statis-
tical framework. The study begins with an overview of the HICP and the national Consumer Price
Index (CPI), highlighting methodological differences and similarities in how travel-related serv-
ices are treated within each. It then examines the individual components of travel-related serv-
ices to assess their contribution to the overall HICP, using official monthly data and decompo-
sition techniques. Subsequently, the paper tracks the historical evolution of these services prices,
exploring seasonal patterns, structural shifts and the impact of major economic events, such as
the COVID-19 pandemic and the subsequent recovery. To place the Greek experience in a
broader context, the analysis incorporates a cross-country comparison, examining how travel-
related services inflation has varied across euro area countries and identifying potential sources
of heterogeneity. The findings aim to inform both statistical and policy discussions, shedding light
on the weight and behaviour of a vital sector within inflation measurement and offering insight
into price dynamics that are often volatile yet economically significant. The paper concludes by
summarising key findings and proposing ideas for future research.
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O POAOL TQON TAZIAIQTIKQN YMHPELIQON LITHN
EZEAIZH TOY EAAHNIKOY ENAPMONILMENOY
AEIKTH TIMQN KATANAAQTH (ENATK)

Evayyehia Kaopdtn
Tpanela tng EANGdog, AietBuven Okovopikig Avaluong kar Meketav

NEPIAHWH

To mtadv GpBo dLepevvd To EOAO TMV TAELILMTIRDV VINQECLDV — XOL CUYRERQLUEVO TWV TTOKE-
TOV LOXOTHV, TMV VUTNOECLMV E0TIOONG ®OL PLAOEEVIOGS %L TG OLEQOTOQLRIG UETAPOQAS ETTL-
Boatadv — omv eE€MEN tov Evaguoviouévov Aeixtn Twudv Katavaroti (EvATK) oty EAAdda.
Agdouévou GtL 0 TovELOUGS ATOTELET ONUAVTLRG TOUED TG EMANVLRNG OLROVORIOG, 1] ROTAVON O
TOV TQGITOV UE TOV OTTO{0 OL TLUES OUTWV TOV VITNEECLAV OAMNAETLOQOUV ne TV gvEUTEQY TTAN-
Bwototirn duvopxry ooxtd GAo ko peyohiteen onuaoia, Wimg oTo TAAIOLO TOV EVOQUOVIOUEVOU
otaTLotivoy Thalotov g Cavng Tov evpd. H pelétn Egxivd pe pia emordnnon tov EVATK xou
Tov e0virnov Aeintn Twwov Katavalwt) (ATK), emonuaivovrog tig ueBodoroyirnég dtogpoeg o
OUOLATNTES OTOV TGO UE TOV 0T0L0 avTiueTOIICovTaL oL TaELdiwTinég vainpeoieg oe ®dOe del-
®T. 2T OvvEELa, eEETATOVTOL OL EMUEQOVS CUVLOTAOES TOV TOELOLMTIRMV VITNEECLAV TO-
xetuévou va aEtohoynBel n ovppoii] tovg oto ovvolrd EvATK, e ) xorjon enionuav unviaimv
dedOUEVMV RaL TEYVIRDV avAlVONG. ZT1 CUVEYELD, TO dRBEO ToEaxolovOEel T yoovirt| eEEMEN
TOV TIHAOV QUTOV TOV VTNQEECLDV, SLEQEVVAOVTAS ETOY KA TEOTUTA, OLOBQMTIXES LETAPOAES AL
TNV €MIOQOON ONUAVILRMV OLLOVOULRMV YEYOVOTMYV, OTtmg 1 Tovdnuice COVID-19 now v ewono-
Aovbn avdxouym. T va evtayBei n eMAnvirt epmelpla oe evEUTeQO TAAIOLO, 1 AVAAUOY TTEQL-
Aaupdver dtoaxpatiny] ovyroLon, eEetdloviog mwe dLogépet 0 TANBWELOUGS TV TAELOLWTIXGY VITH-
peoLdV ueTaAEl TV YwEMV T LdVNE TOv VM ot evTomiCovtag mBavoug oA YOVTES ETEQO-
véveilas. Ta everjuoto amooxromouv 0To va RIEoVV pmg 0To FAQOG ROl T CUNTEQLYPOQA VOGS CwTL-
%00 Topéa 0T UETENON TOV TANOWELOUOU ROl VO TTROGPEQOVY TANQOPORIES YL TN duvauxy Tmv
TLUAV, 1] omoia elvar ouyvd gvpetdPintn alld xor owmovourd onuoviiry. To dpBpo ohoxdn-
pwvetal ovvopitovtag ta Pacind gVEUOTA ROl TEOTEIVOVTOS ROTEVOUVOELS yia uerloviixn
€peuva.
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MH TEXNIKH IYNOWH

H pehétn eEetdlel 1o 96ho mov maitouv ot TaEdLmTIRES VITNEEDTES — GTME TA TOKETA DLAROTAV,
OL VTTNQEOIES E0TIAONG %aiL PLAOEEVIS KAl OL ALEQOTTOQIRES UETOPOQES — OTH dLoudepwaon tov Evag-
uoviouévov Aeintn Tinadv Kotavarwti (EVATK) oty EMdda. ITpdxertal yio vaneeoieg wov ouv-
O€0VTaL OTEVA e TNV TOUQLOTIXY OQOOTNELOTTA, EVOV ATTO TOUS ONUOVTLXGTEQOUS TOUELS TG EAAY-
viric owovouiag, xat YU ot 1 eEEMEN TV TLudV Tovg emnEedlel dueoa To cuvoMxrS TANBmEL-
oud. H pehétn avaderviet eniong tig duagoés ueta&l tov e0virov Aeixtn Ty Katovoiwt
(ATK) naw tov EVATK, ®200d)¢ 0 deUteQog nataydpet xat ) damtdvn Twv EEVMV ETLORETTAOV, ®ATL
7oV elvol 1OLATEQO RQIOLUO YLOL ULOL X WDQO. UE TGOO LOYVQEEG TOVQLOTLRG ATTOTHTTMUAL.

