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ABSTRACT

This paper analyses the distributional implications of consumer inflation in Greece and of the
fiscal measures adopted to cushion its adverse impact on households in 2022. The analysis employs
the tax-benefit microsimulation model for the European Union (EUROMOD) to study how infla-
tion, income support measures, as well as measures aimed at containing prices affected house-
holds’ purchasing power and welfare across the income distribution. The study confirms that the
purchasing power of lower-income households was more severely affected by the 2022 inflation
surge than that of higher-income households, resulting in the so-called inflation gap. The unequal
impact of inflation was further magnified by the high shares of consumption in the income of the
poorer, resulting in a welfare loss differential of 9.2 percentage points between the bottom and
the top income decile. The adverse distributional impact of the inflationary shock was largely
offset by government policies, with a welfare loss of only 2.9% remaining for the population as
a whole. Fiscal measures were shown to close the inflation gap and mitigated the welfare loss
differential between the poor and the rich to just 0.7 percentage points. Price measures were dom-
inant vis-a-vis their income counterparts in compensating for welfare losses across the income
distribution and, most interestingly, had a significant progressive impact largely driven by the
electricity subsidy, as the support provided was inversely related to consumption. However, given
that they were not as well-targeted to low-income households, they were relatively cost-ineffi-
cient when compared with income measures. Nonetheless, the efficiency advantage of income
measures may be severely undermined in the presence of extensive tax evasion, which points not
only to the need for a careful design of targeted measures, but also to complementarities with
structural reforms fighting tax evasion.
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H ANAAIANEMHTIKH EMIAPALH TQN AHMOLIO-
NOMIKQN METPQON TIA THN ANTIMETQNILH
TOY MAHOQPILMOY LTHN EAAAAA TO 2022

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

NEPIAHWH

Sty maovoa ueAETN avohiovtal oL avadloveUnTXES emOQAOELS TOV TANOMELOUOU %Ol TOV
OMUOCLOVOULRMV UETEMV TOV VL0BETHON®RAV Yio TV AUPAUVOon TOV QUOUEVHV ETULTTOOEDY TOV
ota vowroxvold oty EAhdda to 2022. H avdlvon xonoLpuomToLel To virGdery o WirQomQooouoi-
wong Popwv-raoy®dv ™ Evownaixng "Evoong (EUROMOD) yio va pehetiioel g o Tan-
BwELoUGS, Ta LETEO OTHELENS TOU EL00TUATOS TWV VOLXOXVQOLAV, XOOMS ®oL TAL LETQA TOV OTO-
XEVOV OTY) OVYRQATNON TWV TLUMV, EXNOEATOV TNV 0LYOQAOTIXT] UVOLY ROL TNV EVNUEQLT TV VOL-
KORVQLAOV 0€ GLO TO €000 TNG ®oTavoung Tov eloodnuatos. H pedém empefatdver ot m ayo-
00OTXTY JUVAUN TWV VOLXOXVQOLDV UE YAUNACTEQO ELOGINUC ETNEECOTNXE TEQLOOGTEQO 0TS THYV
Gvodo tov TANBwELoNoU 10 2022 o€ OYXEON PE EXEIV TWV VOLROXVQOLMV e VYMAGTEQO EL06ON U,
YEYOVOGS Tov 0dNyNoe 0to Aeyduevo “ydouo tinBwoionot”. O dvicog aviirtumog Tov TAnBm-
oLopoU evioyUiOnNre TEQALTEQW atd Ta VYPNAL neEIdLO THG ROTAVAAMONE OTO ELOGINUO TWV PTO-
XOTEQWV, UE ATOTEAEOUO VO TQORVPEL EVOAL YAOUO WS TQOS TLS ATMAELES ROLVOVLIXIHG EVNUEQTOC
UETOED TOU RATHTOTOV ROl TOV OVATATOU ELOOIMUATIXOV dERATHUOQIOV TS TAEEWS TV 9,2 TOCO-
ottaimv povadwv. H agvnuiny) avadiavepntinig exidoaon g tinbweLotixig dtotagayig ovtt-
otabuiomre og ueydro fadbud amd ta pétoa otoLEng Tov vobeT OV, Ta OOl TEQLOQLOAY
TIC WTDOAELES OE GQOVS ROLVMVIXNG eEVuNUEQLag o uohg 2,9% yio tov TAnBuoud cvvolrd. Emi-
A€oV, To Omuootovouxd uEtpa eEdlenpay to ydoua thn0weLonol xot LMoy To XAoUO ATw-
AELDV ®OVOVIRIS EUNpEQLag NETOED pToy v ral TAovaimv og uéhig 0,7 tng mtocootiaiag povd-
dag. Ta pé€rpa mov oTdyevav 0T OVYREATNON TWV TLUDV RVOLAQYNOAV EVOVTL TV UETQWV OTY-
OLENC TOV ELOOANUOTOS TMV VOLXORUQLIDY IS TOOG THV AVILOTAOULON TMV OTWAELDV EVNUEQLAS OF
OAn v rotavow] Tov etcodjuatoc. Eiyav de mpoodeutini avadiaveuntiry enidoaon, mtov ogei-
AeTow #VEIG 0TV EMLAGTNON TNG RATAVALWONS NAERTOLRNG EVEQYELAG, 0BG 1) TALOEYXOUEVT) OTH -
OLEN MTaY AVTLOTEOQYMS OVAAOYT TS RATOVAAWONS. QoTd00, emeldr] dev Ntav eEl0OV oToXEVUEVAL
0T VOLXORUQLA UE YOUNAS ELOCINUA, NTAV 0TS OLROVOULKNG ATTOPEMS ALYOTEQO aTTodoTIRA O
oyéon pue 1o uEtpa otijoLlEng tov eoodfjuatog. Evroutolg, To oxeTRG TAEOVEXRTNUG OITTOTENE-
OUATIROTNTOS TOV ELGOIMUATIRMOY UETOMVY UToEel va virovouevBel cofagd vtd ouvByneg exte-
TAUEVNS POQOLAPUYS, YEYOVOS TTOU avadELRVUEL TNV avdyxn O)L UGVO YL TTQOOEXRTIRG O)E-
ALOoUG TV OTOYEVUEVOV UETQMV, GAMAG ROL VIO CUUTANQOUATIRGTNTA TOUS HeE dLaEBQmTIXES
UETOQEUOUIOELS YLOL TNV ROTATOLEUNON THS POQOILAPUYNC.
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I INTRODUCTION