H diepetvnon tov BEpatog otnoitetal o emlonua unviaio ototyeio Tudv yo v teeiodo 2016-
2025 rat aELomoLel Texvirég avdluong, TEoreLUEVOU va exTiun el n ouufoir] tmv eEetalduevmv
TOEOLOTIRDV VTTNEECLHY 0TO0 CUVOMXO TANBmELoud. [Tagdhinia, eEetdletal 1 10TOELAY TOVG EEE-
MEN doTe vo ®oTaryQooUV eTOYLRA LOTIRa, SLOXVUAVOELS TTOV TEORAALOUY TAQAYOVTES GTTMS 1)
eVEQYELQ, AAAA %aL 1) ETIOQOON ONUAVTLXEV YEYOVSTOV Otwg 1 tavdnuice COVID-19 xou 1 peta-
vevéotepn avdxouyn. H pehétn evoouatwver exiong ovyrolon ue drleg xwoeg g Ldvng tov
eV, eoTtdlovtag Lilaitepa g 0eg €X0UV TOEGUOLO TOVELOTLRG TEOETA ue v EALAda, dmmg
n Kunpog, 1 MdAta,  [Togtoyahria xor n Kpoatia.

Ta evpnuata deiyvouv Gt oL eEetalopeveg TaEWOLOTIRES VITNEEDTeg €xouvv ueydin fagitta otov
eMMvré EvATK, ®aBag avtiotolyotv oto wod oyedov TG OUVIOTHOOS TOV VITNQECLHV, YEYO-
VO OV avadeLrvieL TOV ®0B0QLOTIRG POLO TOVS 0T dLaudPmWan Tov TANBWELoU0U. AGY® TNg
EMOYHOTNTOS RO TG EVTOVNG eEGQTONG 0t T dteBviy Tijtnon, oL TLES TOVS TaEOVOLAToVY pueya-
Mitepn petafintdmnta og oygon e 1o yevird deintn. H ovumepupopd avty €yive wdiaitepa auobnt
ot dudpxreta g Tavdnuios, dtav n xabilnon twv TaEWLdv 0dynoe og amdToun TTDOY TLWHOV
%Al O€ TEOOWELVE OTOTANOWELOUS. ATS TNV dQOT TOV TEQLOQLOUWV (Tepimov ota téln 2021 -
00x€g 2022) nan uetd, oL TAELOLMTIRES VTNQETTES RATEYQAYPAY EVTOVY] VOO TLUDV, ®KVEIWS ASY®
™G EXONUTHN G OENONGS TG TTNONG %Al THG AVOTIUNONS TOV ROVTTU®Y XAl MOV AELTOVQY LRV
€EG0wV. Ol TLuég o€ goTLoToQLa KoL EEVOdOoyEln TOQEUELVOY VYNAES, EVED TO ALEQOTTOQLRA. ELOL-
THOLO EUPAVLOOY UEYAA UETABANTITITA, CUY VA UE EVIOVES AVENOELS TOUS XOAOXOLOLYOUC UNVEG.

e gvommaixd enimedo, N EMMAda amotelel Ty 1ot ®atd oglpd e ooV agopd ) fagitnta
TV TtV vineeotdv otov EvATK, yeyovig mov v xabuotd Wiaitega evdimty otig Oie-
Oveic eEehiEelg mov emnedovv Tov tovpLoud. H ovyrolon pe dAeS TOUQLOTIXES OLROVOULES OElYVEL
on EMddo nataypdpet v vynidteon petafintomro tuov petd v Kimpo, potvouevo mov ouv-
O€etal 1e To EVIOVO ETOYKO TEOPIA THG ®OL TN ueYdAn eEGQToN amd v agpouetapod. Ta aro-
TEAEOUOTOL VITOINAWVOUY GTL OL TULETELS OTLS TWUES TV TAELOLWTIRMY VITNQECLADY SV EIVOL ATTAWS OUYHU-
QLARES, O (0WG EXOUV RO TTLO UOVLUAL Y AQAKTNOLOTLRA, KOOGS 0L CUVOTRES ®GOTOVS, M CAAary] TOEL-
SloTrav ovvnBeLdv now M dLeBviig evepyelamy apefardtnta SLAIOQPHVOUY VEES LOOQQOTIEG.

Zuvolxrd, 1) ueAETN ®OTOM]YEL 0TO CUUTEQUOUA OTL OL EEETALOUEVES TOELOLWTIXES VITNQETIES ALTTO-
TeAOUV Evav amd Tovg POOLRGTEQOUS UNYOVIOUOUS LECM TV OTOLwV oL OLEBVE(C ROl EYYMQLES
eEeliEelg petagpégovtal otov eAnvind tinbwoioud. H onuaoio tovg yuo v xatavenon me
mopetag tov EVATK eivar xaBopiotin, 1600 ASym g neyding fagitntdg toug 600 ®ot Aoym
™G €VTovng daxripavong Twv Tdv Tove. "Etot,  ouveyg mapaxohovdnon toug eivan asapaitiy
vy TV aELoASYNon twv TANBWELOTIROY TEcEmY 0TV eEAMVIRY owkovoula. H uelétn mpoteivel,
TéAOC, N ueAhovirr] €pevva va eEETACEL TO QGLO TAOGUOLMV TOVQLOTIXMV OLXOVOULMDV EXTOS EVOW-
Cuvng, aArd nat g ahhay€c mov Ba pEQeL 1) TEAOLVY UeTAPOoN OTOV TEGTO TOU SLAUOQPWVO-
VTOL OL TLUES OTLS VTTNQEOTES UETOPOQEAS %Ol PLAOEEVINC.
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THE ROLE OF TRAVEL-RELATED SERVICES
IN THE EVOLUTION OF THE GREEK HICP®

Evangelia Kasimati

Bank of Greece, Economic Analysis and Research Directorate

I INTRODUCTION

The Greek economy is heavily service-ori-
ented, with the tertiary sector accounting for
approximately 78% of total Gross Value
Added (GVA) in 2024 (at nominal prices).
Among services, tourism holds a particularly
significant position (Kasimati and Sideris 2015;
Kasimati and Antonopoulos 2025). It con-
tributes to Greece’s GDP not only directly but
also indirectly, through its linkages with other
sectors of production. On the demand side,
inbound travel receipts account on average for
7.7% of GDP for the period 2016-2024, a share
that has been rising in recent years, apart from
the pandemic period, reaching 9.1% in 2024.
The sector’s direct contribution is higher when
including transport receipts and tourism-
related investment and amounts to about
12.7% of GDP in 2024 (Ikkos and Koutsos
2025).

On the supply side, Kasimati et al. (2020) iden-
tify accommodation and food service activities
as the two main components of the tourism
sector. Similarly, Nikiforos et al. (2025) high-
light the macroeconomic importance of these
activities, owing to (i) their substantial share in
total employment and (ii) their critical role in
improving Greece’s current account balance.
Hence, the sector’s share in total GVA aver-
ages 6.4% during the period 2016-2024, rising
to 7.3% in 2024 (ELSTAT 2025), while its con-
tribution to total employment is also notable,
averaging 13.1%. The overall impact of
tourism becomes even more pronounced when
adding its induced impact, i.e. its effects on
other related sectors. Thus, tourism’s overall
contribution is estimated at 19.4% of GDP and
20.0% of total employment in 2024 (WTTC
2025).

Table 1 presents the classification of goods
and services related to tourism consumption
under the corresponding sector of economic
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activity according to NACE rev. 2 (IOBE
2012). As shown in the Table, accommodation
is assigned to Division 55 of NACE, while
food and beverage service activities fall under
Division 56. In addition to Divisions 55 and
56, we consider passenger transport by air
(NACE Division 51) and package holidays as
representative of travel-related services. In
terms of consumer price measurement, the
accommodation and food service activities are
captured within the “Restaurants and hotels”
category (ECOICOP group 11), passenger air
transport is classified under “Transport”
(ECOICOP group 07) and package holidays
are included in “Recreation and culture”
(ECOICOP group 09). These sub-compo-
nents are defined as travel-related services
inflation indices and are critical for under-
standing inflation dynamics in tourism-inten-
sive economies like Greece.

The purpose of this paper is to examine the
role of travel-related services in shaping the
evolution of the Greek HICP over the period
2016-2025. Specifically, the analysis examines
how the weighting, pricing and seasonal pat-
terns of these services have influenced overall
inflation dynamics in Greece and how they
compare to other euro area countries. Section
2 reviews the similarities and differences in the
treatment of travel-related services between
Greece’s CPI and the HICP. Section 3 inves-
tigates the contribution of travel-related sub-
components to the overall Greek HICP, while
Section 4 explores cross-country heterogene-
ity in travel-related services inflation across
euro area member countries. The final section
summarises the main findings and proposes
ideas for future research.

* The author would like to thank E. Kondelis, Th. Mitrakos, D.
Sideris and H. Balfoussia for the fruitful exchange of views and for
their useful comments. The views expressed in this article are of
the author and do not necessarily reflect those of the Bank of
Greece. The author is responsible for any errors or omissions.



Table | Classification of goods and services related to tourism consumption under sectors

of economic activity based on NACE rev. 2

Goods and services related to

tourism consumption NACE rev. 2 category

Accommodation Division 55: Accommodation

Restaurants

Travel agencies AN
8 related activities

Land transport
Water transport Division 50: Water transport
Air transport Division 51: Air transport

Car rental

Cultural services o
activities

Amusement and sports activities P
activities

Conventions and trade shows

Shopping for goods, gifts, souvenirs specialised stores

All sectors

Division 79: Travel agency, tour operator reservation service and

Division 49: Land transport and transport via pipelines

Division 77: Rental and leasing activities

Division 91: Libraries, archives, museums and other cultural
Division 93: Sports activities and amusement and recreation

Group 82.3: Organisation of conventions and trade shows

Group 47.2: Retail sale of food, beverages and tobacco in

Total Gross Value Added (GVA)

Division 56: Food and beverage service activities

2024*
(constant prices, % of
EUR millions) total GVA
13,778 6.9%
1,147 0.6%
3,719 1.9%
4,432 2.2%
1,334 0.7%
1,469 0.7%
n/a
429 0.2%
n/a
n/a
199,340 100.0%

Sources: IOBE (2012), Hellenic Statistical Authority and author’s own calculations.
Notes: Groups 82.3 and 47.2 are sub-categories of NACE rev. 2 Division 82 “Office administrative, office support and other business support
activities” and Division 47 “Retail trade, except of motor vehicles and motorcycles”, respectively.

* Provisional data.

2 TRAVEL-RELATED SERVICES IN THE CPI AND
THE HICP: DIFFERENCES AND SIMILARITIES

CPI measures changes over time in the prices
of goods and services purchased, used or paid
for by households. It is the primary indicator
of inflation in all member states of the Euro-
pean Union (EU) and serves as a key input for
assessing cost of living trends and economic
stability. To ensure representativeness, each
country constructs a “consumer basket” com-
prising a set of goods and services that reflect
the average consumption pattern of house-
holds. This basket includes expenditure cate-
gories such as food and beverages, housing,
energy, transport, communications, health,
education and hospitality (ELSTAT 2012).
Many of these items are purchased frequently
and thus directly influence households’ per-
ceptions of inflation.

To enhance comparability of inflation meas-
ures across EU member states, a harmonised

index, the HICP, was introduced in 1996
(ELSTAT 2016). The HICP differs from the
national CPI mainly in its domestic concept, as
it includes all goods and services purchased
within a country by both resident and non-res-
ident households. This design enables the
HICP to capture price movements relevant to
the single monetary policy of the Eurosystem
and to facilitate the assessment of price sta-
bility and inflation convergence required by the
Maastricht criteria for Economic and Mone-
tary Union (EMU) membership. The HICP
series is published monthly, currently using
2015=100 as the base year.!