The inflation crisis, which started in 2021 due
to the pandemic-related global supply bottle-
necks, escalated in 2022 with Russia’s invasion
of Ukraine, as high worldwide energy depend-
ency on Russia pushed further upwards the
prices of fuels and, subsequently, of other prod-
ucts as well. Euro area inflation rose from 2.6%
in 2021 to 8.4% in 2022, whereas in Greece the
respective rates were 0.6% and 9.3%.

Rising inflation weighs on households’ real
income, eroding their purchasing power.
Moreover, inflation has negative distributional
effects, as it disproportionately affects lower-
income households. On the one hand, the lat-
ter have a higher propensity to consume and,
in some cases, even spend more than they earn.
Furthermore, they are often credit con-
strained, so rising prices may ultimately con-
tain their consumption.! On the other hand,
food and energy products, which have experi-
enced the largest price increases in recent
years, have a larger share in the consumption
basket of lower-income households.?

The above has put pressure on fiscal policy to
contain the welfare losses associated with the
inflationary shock and support the most vul-
nerable citizens, not only in order to stimulate
consumption and growth, but also to maintain
social cohesion by mitigating the adverse dis-
tributional effects of inflation.

This article aims to analyse the impact of infla-
tion on household disposable income and
assess how the latter was affected by the fiscal
measures targeting households in Greece in
2022, focusing in particular on distributional
effects. It is organised as follows: Section 2
offers a description, as well as a classification
by type and target group, of the fiscal measures
adopted in Greece in response to the energy
crisis, along with the associated costs and

financing sources. Section 3 introduces the
data and methodology employed, which is cen-
tered around EUROMOD, the tax-benefit
microsimulation model for EU countries. Sec-
tion 4 presents the empirical results from two
complementary points of view: the impact on
real disposable income — or household pur-
chasing power — and the impact on household
consumption welfare. It also explores what
drove the estimated changes in inequality by
looking at the contributions of the inflationary
shock, the associated fiscal support, as well as
other factors. Finally, the efficiency of the dif-
ferent types of inflation compensation meas-
ures is assessed by weighing their inequality-
reducing impact against their fiscal cost. Sec-
tion 5 concludes.

In brief, we find that the purchasing power of
lower-income households was more severely
affected by the 2022 inflation surge in Greece
than that of high-income households. Fiscal
measures significantly contributed to closing
the inflation gap and mitigating the resulting
welfare differential. Whereas price measures
were dominant compared to income measures
in compensating for welfares losses across the
income distribution, they were relatively cost-
inefficient in containing the adverse inequal-
ity impact of inflation due to their less targeted
nature. Nonetheless, the efficiency advantage
of income measures needs to be addressed in
the light of extensive tax evasion in Greece.

2 FISCAL MEASURES IN GREECE

In Greece, the fiscal interventions to address
the energy crisis were sizeable compared to its

This paper draws on the results for Greece included in the analy-
sis of six euro area countries in Amores et al. (2023). 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.

1 See Charalampakis et al. (2022).

2 See Villani and Vidal Lorda (2022).

58
Economic Bulletin
December 2023



euro area peers, amounting to 0.5%, 5.0% and
1.1% of GDP in 2021, 2022 and 2023, respec-
tively, against euro area support amounting to
0.2%, 1.9% and 1.8% of GDP in the respective
years. ® It should be noted, however, that most
of the interventions in response to the energy
crisis were financed by revenues from the
Energy Transition Fund (ETF)% reducing the
budgetary cost of support measures in Greece
t0 0.1%, 2.2% and 0.0% of GDP in 2021, 2022
and 2023, respectively.

Inflation compensation measures (ICMs) were
first introduced in 2021. They involved subsi-
dies on electricity consumption (amounting to
EUR 490 million), as well as extraordinary
direct financial support to households. The lat-
ter involved one-off lump-sum transfers to low-
paid pensioners, disabled people and the unin-
sured elderly, an increase in the heating
allowance and the payment of double the
amount of the minimum guaranteed income in
December (totalling EUR 384 million).

With the escalation of the inflation crisis due
to the Ukraine war in 2022, the fiscal support
package was substantially expanded. Its com-
position strongly favoured price measures,
such as subsidies, which accounted for 84% of
measures (see Chart 1).

In particular, out of a total fiscal package of
EUR 10.4 billion, subsidies on electricity and
gas consumption amounted to EUR 7.7 billion,
a significant part of which targeted enterprises.
Table A2 in the Appendix contains an exhaus-
tive list of the ICMs and associated costs in
Greece in 2022 by type of measure (price,
income and other).