As one of the most critical macroeconomic
indicators, the HICP informs both monetary
and fiscal policy, providing policymakers with
a consistent and reliable measure of consumer
price changes across the euro area (Gongalves
et al. 2021). Within this framework, the prices

1 As of 2026, the HICP base year will be updated to 2025=100.
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Table 2 Weights (%o) of travel-related services in the CPl and the HICP in Greece in 2025

(based on COICOP 5-digit level of aggregation)

2025

CPI HICP
[CPO0] All-items HICP 1000.00 1000.00
[SERV] Services (overall index excluding goods) 416.39 487.04
Total weight of travel-related services 139.21 225.78
[CP0733] Passenger transport by air
07331 Domestic flights 8.59 7.48
07332 International flights 10.76 10.11
0733 Passenger transport by air (weight of 07331+07332) 19.35 17.59
[CP096] Package holidays
09601 Package domestic holidays 0.85 2.93
09602 Package international holidays 1.25 4.27
096 Package holidays (weight of 09601+09602) 2.10 7.20
[CP11] Restaurants and hotels
11111 Restaurants, cafés and dancing establishments 87.06 118.32
11112 Fast food and take away food services 18.30 24.92
1111 Restaurants, cafés and the like 105.36 143.24
1112 Canteens 6.37 8.42
111 Catering services (weight of 1111+1112) 111.73 151.66
11201 Hotels, motels, inns and similar accommodation services 5.90 48.11
11202 Holiday centres, camping sites, youth hostels and similar accommodation services 0.14 1.22
112 Accommodation services (weight of 11201+11202) 6.04 49.32
11 Restaurants and hotels (weight of 111+112) 117.76 200.98

Sources: Eurostat database and author’s own calculations.

Note: Accommodation services (sub-category 112) include the items mentioned in subcategories 11201 and 11202, but exclude short-term accom-

modation rental services provided by short-term rental platforms.

of travel-related services (i.e. package holidays,
restaurants and hotels, and passenger air
transport) play an increasingly significant role.
These components are highly sensitive to both
domestic and international demand conditions
and often display pronounced seasonality,
usually associated with holiday effects includ-
ing Easter (Eiglsperger et al. 2025). This
reflects the dynamics of the tourism sector,
which is a major contributor to the Greek
economy (ETC 2023).

Although the CPI and the HICP include the
same sub-categories of goods and services, they
differ in their weighting structure (Kasimati et
al. 2021). Table 2 lists the 2025 weights
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assigned to these sub-components in both the
CPI and the HICP. The weights are designed
to indicate the importance of services, meas-
ured as shares in total household consumption.
As can be seen in Table 2, the weights of travel-
related services indices and sub-indices
reflect divergences between the CPI and the
HICP. This is explained by the fact that the
weights compiled for the HICP index include
the expenditure of private households, the
expenditure of foreign visitors and the expen-
diture of individuals living in various social
institutions, while the expenditure of residents
abroad is excluded. On the other hand, the CPI
tends to cover the expenditure of domestic res-
idents only. In addition, weights for the CPI



Chart | Restaurants and hotels in Greece's HICP and
CPI

(annual percentage change)

= Restaurants and hotels - HICP Restaurants and hotels - CPI

/\ \/M/ |

2024-01
2024-02
2024-03
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2025-04
2025-05
2025-06
2025-07
2025-08
2025-09

Sources: Eurostat and author’s own calculations.

are calculated on the basis of data from the
Household Budget Survey, whereas the HICP
uses additional household expenditure data
from the national accounts (Eidukas 2016).
These methodological differences explain the
variations observed between the Greek CPI
and the HICP in the weighting and inflation
patterns of travel-related services.?

As shown in Chart 1, discrepancies between the
annual rates of change for restaurants and
hotels in the CPI and HICP indices reflect the
impact of foreign visitor expenditure and sea-
sonal volatility, which are more strongly cap-
tured in the HICP due to Greece’s pronounced
tourism seasonality. While both indices aim to
measure consumer price dynamics, their scope,
weighting and data sources lead to systematic
differences in how travel-related services affect
the overall inflation rate. The HICP’s broader
coverage makes it more suitable for cross-coun-
try comparisons and monetary policy, while the
CPI remains a more domestically focused indi-

cator, particularly relevant for analysing resi-
dent household purchasing power.

3 THE CONTRIBUTION OF TRAVEL-RELATED
SERVICES TO SERVICES INFLATION

Among the five main components of the HICP,
the services component consistently carries the
highest weight (Bank of Greece 2025). Table
3 presents the average annual rates of change
in the services component, together with the
contributions of travel-related services sub-
indices over the period 2020-2025. In terms of
their relative weighting in the HICP, the three
travel-related sub-indices together account for
a weight of 225.78 %o, representing slightly less
than 50% of the total weight of the services
component (487.04%o in 2025). Specifically,
the combined contribution of these sub-indices
to services inflation, which stands at 5.0% in
2025 (based on data for the first nine months),
amounted to 61% in 2025 and 70% in 2024.

Following the sharp fall in travel-related activ-
ities in 2020 and 2021 due to pandemic-related
restrictions, these sub-indices rebounded from
2022 onwards, causing a significant upward
effect on services inflation. The restaurants and
hotels category has been the primary driver of
this recovery, reflecting both increasing
demand and higher input costs (notably for
energy’). The passenger transport by air and
package holidays sub-indices also show con-
sistently positive contributions, in line with
large tourism flows and higher international
travel costs. The sustained high contribution of
these components in 2024 and 2025 suggests
that travel-related services remain a key source
of underlying inflationary pressure within the
services sector. This indicates that inflation in
these categories is not merely a temporary phe-

2 The different base years for the CPI (2020=100) and the HICP
(2015=100) do not affect the variations observed in travel-related
services between the two indices, since inflation rates are used for
comparison.

3 Past record has shown that rising energy prices have consistently
contributed to inflationary pressures (Lazaretou and Palaiodimos
2025). In addition, research by Corsello and Neri (2025) reveals
that energy prices fuel a group of fast-moving items, such as

transport-related services.
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Table 3 Inflation of the services component and contributions of selected travel-related

services

Services inflation’

2020 1.4
2021 -1.0
2022 45
2023 4.5
2024 4.4
Jan.-Sep. 2025 5.0

Sources: ELSTAT and author’s calculations.

Restaurants and hotels

Passenger transport by air Package holidays

-0.46 -0.48 0.01
-0.18 0.07 0.00
3.38 0.46 0.08
2.96 0.32 0.09
2.59 0.34 0.17
2.50 0.45 0.12

1 This column presents the annual rates of change (%) in prices for the services component, while the next columns display the contributions
of travel-related services to the annual change in services inflation. The sum of these contributions per year does not equal the total inflation
rate of the services component, as the table includes only three sub-indices out of a large number of services sub-indices that make up the serv-

ices component.

nomenon, but may be related to structural
shifts in post-pandemic consumption patterns
or cost structures in the tourism industry.