Subsidies for household electricity con-
sumption were effectively progressive, as they
were inversely related to electricity con-
sumption (see Table A3 in the Appendix).
The subsidy rate varied throughout the year
depending on the evolution of electricity
prices. Households benefitting from the so-
called social residential tariff received more
generous support.
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In contrast, for household natural gas con-
sumption, a flat subsidy rate applied (EUR 20
per MWh from January to June 2022, except
for April 2022, when it was EUR 40 per MWh).
The Public Gas Corporation (DEPA) also pro-
vided a subsidy throughout the year. Lastly,
flat-rate subsidies were provided for diesel (12
cents per litre) and for heating oil (20 cents per
litre).

Other price measures concerned fiscal support
to farmers, including a refund of excise duties
on diesel and a reduction in the VAT rate on
fertilisers and animal feed (from 13% to 6%).
In addition, the “Power pass” programme
involved a one-off 60% refund of the increase
in electricity bills between December 2021 and
May 2022 for households’ primary residence,
with eligibility based on a net family income in
2020 of up to EUR 45,000 and a maximum ceil-
ing of EUR 600. Finally, the “Fuel pass” pro-
gramme included two lump-sum payments in
2022, through either a bank payment or a ded-
icated digital debit card. In May 2022, eligi-
bility criteria included a family taxable income
of less than EUR 30,000; car owners received
EUR 45 on a digital debit card or EUR 40 in
a bank account. In August/September 2022,
eligibility criteria included a family taxable
income of less than EUR 30,000 (with
expanded income criteria for each additional
member, and up to a ceiling of EUR 45,000);
car owners received EUR 80 on a digital debit
card or EUR 65 in a bank account. Subsidy
amounts were lower for motorcycle owners and
higher for island residents.

Regarding income support to vulnerable house-
holds, there were two main fiscal support pack-
ages, which were disbursed in April and Decem-
ber 2022. As in 2021, they targeted low-paid
pensioners, the uninsured elderly receiving
OPEKA (Organisation of Welfare Benefits and
Social Solidarity) benefits and recipients of dis-

3 See Checherita-Westphal and Dorrucci (2023).

4 The Energy Transition Fund (ETF) was established in 2021 (Law
4855/2021) to fund a variety of subsidies for electricity, natural gas,
heating oil and transport fuels. A breakdown of its revenues is pre-
sented in Table Al in the Appendix.



Chart | Estimated composition of inflation compensation measures in 2022
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Source: Author’s own calculations based on General Accounting Office estimates.

ability benefits. More specifically, the support
provided included payments of EUR 200 in
April 2022 and EUR 250 in December 2022 to
(a) pensioners with a monthly income of up to
EUR 600 and EUR 800, respectively, (b) the
uninsured elderly receiving OPEKA benefits
and (c) beneficiaries of disability benefits.
Moreover, beneficiaries received double the
amount of the minimum guaranteed income
and one-and-a-half times the amount of the
OPEKA child benefit in April 2022 and Decem-
ber 2022. The long-term unemployed received
support of EUR 250 in December 2022. Finally,
there was a further increase in the heating
allowance. The total cost of these measures
amounted to around EUR 1 billion and
accounted for 9% of the total fiscal package.

Fiscal support for the energy crisis was largely
withdrawn in 2023, totalling EUR 2.5 billion,
all of which was budget neutral.

The present analysis focuses on income and
price measures affecting households in 2022,
i.e. it examines a subset of the overall fiscal

support package. It covers 100% of the income
measures and 98.5% of the price measures
affecting households (see Table A2 in the
Appendix for details and validations of our
results against government cost estimates).

3 DATA AND METHODOLOGY

EUROMOD

The distributional effects were estimated using
EUROMOD?, a tax-benefit microsimulation
model of the European Union, currently
developed and maintained by the Joint
Research Centre of the European Commis-
sion. EUROMOD enables the analysis, in a
comparable manner, of the effects of taxes and
benefits on household incomes for individual
countries and the EU as a whole.

The distinguishing feature of microsimulation
models is that they operate at the individual

5 Version 1.4.113. For more information on the EUROMOD model,
see https://euromod-web.jrc.ec.europa.eu/ as well as Sutherland and
Figari (2013).
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level, i.e. they take into account diverse cir-
cumstances and characteristics of the popula-
tion of interest (Citro and Hanushek 1991) con-
tained in micro datasets providing information
on different sources of income (gross earnings,
pensions and social transfers), household com-
position and individual socioeconomic charac-
teristics. This allows the effects of public policy
to be studied along the income distribution and
across its various population segments.

EUROMOD 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
applying the rules for eligibility or liability to
individuals and households (Harding 1996). In
replicating current or hypothetical institutional
frameworks, static models assume away
behavioural responses on the part of micro
agents. Their key purpose has, hence, tradi-
tionally been to show the “morning after”
impact of a policy change.

Looking at the EU energy crisis of 2022, when
the price surge was sudden and mostly driven
by the increase in food and energy costs, this
assumption can be rationalised considering the
unexpected nature of the shock and the limited
ability of households to switch away from
necessity goods. Recent literature® analysing
demand responses to the inflationary shock
supports this assumption. More generally,
there seems to be some evidence that the total
distributional impact of (relatively small) tax
and benefit policy changes is close to their
direct effect.’

Data

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.

The present analysis employs the EU SILC
2020 wave for the simulation of income sup-
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port ICMs. For Greece, this is effectively a rep-
resentative sample of the population contain-
ing information on 32,832 individuals in 15,086
households.

The EU-SILC 2020 wave reports income infor-
mation for the year 2019. As such, the income
reference year of the micro dataset does not
correspond to the years relevant for the dis-
tributional analysis of inflation compensation
measures in 2022. Therefore, adjustments, in
the form of updating 2019 gross incomes, had
to be implemented so that the latter reflect
nominal levels in the base year 2021 and the
analysed year 2022. This so-called uprating
exercise 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 A4 in the Appendix sets out the assump-
tions underlying the uprating mechanism from
2021 to 2022 in the case of Greece,’ breaking
down household disposable income in its basic
sub-components. Two highlights from Table
A4 include: (a) the differential wage growth
applied to private and public sector employ-
ment, as civil servant wages had been frozen
since 2012, while for private employees an
annual wage growth of 1.8% was imputed on
the basis of the 2023 Q3 national accounts data
available at the time of analysis; and (b) the
pension freeze applicable from 2016 (Law
4387/2016).

The 2021 and 2022 income distributions
were, hence, artificially created in the basic
EUROMOD functionality, enabling the sim-
ulation of inflation compensation measures
targeting household incomes.

6 See Sologon et al. (2022).

7 See Barrios et al. (2019).

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

9 The Joint Research Centre of the European Commission 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).


https://ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-living-conditions
https://ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-living-conditions
https://euromod-web.jrc.ec.europa.eu/resources/country-reports/latest

For the simulation of price measures, an
extended functionality of EUROMOD is used,
namely the Indirect Tax Tool (ITT). The ITT
relies on data from the Household Budget Sur-
vey (HBS), which contains information on
household expenditure on goods and services.
In particular, the ITT draws on the harmonised
HBS, which is essentially a collection of the
national HBSs carried out by Eurostat every
five years. This is because HBSs, being national
surveys designed with the main purpose of cal-
culating weights for the consumer price index,
leave leeway for each EU country to decide
upon other objectives, methodology or even
frequency of the survey. Although there have
been continuous efforts to make the data com-
parable across countries and over time, dif-
ferences remain. Microdata harmonised by
Eurostat are available every five years, the lat-
est coming from the 2010, 2015 and 2020
waves.

In the present analysis, the harmonised HBS is
matched with the EU-SILC from the same year
to obtain an internally consistent dataset with
income and consumption data. At the time of
drafting, consolidated EU-SILC and HBS
microdata were only available for the 2010
wave of the HBS. The consolidation was imple-
mented by means of a semi-parametric proce-
dure developed by Akoguz et al. (2020). This
procedure combines the estimation of Engel
curves used in earlier studies (such as Decoster
et al. 2010) with matching techniques. It con-
sists of three main steps. First, a common set
of relevant covariates is identified in the source
and recipient datasets. Second, in the source
dataset, consumption goods are aggregated
into 20 macro-categories and expressed in
terms of consumption shares of income. These
aggregated consumption shares are regressed
against the set of covariates identified in the
first step. Third, the estimated coefficients are
used to construct fitted shares of consumption
in both the source and the recipient datasets
(i.e. in each of these datasets, 20 fitted con-
sumption shares will be constructed for any
household, based on the regression model
above). A Mahalanobis distance metric is used

to find the closest match between any house-
hold in the source and recipient datasets. Once
households from the recipient (EU-SILC) and
source (HBS) datasets are matched, the con-
sumption shares of the full consumption bas-
ket from the latter are imputed to the former.

Given the above, we explored to what extent
household consumption expenditure has
changed since 2010. The HBS provides infor-
mation on household consumption expendi-
ture across twelve categories defined by con-
sumption purpose, following the UN Statisti-
cal Commission’s Classification of Individual
Consumption According to Purpose
(COICOP).

Chart 2 depicts the evolution, across the latest
three HBS waves, of the expenditure share in
Greece of the five COICOP categories making
up the largest part of total consumption expen-
diture in 2010. The expenditure shares
remained broadly stable across all three waves,
with relative differences being most noticeable
in “food and non-alcoholic beverages” and
“housing, water, electricity, gas and other
fuels”, but still reaching up to 5% at most.

Moreover, as expenditure on energy goods is
particularly relevant for our analysis, we
explored the extent to which expenditure on
electricity, gas and other fuels has changed by
income quintile across the three more recent
HBS waves.

Chart 3 shows that the share of expenditure on
energy goods in Greece has increased for all
income quintiles since 2010, the increase rang-
ing from 1.7 percentage points (pps) for the
top income quintile to 2.7 pps for the bottom.
Across all waves, households with lower
income spend a larger portion of their budget
on energy compared to higher incomes.

Overall, there are changes in household expen-
diture patterns since 2010, but of relatively
small magnitude. We may hence have some
degree of confidence that the use of the 2010
HBS data to approximate current household
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Chart 2 Share of top five COICOP categories in total consumption expenditure (2010-2020)
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Chart 3 Share of expenditure on electricity, gas and other fuels in total consumption
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by means of counterfactual analysis, building
on two extended functionalities of EURO-
MOD.

First, we employ the Policy Effects Tool (PET)
in order to isolate the impact of income ICMs
from other factors driving household dispos-
able income changes in 2022.

The PET tool isolates policy effects from other
changes in the income distribution by assess-
ing household disposable incomes under the
actual system and a counterfactual system,
keeping household characteristics and market
incomes constant. Furthermore, to adjust for
changes in nominal income levels over time,
the monetary parameters of the tax-benefit sys-
tem are adjusted with a factor a, which reflects
benchmark indexation. There are two pre-
defined choices for benchmark indexation:
a=1 (custom), in which case the effect of pol-
icy changes is calculated simply in nominal
terms; and a= CPI, in which case the effect of
policy changes is calculated in real terms on
the basis of Eurostat’s Harmonised Index of
Consumer Prices (HICP) along with other
series of uprating indices.