4 THE EVOLUTION OF TRAVEL-RELATED
SERVICES PRICES IN THE HICP OVER THE
PERIOD 2016-2025

Between 2016 and 2025, inflation dynamics in
Greece displayed distinct cyclical phases in
response to successive global and domestic
shocks. The examined travel-related sub-
indices showed a clearly different behaviour
from the HICP index, reflecting their exposure
to tourism demand, energy costs and transport
constraints (see Chart 2).

During the pre-pandemic period (2016-
2019), Greece experienced a phase of subdued
and stable inflation, with the overall HICP
inflation averaging close to 0.7%. Inflation in
restaurants and hotels was persistently higher,
fluctuating around 2%-3%, in line with the
gradual recovery of domestic demand and the
steady expansion of the tourism sector fol-
lowing the sovereign debt crisis. In contrast,
passenger air transport exhibited substantial
volatility, with seasonal peaks frequently sur-
passing 20%-30%, largely driven by fuel-price
movements and strong tourist arrivals. Prices
for package holidays remained either negative
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or close to zero throughout this period, sug-
gesting probably limited pricing power among
tour operators amid strong competition and
price discounting.

The start of the COVID-19 pandemic in 2020
suddenly reversed these trends. As contain-
ment measures and international travel bans
took effect, both headline and sectoral infla-
tion turned negative. The overall HICP fell to
around -2% in late 2020, while prices in restau-
rants and hotels declined by roughly -3% as
demand collapsed and temporary tax reduc-
tions were introduced. The impact on passen-
ger air transport was extraordinary, with prices
dropping by more than 25% at the height of
the crisis. Inflation for package holidays also
turned slightly negative. This deflationary
episode reflected a sharp contraction in
demand for travel-related services, together
with significant excess capacity and deep
uncertainty in the tourism industry.

A strong rebound followed in 2022 and 2023,
when global reopening and supply-chain dis-
ruptions triggered an abrupt and persistent rise
in inflation rates not seen for decades (Kofina
and Petroulakis 2023; Catiforis 2022). The
strong inflationary pressures were driven by a
series of adverse supply and demand shocks
that affected economies across the globe
(Papageorgiou and Rizos 2024). Headline
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inflation accelerated to above 12% in Sep-
tember 2022, while the impact on travel-
related services was stronger. The rise in prices
for restaurants and hotels climbed to nearly
14%, as energy and food costs soared
(Bragoudakis et al. 2024), and passenger air
transport inflation reached an exceptional 70%
in August 2022, reflecting elevated jet-fuel
prices and increasing air-travel demand. Infla-
tion in package holidays also rose above 12%,
driven by capacity constraints and the release
of pent-up household savings. This phase illus-
trated the re-normalisation of tourism activity
following the pandemic, combined with cost-
push pressures intensified by Russia’s invasion
of Ukraine in February 2022, the conflict in the
Middle East in October 2023 and the subse-
quent energy-price shock (Bank of Greece
2023, 2024).

From mid-2023 onwards, inflation gradually
moderated across all categories, though travel-

related services remained above the pre-pan-
demic levels. The overall HICP inflation eased
to around 3% by 2024, while inflation for
restaurants and hotels stabilised at a level
between 6% and 7%, reflecting persistent wage
and food-price pressures in the hospitality sec-
tor (Bragoudakis et al. 2024). Passenger air
transport continued to display volatility, alter-
nating between temporary deflation in early
2024 and renewed surges above 30% during
the summer months, in line with global energy
fluctuations and limited airline capacity. Infla-
tion for package holidays followed a similar but
milder path, settling around 7%-9% as tourism
demand normalised and supply conditions
improved.

Overall, it seems that the travel-related serv-
ices inflation in Greece has been more volatile
and persistent than HICP inflation. The pat-
tern underscores the strong cyclical sensitivity
of tourism-dependent sectors to global eco-
nomic shocks. By September 2025, headline
inflation had largely normalised, yet prices in
hospitality and air transport remained com-
paratively elevated, pointing to structural rigid-
ity and sustained demand in Greece’s tourism-
driven economy.

5 CROSS-COUNTRY HETEROGENEITY: TRAVEL-
RELATED SERVICES INFLATION ACROSS EURO
AREA COUNTRIES

The examination of travel-related services
weights in euro area inflation demonstrates
substantial cross-country heterogeneity (see
Table 4). This heterogeneity reflects differ-
ences in the share of household consumption
devoted to travel-related services across the
twenty euro area countries. These differences
are driven by a combination of factors, includ-
ing geography, income levels, tourism inten-
sity and cultural consumption patterns.
Understanding these variations is essential for
interpreting travel-related services inflation
and for designing policy responses that
account for country-specific consumption

structures.
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The HICP sub-component “passenger trans-
port by air” exhibits notable variation, with an
overall euro area aggregate weight of 9.33.
Country-specific weights range from a low of
1.10 in Slovakia to a high of 21.17 in Cyprus,
underscoring substantial differences in house-
hold spending on air travel. The highest
weights are observed in Cyprus, Greece,
France, Malta, Ireland and the Netherlands,
reflecting a greater reliance on air transport for
domestic and international travel, particularly
in island nations and geographically peripheral
countries. Conversely, Slovakia, Slovenia, Bel-
gium and Croatia record the lowest weights,
suggesting a smaller role for air travel in house-
hold consumption, possibly due to greater
dependence on land transport or lower fre-
quencies of international travel. These patterns
highlight the influence of geographic location,
infrastructure and travel habits on the relative
importance of air transport in household
expenditure.

Similarly, the weight of “package holidays”
varies considerably across countries, with an
average of approximately 13.9, close to the
euro area aggregate of 13.31. Country-specific
weights range from 3.57 in Latvia to 30.81 in
Cyprus. The highest weights are observed in
Cyprus, Germany, Ireland, Slovenia, Spain and
Luxembourg, reflecting a larger share of
household spending on organised holiday
packages, which may be associated with higher
income levels or stronger preferences for pre-
arranged travel. In contrast, Latvia, Italy, Por-
tugal, France and Greece report the lowest
weights, indicating that package holidays rep-
resent a smaller component of household con-
sumption in these economies. Overall, these
differences illustrate the diversity of travel con-
sumption patterns within the euro area.