Formally, let d, (p, y) denote the function cal-
culating at time ¢ household disposable income
on the basis of household market income y and
monetary parameters p reflecting the structure
of the tax-benefit system (e.g. tax rates, bene-
fit eligibility rules). Then, policy effects from
t=2021to t=2022, PE.,, are calculated as fol-
lows:

1
PEjgz, = - * d022 (20220 @V2021) — A2021 (P20215 Y2021)

Technically, instead of scaling monetary policy
parameters, the tool scales monetary input
variables (market incomes, expenditure and
assets) with the factor o and monetary output
variables with the factor 1/a.

Using the PET tool, we employ a novel
methodology in order to break down the total
change in household disposable income from
2021 to 2022 into three components:

(a) the nominal adjustment of income, that is
how disposable income grows on account of
“market income” growth, i.e. due to wage
growth and pension revaluation. This is
effectively what explains the change in
household disposable income once policy
effects have been accounted for. Using the
above notational convention, this is esti-
mated in nominal terms (a=1) as:

2022 (2022 Y2022) — 2021 (P2021) ¥Y2021) — PE2022

(b) gains arising from income support ICMs
estimated as:

PEzozz 'PEzL;zz

where PE,,,, stands for policy effects in a coun-
terfactual 2022 tax and benefit system, with no
income ICMs.

(c) the impact of other income support meas-
ures, estimated as PE,,.

Second, we used another extended function-
ality of EUROMOD, the ITT extension, to
account for price measures such as price caps,
price subsidies and discounts, and VAT reduc-
tions. Using the ITT extension, we simulate
household spending under the 2021 and 2022
actual systems, i.e. the 2021 baseline, which
considers household expenditure in 2021
(exp.,,) given the direct and indirect tax and
benefit rules in place at that time, and the 2022
reform system, which considers household
expenditure in 2022 (exp,.,) given the actual
inflation increase and the discretionary price
measures introduced by the government.
Given our assumption of full pass-through,
comparing household spending across these
two systems gives us an estimate of the effec-
tive rates of inflation (7= W) expe-
rienced by households across thg"in?lcome dis-
tribution. In addition, we simulate a counter-
factual 2022 scenario, where we assume that
the discretionary price measures introduced by
the government were not implemented. Com-
paring household spending under the coun-
terfactual 2022 (exp%») and the baseline 2021
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systems gives us the effective rates of inflation
that households would have experienced if the

price mitigation measures had not been in
. exp%'ozz-expzou

lace m¢=———L—

p €xXP 21

4 EMPIRICAL RESULTS

In the light of the above, empirical results are
presented from two complementary points of
view. First, we look at the impact of the infla-
tionary shock and the associated policy
response on real disposable income, or house-
hold purchasing power. Second, we focus on
household expenditure to measure the impact
on household consumption welfare.

We start by comparing changes in total nomi-
nal disposable income and consumer inflation
by income decile (see Chart 4). This gives a
general overview of the effects of the shock and
policy interventions, since inflation erodes the
real value of both consumption expenditure
and savings.

Government price measures have significantly
reduced consumer price inflation across the
income spectrum, as estimated actual inflation
was around 37% lower than in the counter-
factual scenario. Moreover, price ICMs have
effectively overcompensated for the inflation
gap between poorer and richer households, ' as
in the counterfactual scenario inflation would
have been higher (by around 2.4 pps) for the
poorest than for the richest households,
whereas it is estimated that following the pol-
icy response the top income decile in fact faces
a marginally higher inflation rate than the bot-
tom decile (by 0.3 pps).

This is because, while lower-income house-
holds are more strongly affected by energy and
food inflation, they also profit to a larger
extent from price measures in relative terms.
Following the government price measures, the
actual inflation rate across households is sim-
ulated to be widely equalised, even though
price measures are not exclusively targeted at
lower-income households, which nonetheless
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benefit marginally more than their richer coun-
terparts.

Disposable income increased by 2% on aver-
age in 2022, only partly compensating for
higher consumer prices.!! Disposable income
growth is inversely related to income, rang-
ing from 1.4% for the ninth income decile to
4.8% for the bottom income decile. This pat-
tern stems from the evolution of income
growth as the combined result of income
ICMs, nominal uprating and other govern-
ment measures affecting household dispos-
able income.

In particular, given that income support meas-
ures in response to the crisis predominantly
targeted lower-income households that are
more vulnerable to inflation, they are pro-
gressive in nature, increasing by 4.1% the
income of households in the bottom decile,
where they contributed almost the entirety
(87%) of the overall growth in nominal dis-
posable income. This contribution gradually
drops as we move to higher income brackets,
reaching about 0.03% for the top decile.
Therefore, income ICMs appear to mitigate
inflation-induced income inequality and the
disproportionate impact on the purchasing
power of lower-income households.

Income from employment often contributes
less to the disposable income of poorer house-
holds than unemployment or other social ben-
efits. This is what explains the increasing con-
tribution, along the income distribution, of
market income uprating to disposable income
growth. Furthermore, increases in nominal
earnings lead to the so-called “bracket creep”,
resulting in higher tax rates if tax brackets are

10 The so-called inflation gap refers to the higher inflation faced by
poorer households relative to their richer peers. Price increases for
energy and — to an even greater extent — food will increase the sub-
jective inflation rate of poorer households more than that of richer
households, as these goods account for a larger share of their con-
sumption. At the same time, energy price hikes also strongly affect
transportation and discretionary spending (recreation, culture,
restaurants and hotels), which have a stronger weight in the con-
sumption baskets of high-income households. See Bobasu et al.
(2023) and Battistini et al. (2022).

11 See Bank of Greece (2023), Annual Report 2022, Chapter IV, sec-
tion 5.1.
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Chart 4 Distribution of disposable income growth and consumer inflation (2021-2022)

(percentage change in equivalised disposable household income and estimated inflation by decile)
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Source: Author’s own calculations based on EUROMOD and ITT extension simulations, using EU-SILC and HBS data.
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showing the contribution of government inflation-related income measures to income growth. The solid line shows the change in
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member over (under) the age of 14.

not adjusted, especially so for lower income
groups.'?

At the same time, government income policies
not explicitly linked to the inflation surge — pre-
dominantly reduced social security contributions
and higher unemployment benefits as a result of
the increase in the minimum wage — had a re-
latively small and equal impact across income
groups.

Our second approach jointly evaluates price
and income changes by measuring the variation
in expenditure — net of any income increase —
needed for households to retain their level of
consumption welfare, i.e. how much extra
money households would need at the inflated
prices to afford the same basket of goods as in
the baseline scenario.

Accordingly, our results are depicted in Chart
5, which combines the effects of inflation,
income growth and government policies on
households’ welfare across income deciles.
This chart may be interpreted as showing the
changes in household welfare measured as
“compensating variation”, assuming a Leontief
utility function (i.e. how much money a house-
hold would need to spend so as to maintain a
given level of utility).

The green negative bars in Chart 5 show the
impact of the inflationary shock on the decile-
specific consumption basket, had there been no

12 The magnitude of the bracket creep effect depends on the differ-
ence between an individual’s effective marginal and average tax
rates. Households in the lower half of the income distribution face
particularly strong tax progression, with low effective average tax
rates but often very high effective marginal tax rates due to a phas-

ing out of transfers.
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price ICMs, approximated by the increase in
household expenditure as a share of household
. . expczozz = €XP20 . .
disposable income (—— ———). Since dis-
2021
posable income and expenditure are generally
not equal, the impact of a consumer price shock
on disposable income does not necessarily coin-
. . . . expczozz = €XP2n1
cide with the inflation rate (W)' In
particular, since households in the lower income
deciles spend more than they earn (implying
negative savings), the impact of the increase in
expenditure relative to disposable income in the
bottom four deciles is larger than the estimated

inflation rate.

Positive bars show the positive impact on
household purchasing power of (i) market

income growth (red bars), (ii) government
measures unrelated to the inflationary shock
(yellow bars), (iii) income ICMs (blue bars),
and (iv) ICMs on the price side (striped green
bars). The total net effect (dark green line) is
obtained by deducting the final price effect
(red dashed line) from the total positive impact
of market income growth and government
measures (blue dashed line).

As can be seen from Chart 5, ICMs compen-
sated for welfare losses across the income dis-
tribution. At the same time, they narrowed down
the welfare gap between the poor and the rich:
the negative impact of the inflationary shock as
a percentage of 2021 household disposable

Chart 5 Price and income effects based on household welfare

(% change as a portion of 2021 equivalised household disposable income, by decile)
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Source: Author’s own calculations based on EUROMOD and ITT extension simulations, using EU-SILC and HBS data.

Note: Equivalised disposable income is computed by dividing the household’s disposable income by the OECD modified equivalence
scale, which assigns a weight of one to the first adult of the household and a weight of 0.5 (0.3) to each additional household member
over (under) the age of 14.
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income, ranged from -3.4% in the bottom decile
to -2.7% in the top decile, implying a welfare gap
of 0.7 pps. Inflation, if left unaddressed, would
disproportionately burden the poor, raising
expenditure by as much as 15% for the bottom
decile against only 5.8% for the top decile.

As already mentioned, income ICMs increase
households’ disposable income in a progressive
manner, their positive contribution falling with
income. Overall, their positive contribution is
0.8% but as high as 4.1% for the lowest income
decile.

Price ICMs had a dominant effect vis-a-vis
income ICMs across all income deciles. More-
over, as already mentioned, they have a pro-
gressive character, in that they benefit lower-
income households more than their richer
counterparts. In fact, it is worth noting that
price measures compensated for about half the
purchasing power loss in the first income decile,
while income measures played a much smaller
role. The progressive footprint of price ICMs in
Greece is largely due to the design of the elec-
tricity subsidy (see Table A3 in the Appendix).

Overall, we may conclude that the adverse dis-
tributional impact of the inflationary shock in

2022 was largely offset by government policies,
with a welfare loss of only 2.9% remaining for
the population as a whole.

The above findings are also reflected in the
breakdown of the change in the S80/S20
inequality index (see Chart 6), where we can
see that ICMs have made a significant contri-
bution to limiting the inequality-increasing
pressures created by the 2022 inflationary
shock in Greece. Chart 6 breaks down changes
in the quintile share ratio (S80-S20), namely
the real disposable income of the top 20% of
the income distribution as a share of that of the
bottom 20%, calculated on the basis of the wel-
fare measure introduced earlier. In total, our
measure of inequality is estimated to have
increased by 1.6%. Inflation increased inequal-
ity by around 7.9%. Market income growth
also had an adverse, yet much milder, inequal-
ity impact, increasing the S80/S20 index by
0.8%. Government ICMs on the income and
the price side have jointly reduced the S80-S20
ratio by around 7.0%, almost offsetting the
inequality footprint of the inflationary shock.
Other income side measures, such as reduced
social security contributions and higher
unemployment benefits, were relatively neutral
in reducing inequality.

Chart 6 Breakdown of changes in inequality in Greece (2021-2022)

(changes in the S80/S20 ratio)
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Overall, Greece is estimated to have achieved
one of the highest inequality reductions
amongst its European peers'® thanks to its
rather progressive ICM profile, arising not only
from the targeted income measures, but also
from the progressive nature of the electricity
subsidy paid to households.