The “restaurants and hotels” sub-component
shows the greatest degree of variation, with an
overall euro area aggregate weight of 113.08.
Country weights range from 52.09 in Latvia to
216.21 in Ireland, highlighting large cross-
country differences in household spending on
hospitality services. The highest weights are

Chart 3 Inflation rates of the Travel Services Price

index in selected EU countries
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recorded in Ireland, Greece, Cyprus, Italy,
Spain and Malta, suggesting that restaurants
and hotels constitute a significant portion of
household budgets in countries with strong
tourism sectors or high domestic demand for
hospitality services. Conversely, Latvia, Lithua-
nia, Germany, Slovakia and Finland exhibit the
lowest weights, indicating a comparatively
smaller role for restaurants and hotels in
household consumption. Across all euro area
countries, the sub-index for catering services
consistently exceeds that of accommodation
services, reflecting higher household spending
on meals and dining relative to lodging. These
findings highlight the importance of tourism
intensity, income levels and cultural habits in
shaping household expenditure patterns
within the hospitality sector.

In this section, we also examine the evolution
of prices and inflation for travel-related serv-
ices in Greece and a group of comparable EU
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economies. The selection of comparable coun-
tries — Cyprus, Malta, Portugal and Croatia —
is based on their status as tourist destinations
competing with Greece. For each country, we
construct a composite inflation index, referred
to as the Travel Services Price index, using a
weighted average of three sub-indices (restau-
rants and hotels, passenger air transport and
package holidays), all adjusted to a common
base year (2015=100). The analysis covers the
period 2016-2025 (latest data available as of
September 2025), capturing the effects of
recent economic shocks, namely the COVID-
19 pandemic (2020-2021) and the subsequent
inflationary crisis (from 2022 onwards).

Chart 3 presents the year-on-year inflation
rates based on the Travel Services Price index
for the selected countries. The COVID-19 pan-
demic led to a sharp GDP decline as govern-
ments implemented restrictive measures to
contain the spread of the virus. Following the
severe decline in economic activity and the
consequent uncertainty, commodity prices and
inflation rates both fell (Le et al. 2021). Infla-
tion in the travel-related services sector fol-
lowed a similar trajectory, albeit to varying
degrees across countries. In Cyprus, the fall in
travel-related services inflation was the most
pronounced among the selected economies,
averaging -5.1% between June and October
2020, followed by Greece and Portugal. This
comparatively milder decline in Greece com-
pared to Cyprus may reflect the extent of strin-
gent containment measures during key phases
of 2020*.

As the global economy recovered, aggregate
demand rebounded more strongly than supply,
generating inflationary pressures (Bernanke
and Blanchard 2023), which were further
amplified by Russia’s invasion of Ukraine in
February 2022. The geopolitical shock led to a
sharp increase in commodity prices and inten-
sified overall inflation (Caldara et al. 2022).
Regarding the travel-related services sector,
inflation rose to unprecedented levels, with
Portugal and Croatia recording the largest
increases among the countries examined, while
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Malta experienced comparatively lower infla-
tion rates. In sum, the Travel Services Price
index appears to intuitively capture price
developments in the tourism industry, provid-
ing a useful summary metric.

6 CONCLUSIONS

This paper examines the role of travel-related
services inflation, namely restaurants and
hotels, passenger air transport and package
holidays, in shaping the evolution of the Greek
HICP during the period 2016-2025. The find-
ings demonstrate that these services constitute
an important and dynamic part of consumer
expenditure in Greece, having a significant
impact on the country’s inflation profile
through both their weight in the index and
their price volatility.

The analysis reveals that the combined weight
of travel-related services accounts for almost
half of the total services component of the
HICP, highlighting their critical role in the
measurement of consumer prices. This weight
reflects not only the domestic relevance of
tourism-related consumption, but also
Greece’s exposure to foreign visitor expendi-
ture, which the HICP captures more compre-
hensively than the national CPI. As such, the
Greek HICP seems to incorporate the cyclical
fluctuations and external shocks transmitted to
the tourism sector, linking domestic inflation
dynamics with global travel demand and energy
markets.

From a business cycle perspective, travel-
related services have exhibited strong cyclical
sensitivity as well as structural persistence over
a medium-term horizon. Their prices declined
sharply during the COVID-19 pandemic, con-
tributing to a temporary deflationary episode,
but rebounded strongly during the post-pan-

4 The containment measures, including mobility limitations, business
closures and social-distancing mandates, are documented by the
Oxford COVID-19 Government Response Tracker (OxCGRT)
that collected information on policy measures to tackle COVID-
19 over the years 2020, 2021 and 2022.



demic recovery, driven by pent-up demand, ris-
ing supply-chain costs and energy prices. In
particular, inflation for restaurants and hotels
has remained persistently elevated since 2022,
reflecting continued cost pressures and a
robust tourism rebound, while passenger air
transport and package holidays continue to dis-
play noticeable seasonal and fuel-related price
volatility. These developments suggest that
inflationary pressures within the tourism sec-
tor are not purely temporary but partly struc-
tural, linked to changes in consumer behav-
iour’, supply conditions and global energy
trends.

The cross-country comparison highlights that
Greece, together with other tourism-intensive
economies such as Cyprus, Malta and Portugal,
exhibits higher weights and greater volatility in
travel-related services inflation than the euro
area average. This heterogeneity reflects dif-
fering consumption patterns and tourism
dependencies.

Overall, the results emphasise that travel-
related services represent a vital and charac-
teristic channel through which external and

domestic shocks raise consumer price inflation.
Their weight, volatility and sustained price
momentum make them a key sector for under-
standing inflation persistence in Greece’s serv-
ices economy. Continuous monitoring of these
components is therefore essential for under-
standing the behaviour of a vital sector within
inflation measurement, assessing the trans-
mission of global shocks and informing
national policy responses to inflationary devel-
opments.