The finding that income and price ICMs have
both reduced inequality does not mean that
they were equally efficient. Given that
income measures are typically more targeted
at lower-income households, they are generally
more efficient at reducing inequality than price
measures. Price measures are predominantly
untargeted, in that they dampen price
increases for all consumers, thus incurring
higher fiscal costs compared with their income
counterparts.

In particular with regard to Greek ICMs in
2022, it was estimated that an extra 1% of GDP
spent on income ICMs increased the adjusted
disposable income of the bottom income quin-
tile by four times as much as the same amount
spent on price ICMs. This pattern was in fact
representative of the euro area.

Additionally, it is not fully clear whether price
ICMs achieve their intended objective of con-
taining prices, since the majority are depend-
ent on firms deciding to perfectly pass through
the government support to consumer prices.
They are, for this reason as well, a relatively
inefficient instrument to support the most vul-
nerable.

Nonetheless, the efficiency of targeted income
measures may be undermined in the presence
of extensive tax evasion, in which case house-
holds underreport their income to the tax
authorities so as to be eligible for income sup-
port. This caveat is particularly relevant for
Greece, yet we need to acknowledge the recent
legislative initiatives aiming to contain tax eva-
sion including, among other things, an
imputed floor for the taxation of self-employ-
ment income and the payment of benefits via
a prepaid card. With regard to the latter, ben-
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eficiaries should use at least 50% of their
allowance in electronic payments and pur-
chases, while the remaining amount may be
withdrawn in cash. Incentives are also provided
for anyone who chooses not to withdraw the
balance, but instead use it in electronic trans-
actions, along the lines of the tax lotteries cur-
rently being carried out by the Ministry of
Finance.

5 CONCLUDING REMARKS

In 2022, Greece implemented substantial fis-
cal interventions (amounting to 5.0% of GDP,
with a budgetary impact of 2.2% of GDP) to
cushion the adverse effects of inflation on the
economy and mitigate its adverse distributional
impact.

Our analysis makes use of the EUROMOD
microsimulation model and its extended func-
tionalities, namely the ITT and PET tools, to
assess how inflation and a subset of the above
fiscal measures, in particular those targeting
households, affected households’ purchasing
power and welfare across the income distri-
bution.

EUROMOD is a static model, hence it does
not account for households’ reactions to
changes in prices and assumes full pass-
through by firms of any increase in production
cost or government subsidy. Its scope is limited
to government measures directly targeting
households. As such, any indirect impact on
households arising from government support
directed to firms is not assessed.

Given the above, our results confirm earlier
empirical findings showing that the purchasing
power of lower-income households was more
severely affected by the 2022 inflation surge
than that of high-income households. The so-
called “inflation gap” between the bottom and
top income deciles is estimated at 2.4 pps and
is mainly attributed to the high share of food

13 See Amores et al (2023).



and energy goods in the consumption basket of
low-income households.

The unequal impact of inflation was further
magnified by the high shares of consumption
in the income of the poorer. Welfare losses,
measured as the increase in expenditure as a
share of the income required to afford the 2021
basket of goods and services, were as large as
15% for the bottom income decile compared
with 5.8% for the top income decile.

Fiscal measures significantly contributed to
closing the inflation gap and mitigating the
welfare differential.

Price measures (totalling around 3.5 EUR bil-
lion) were dominant vis-a-vis their income
counterparts in compensating for welfares
losses across the income distribution but, per-
haps most interestingly, they had a significant
progressive impact. Price measures have not
only lowered inflation by 37%, but also they
have effectively overcompensated for the infla-
tion gap between poorer and richer house-
holds, the top income decile facing a higher (by
0.3 pps) inflation rate than the bottom decile.
Moreover, they effectively compensated for
about half of the welfare loss implied by infla-
tion for the bottom decile, lowering the welfare
gap between the bottom and top income
deciles to 3.8 pps. These results are largely
driven by the progressive character of the elec-
tricity subsidy, as the support provided was
inversely related to consumption.

Income support measures, totalling around
EUR 1 billion, included one-off transfers to
vulnerable population groups, increases in the
heating allowance and supplements to means-
tested benefits. They accounted for 39% of the
estimated 2% increase in household disposable
income in 2022, which still fell short of the esti-
mated inflation rate. As they targeted low-
income groups by design, they were progressive
in nature. The income support package effec-
tively mitigated the inflation-induced income

inequality, increasing by 4.1% the income of
households in the bottom decile, where it con-
tributed almost the entirety (87%) of the over-
all growth in nominal disposable income. Its
contribution gradually dropped towards higher
income brackets, reaching about 0.03% for the
top decile.

The inequality-reducing impact of price and
income ICMs is also reflected in our break-
down of changes in the S80/S20 inequality
index in 2021-22. In total, the S80/S20 index is
estimated to have increased by 1.6% in 2022.
Government ICMs on the income and price
sides have reduced the S80/S20 ratio by 3.2%
and 3.9%, respectively, largely offsetting the
inequality footprint of the inflation and mar-
ket income growth.

Our analysis reveals a multifaceted picture
when looking at the cost efficiency of different
types of measures. Fiscal interventions involv-
ing price measures, which are not as well-tar-
geted to low-income households as income
support measures, imply a high fiscal burden.
In particular, it was estimated that given the
same amount of expenditure, income measures
achieved a quadruple increase in the house-
hold disposable income of the bottom decile
compared to price measures.