Future research could build on these findings
in two ways. First, a comparative study could
extend the analysis to non-euro area mediter-
ranean economies, allowing for a better under-
standing of how exchange rate regimes affect
inflation in tourism services. Second, as climate
change and sustainability increasingly influ-
ence travel behaviour and energy use, future
work could investigate the long-term structural
implications of the green transition for price
dynamics in transport, accommodation and
related services.

5 Karakitsios et al. (2024) consider consumer behaviour as an
additional factor that may determine international price
differences.
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The effectiveness of macroprudential policies in curbing operational risk exposures

Working Paper No. 344

Panagiotis Th. Konstantinou, Anastasios Rizos and Artemis Stratopoulou

Banks’ focus nowadays shifts to non-financial
risks, since credit and market risks are now well
understood and under better control. The
authors investigate whether macroprudential
policy, designed to enhance financial system
resilience, can mitigate or magnify losses stem-
ming from such risks. To do so, they use a panel
dataset on eurozone countries between 2009-
18 and examine the dynamic path of opera-
tional risk exposures in response to tightening

and loosening events of various macropruden-
tial policies. The results show that the tighten-
ing of specific measures, i.e. loan loss provi-
sions, liquidity and loan to value, increases
operational losses, whereas the loosening of
measures, such as conservation buffers, loan
loss provisions and debt service to income,
leads to a reduction in operational losses. The
results remain robust when the authors employ
the inverse probability weighted estimator.

Details matter: loan pricing and transmission of monetary policy in the euro area

Working Paper No. 345

Karlis Vilerts, Sofia Anyfantaki, Konstantins Benkovskis, Sebastian Bredl, Massimo Giovannini,
Florian Matthias Horky, Vanessa Kunzmann, Tibor Lalinsky, Athanasios Lampousis, Elizaveta

Lukmanova, Filippos Petroulakis and Klavs Zutis

Does the maturity of the relevant risk-free rate
influence the strength of monetary policy pass-
through to interest rates on new loans? To
address this question, the authors present novel
empirical evidence on lending practices across
all euro area countries, using AnaCredit data
covering nearly seven million new loans issued
to non-financial corporations in 2022-23. They
document substantial variation in (a) the preva-
lence of fixed- vs floating-rate loans, (b) rate
fixation periods and (c) reference rates. This

variation results in lending rates being
exposed to different segments of the risk-free
rate yield curve which, in turn, influences their
sensitivity to monetary policy changes. The
authors show that loans linked to shorter-matu-
rity risk-free rates experience more pronounced
monetary pass-through. Importantly, this
effect is not purely mechanical, as part of the
effect is offset by adjustments in the premium,
revealing previously less-explored hetero-
geneity in the pass-through to lending rates.

Exploring the role of technological innovation and fertility on energy intensity: is a fresh narrative
unfolding?

Working Paper No. 346

George Hondroyiannis, Evangelia Papapetrou and Pinelopi Tsalaporta

Amid the transition to sustainable energy sys-
tems, understanding the drivers of energy
intensity is essential for informed policymaking.
This paper investigates the influence of tech-
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nological innovation and demographic dynam-
ics on energy intensity across 27 OECD coun-
tries from 1990 to 2022, offering novel policy
insights. Employing a multifaceted empirical



strategy, the authors utilise dynamic common
correlated effects (DCCE) estimators to
address cross-sectional dependence and slope
heterogeneity, both salient features of their
dataset characterised by interdependent units.
The empirical findings indicate that techno-
logical innovation significantly reduces energy
intensity through improvements in efficiency
and the adoption of cleaner technologies. Eco-
nomic openness and GDP per capita are linked
to lower energy intensity, underscoring the role
of trade and wealth in driving energy efficiency.
Conversely, higher fertility rates are linked to
increased energy intensity, reflecting popula-
tion growth and greater demand for energy-

intensive services. Quantile regressions uncover
heterogeneity across the distribution, with
stronger effects of technological innovation and
credit access at specific quantiles. The authors
find that fertility positively influences energy
intensity across most of the distribution, with
the effect diminishing at the upper quantiles —
highlighting the fact that higher fertility is asso-
ciated with increased energy consumption pri-
marily at lower and middle levels of energy
intensity. Promoting technological innovation
and financial access, while accounting for
demographic pressures, is essential for achiev-
ing sustainable energy transitions in developed
economies.

Decoding climate-related risks in sovereign bond pricing: a global perspective

Working Paper No. 347

Sofia Anyfantaki, Marianna Blix Grimaldi, Carlos Madeira, Simona Malovana and Georgios

Papadopoulos

Climate change poses a significant risk to finan-
cial stability by impacting sovereign credit risk.
Quantifying the exact impact is difficult, as cli-
mate risk encompasses different components —
transition risk and physical risk — with some of
these, as well as the policies to address them,
playing out over a long-time horizon. In this
paper, the authors use a large panel of 52 devel-
oped and developing economies over two
decades to empirically investigate the extent to
which climate risks influence sovereign yields.
The results of a panel regression analysis show
that transition risk is associated with higher sov-
ereign yields, with the effect more pronounced
for developing economies and for high-emitting

countries after the Paris Agreement. In con-
trast, high-temperature anomalies do not
appear to be priced-in sovereign borrowing
costs. At the same time, countries with high lev-
els of debt tend to record higher sovereign yields
as acute physical risk increases. In the medium
term, using local projections, the authors find
that sovereign yields respond significantly but
also differently to different types of disaster
caused by climate change. They also explore the
non-linear effects of weather-related natural
disasters on sovereign yields and find a striking
contrast in the impact of climate shocks on sov-
ereign borrowing costs, according to income
level and fiscal space when the shock hits.

Assessing the impact of unconventional monetary policy on long-term interest rates in the euro area
with the use of a macro-finance model

Working Paper No. 348

Sophocles N. Brissimis and Evangelia A. Georgiou

This paper draws on the macro-finance model
developed in Brissimis and Georgiou (2022),
which exploits the expectations hypothesis

with time variation in the term premium, to

evaluate the effects of unconventional mone-
tary policy on long-term interest rates in the
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euro area. The empirical specification of the
model provides an overall excellent fit to the
data of the euro area. To assess the effects of
quantitative easing, the authors employ stock
measures of this variable derived from the lia-
bilities side of the Eurosystem balance sheet.
They provide estimates for both short-run and

long-run effects, the latter resulting from sus-
tained increases in central bank liabilities. The
empirical results suggest that stronger effects
on long-term rates arise from broader meas-
ures of quantitative easing, although these
effects seem to have weakened during the neg-
ative interest rate period.

Policy interventions to mitigate the long-run costs of Brexit

Working Paper No. 349

George Economides, James Malley, Apostolis Philippopoulos and Anastasios Rizos

This paper examines the long-term macro-
economic impacts of Brexit on the UK econ-
omy employing a dynamic general equilibrium
model that incorporates endogenous firm
entry, price markups and market competition.
By integrating the trade frictions introduced
by Brexit, the model explains how increased
trade costs have altered firm behaviour, mar-
ket structure and broader economic perform-
ance. The authors assess a range of policy

responses, from theoretically optimal but
practically difficult tax-subsidy schemes to
more realistic measures aimed at reducing
firm entry barriers, encouraging private and
public investment and subsidising labour costs.
The findings underscore the critical role of
policies that can most directly influence firm
creation, investment and competition in
addressing the structural challenges Brexit has
introduced.

A new proposal for forecasting inflation in the eurozone: a global model

Working Paper No. 350

Georgios Angelopoulos, Zacharias Bragoudakis, Dimitrios Dimitriou and Alexandros

Tsioutsios

This paper evaluates the forecasting per-
formance of the relatively new machine learn-
ing Global Unrefined (hereafter “GlobalUN")
model with respect to inflation in the euro-
zone. In this global pooled neural network
framework, the authors use a quarterly panel
dataset covering 20 euro area countries
(2001Q1-2025Q1) together with the EA-20
aggregate, which includes key variables such
as HICP, energy prices, food and others. Thus,
the network remains simple yet flexible
enough to absorb heterogeneity across coun-
tries. The contribution of this work is crucial,
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since monetary policy in the eurozone hinges
on accurate inflation forecasts (i.e. as ECB
decisions target expected rather than current
inflation). The paper’s findings are crystal
clear. The GlobalUN model outperforms all
other benchmark models, including the
advanced machine learning XGBoost model,
in almost all eurozone countries and horizons
(i.e. the NAIVE model seems to perform bet-
ter in a few cases). These results are useful for
policymakers, central banks and fiscal insti-
tutions, as they should take the GlobalUN
model into account as part of their arsenal.



Bond portfolio rebalancing during dash-for-cash events: evidence from the COVID-19 outbreak

Working Paper No. 351

Stefanos Delikouras, Athanasios Kontinopoulos, Dimitris Malliaropulos and Petros Migiakis

Using a granular dataset of bond fund hold-
ings at the security level, the authors examine
how non-bank financial intermediaries
respond to extreme liquidity crises like the
COVID-19 shock of March 2020. U.S. funds
primarily liquidated high-quality bonds, like
Treasuries, while euro area funds sold across
the rating spectrum. Despite these large liq-
uidations, portfolio allocations across ratings

and sectors remained stable, suggesting pro-
portional rebalancing to maintain investment
mandates. Funds with larger shares of highly-
rated bonds sold lower-rated bonds less
aggressively and experienced smaller losses.
The results highlight the importance of port-
folio composition for the resilience of market-
based finance and the transmission of mone-
tary policy.

Bank concentration and asymmetric interest rate spreads pass through: evidence from selected euro
area countries

Working Paper No. 352

Zacharias Bragoudakis and Alexandros Tsioutsios

The reaction of bank retail interest rates and
deposit rates to shifts in interbank rates is
influenced by the structural characteristics of
the financial and banking system, as well as by
the degree of competition within the banking
sector. A recursive momentum threshold
autoregressive asymmetric error correction
model (Recursive MTAR-AECM) with non-
linear adjustment is used to explore the exis-

tence of asymmetries in the adjustment of
lending-deposits spreads to deviations in inter-
bank rates for a group of selected euro area
countries. The findings provide evidence in
favour of asymmetric adjustment in interest
rate spreads and the asymmetric adjustment
associated with the market power of the bank-
ing sector concentration explanation of
interest rate rigidity.

Doing matters more than knowing: evidence from environmental preferences

Working Paper No. 353

Panayiotis C. Andreou, Sofia Anyfantaki, Konstantinos Dellis and Christos A. Makridis

This paper examines the relation between
financial knowledge proficiency, financial
behaviours and pro-environmental attitudes,
focusing on the willingness to pay for eco-
friendly products. Individuals who exhibit
stronger financial behaviours, such as saving for
the future and making considered purchases,
show significantly higher levels of environ-
mental concern and are more likely to engage
in sustainable consumption. The results also

show that financial knowledge proficiency does
not directly predict pro-environmental atti-
tudes; rather, its influence operates indirectly
by fostering sound financial behaviours. The
study highlights the importance of financial
habits in shaping long-term, environmentally
responsible decision-making and provides
insights for designing policies that integrate
financial capability with sustainability initiatives
to promote eco-conscious consumer practices.
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Natural disasters and the effects of reconstruction expenditure on output

Working Paper No. 354

Christos Chrysanthakopoulos and Athanasios Tagkalakis

Using a panel of 116 advanced, emerging mar-
ket and developing economies over the period
1990-2022, the authors examine the direct
effects of natural disasters on economic activ-
ity and public finances and the medium-term
effects of post-natural disaster reconstruction,
through public spending, on economic activity.
As anticipated, they find that natural disasters
negatively affect both economic activity and
public finances with the output effects being
more pronounced in the case of extreme vis-a-
vis major natural disasters. Employing a panel
local projection methodology combined with an
instrumental variable approach, and after con-
ducting a series of robustness checks to address
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endogeneity concerns, the results reveal that
reconstruction spending can serve as an effec-
tive driver of medium-term growth. Specifically,
a 1% increase in real cyclically-adjusted gov-
ernment expenditure following an extreme nat-
ural disaster leads to a 2.49% increase in real
output five years after the shock. Moreover, the
effects of reconstruction spending are found to
be stronger in countries with lower public debt,
lower trade openness, higher financial devel-
opment, fixed exchange rate regimes, emerging
market rather than advanced or least developed
economies, countries with higher old-age
dependency ratios and lower agricultural or
tourism dependence.
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