Nonetheless, the relative efficiency of income
measures may be severely undermined in the
presence of extensive tax evasion, which points
not only to the need for a careful design of tar-
geted measures, but also to complementarities
with structural reforms fighting tax evasion.

Overall, the policy mix in the fiscal support
package should address both efficiency and
effectiveness concerns. In parallel, despite its
estimated progressive distributional impact,
energy-related income support should remain
targeted and temporary, should be financed by
using the available fiscal space and should be
accompanied by energy-saving actions and
incentives to reduce energy consumption.
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APPENDIX

Table Al Breakdown of revenues of the Energy Transition Fund

(EUR millions)

Total revenues

Revenues from windfall profits mechanism (Law 4951/2022, Article 122)
— Renewables

Revenues from renewables (RES special account surplus until June 2022)
Revenues from CO, Emissions Trading System
Revenues from public utility services

Revenues from levy on producers for the period Oct. 2021-June 2022
(windfall profits)

Revenues from windfall profits mechanism (Law 4951/2022, Article 122)
— Lignite, Hydro & Natural Gas

Revenues from 10-euro levy on natural gas used for electricity production

Revenues from solidarity contribution on refineries (in 8 installments,
July 2023-February 2024)

2021
749

0

0
749

2022
5,782

1,783

1,100
1,026
400

367

1,106

2023
2,592

555

0
1,115
60

133
128

630

2024
1,205

63
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Table A2 Inflation Compensation Measures (ICMs) in Greece in 2022

(EUR millions)
Official  Simulated
A. Price Measures 8,867
Refund of Special Diesel Consumption Tax to farmers 76 65
Reduction of VAT on animal feed from 13% to 6% 15 12
Reduction of VAT on agricultural fertilisers from 13% to 6% 15 33
Subsidy for household electricity consumption (funded by ETF revenues) 3,187
Refund of 60% of the increase in electricity costs for the primary residence of households with an income 296 3,441
of up to EUR 45,000 (Power pass)
Subsidy to businesses for electricity consumption (funded by ETF revenues)* 4,171
Subsidy to households for natural gas consumption (not including DEPA subsidies; funded by ETF 94 55
revenues)
Subsidy to businesses for natural gas consumption (funded by ETF revenues)* 246
Subsidy amounting to 80% of the increase in the cost of agricultural electricity for the period Aug.-Dec. 2021
* 33
(funded by ETF revenues)
Subsidy to farmers for the increased cost of animal feed 50
Inclusion of animal feed transport in Crete in the Transport Equivalent scheme 8
Increase in the subsidy for the transport of animal feed to small Aegean islands 4
Prepaid card for the purchase of motor fuel by households (Fuel Pass) 300 447
Diesel subsidy (12 cents per litre) 217 251
Subsidy to taxi drivers amounting to EUR 200 in April due to increased fuel prices 5
Farmers’ subsidy for the increased cost of fertilisers 60
Heating oil subsidy (20 cents per litre) 90 93
B. Income Measures 991
Increase in the heating allowance and incentives for replacing natural gas with other forms of fuel 189 3
Support of EUR 200 in April 2022 and EUR 250 in December 2022 to pensioners with a monthly income 367 280
of up to EUR 600 and EUR 800, respectively
Support of EUR 200 in April 2022 and EUR 250 in December 2022 to 35,000 uninsured senior citizens
- . 15
receiving OPEKA benefits -
Support of EUR 200 in April 2022 and EUR 250 in December 2022 to 172,000 beneficiaries of disability 65
benefits
Double amount of the minimum guaranteed income paid to 225,000 beneficiaries in April 2022
94 14
and December 2022
OPEKA child benefit payments to 800,000 beneficiaries increased by one and a half in April 2022
243 222
and December 2022
Support of EUR 250 in December 2022 to 100,000 long-term unemployed 18 52
C. Other Measures
Additional cost of general government operators for electricity and fuel 523
D. Total ICMs 10,378
with a budgetary impact 4,596
affecting households 5,405
simulated 5,341 5,008

* Measures targeting enterprises.
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Table A3 Subsidy to households for electricity consumption in 2022

Month Consumption Subsidy (in EUR) per MWh
0-150 KWh 160
January
151-300 KWh 120
0-150 KWh 150
February-March
151-300 KWh 110
0-150 KWh 270
April
151-300 KWh 210
0-150 KWh 205
May 151-300 KWh 160
300 KWh + 100
0-150 KWh 185
June 151-300 KWh 140
300 KWh + 100
July 0+ KWh 200
August 0+ KWh 337
September 0+ KWh 639
0-500 KWh 436
October 501-1000 KWh 386/436*
1000 KWh + 336/386™
0-500 KWh 238
November 501-1000 KWh 188/238*
1000 KWh + 98/148*
0-500 KWh 221
December 501-1000 KWh 171/221*
1000 KWh + 81/131*

* An increased rate applies if electricity consumption is down by at least 15% relative to the previous year.
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Table A4 Income uprating 2021-22

(1)+(Q2)-3)-@ Disposable income

(68}

+

2)
(2a)

(2¢)

3)
4)
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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

Main old age pension
Supplementary old age pension
Minor old age pensions
Orphan’s pensions

Survivors’ pensions

Disability 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 insurance contributions

Uprating

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 * CP1

CPI

Based on housing costs

Wages and salaries per employee; national accounts data
GDP deflator

GDP deflator

Frozen up to 2022
Frozen up to 2022
Frozen up to 2022
Frozen up to 2022
Frozen up to 2022

Frozen up to 2022

As announced by government
Frozen

Based on Social Housing Organisation (OEK) subsidy rates

Simulated

Based on the severe disability benefit

Based on the scholarships provided by the State Scholar-
ship 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



