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Introduction

The relationship between inflation and indirect taxes is bidirectional. Changes
in the price level affect the tax revenues by influencing the tax base. A higher than
expected rise in inflation results in an inflation premium, also called inflation tax,
allowing for an improvement of the budget balance. Inflation is therefore called
the “silent ally of the government” [Owsiak, 2017, p. 886]. Unexpected changes
in inflation can cause fiscal loosening or tightening [Jablecka, Jedrzejowicz, 2015,
p. 20]. The inverse relationship between indirect taxes and inflation consists in the
fact that changes in tax rates shape the prices. The fact that indirect taxes shape the
prices can result in inflation phenomena.

Wozniak [2002, pp. 9—10], interpreting the definitions of inflation by Friedman
[1968] as well as Laidler and Parkin [1975], concludes that a one-time bump in the
prices due to changes in VAT rates cannot be called inflation. This is explained by
the fact that these definitions do not apply to any increase in prices, but refer to an
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increase that is permanent and sustained over the long term. The concept of core
inflation by Quah and Vahey [1995], in turn, regards the changes in tax rates as

a source of non-core disturbances, determining the level of inflation.

The aim of the article is to identify the extent to which the price index in the
EU countries was shaped by changes in indirect tax rates. The subject of research is
all the more interesting given that the majority of EU countries decided to increase
VAT rates and excise duties in response to the financial crisis. However, in many of
them — paradoxically — a phenomenon of deflation occurred. Six countries with the
biggest difference between HICP and HICP-CT were selected for an in-depth analysis

of specific tax changes. The study covered the 2007-2016 period.

In order to ensure the comparability of data, the analysis was based on the har-
monised index of consumer prices (HICP) and the harmonised index of consumer

prices at constant tax rates (HICP-CT).

1. Measuring inflation excluding the impact of the state on prices

The state can impact prices through the use of administered prices or indirect
taxation of goods and services. There are two indicators that enable the study of the
impact of changes in indirect taxes on prices: the producer price index (PPI) and
the harmonised consumer price index at constant tax rates (HICP-CT). PPI does not
include indirect taxes, hence it reflects only the changes of prices determined by the
producers at different stages of production. The advantages of PPI as an alternative
measure of inflation have led some economists to suggest basing the direct inflation
targeting strategy on this indicator [Cizkowicz, 2012, p. 2]. In Poland, this indicator,
in a modified form, is calculated by the Central Statistical Office. It has been based

9 66

on producer prices in four sections: “Mining and quarrying”, “Manufacturing”,
“Production and supply of electricity, gas, steam and hot water” and “Water supply,
sewerage and waste management, reclamation”. The absence of a harmonised method

of calculating this indicator is also a disadvantage.

The harmonised index of consumer prices at constant tax rates (HICP-CT) is
considered to be the best — although not flawless — measure for investigating the
impact of changes in indirect tax rates that affect prices. The principles of their cal-
culation are standardised in all EU countries and that enables comparability between
countries. HICP-CT is defined as the ratio, which measures the changes in prices
of consumer goods and services excluding the impact of changes in tax rates in the
same period. The current rules for the calculation of the HICP-CT at national and
EU level are specified in Regulation of the European Parliament and of the Council

(EU) 2016/792 of 11 May 2016.

HICP-CT data is broken down into categories of the European classification
of individual consumption by purpose (ECOICOP), which enables the creation of

sub-indices.
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Basic pieces of information necessary for their calculations are: a) purchase prices
of products, b) characteristics that determine the product price, ¢) information on
taxes and excise duties levied, d) information as to whether a price is fully or par-
tially administered, e) weights reflecting the level and structure of the consumption

of the products concerned.

This measure is interesting from a cognitive point of view, it is, however, hypo-
thetical, as it assumes an immediate impact of changes in indirect taxes on prices.
The methodology ignores the time delays. Furthermore, in reality, an increase in
VAT rates can make the sellers increase the prices of goods and services to a lesser
extent than it results from the increase in rates, due to the competition on the market.
Hence, the HICP at constant tax rates helps to identify the potential impact of tax

changes on product price index, setting its upper limit.

2. The impact of indirect taxes on the HICP in the EU countries

The article uses the definition of indirect taxes adopted in the methodology of
the European Commission [2016a, p. 296]. Indirect taxes are the taxes on production
and imports, which include VAT, excise taxes and duties related to import, other
taxes on products and other taxes on production. During the crisis, the majority of
EU countries, in order to gain additional revenue, decided to increase the VAT and
excise duties, as well as to introduce new taxes on consumption. Fiscal policy had
an impact on prices. In Table 1, I calculated the impact of changes in indirect taxes

on annual HICP inflation rates in the EU countries.

Table 1. The impact of changes in indirect taxes on the annual rate of HICP inflation (annual percentage

changes; HICP from December to December), 20072016

Average | Average

Country 2007 (2008 | 2009 | 2010 | 2011 | 2012|2013 | 2014 | 2015 | 2016 | 2007— | 2008—

2016 2012
Romania 07109 17|57 02| 01|-01] 07]-3.0]-19 0.5 1.7
Latvia 04| 14| 51(-01| 18|-06| 01| 02] 02| 0.6 0.9 1.5
Greece 01 01] 05| 43| 14| 07]-09]-03| 1.9] 0.7 0.9 1.4
Hungary 02| 01| 37| 04) 08] 19| 03] 00] 02]-0.1 0.8 1.4
Lithuania 03 1.1 | 53] 00| 00| 02] 00/ 01| 0.1] 02 0.7 1.3
Estonia 0521|1905 02| 02| 02| 03] 03] 08 0.7 1.0
Czech Republic 06 18| 01| 12 01| 1.3] 09| 01| 02] 0.0 0.6 0.9
Spain 00 (-01| 03| 12]|-01] 21| 01| 00| 0.0] 0.0 0.4 0.7
United Kingdom 02 |-1.0 03| 18| 1.6| 02] 0.1] 00| 0.0 0.1 0.3 0.6
Bulgaria 02| 08| 06| 1.1|-02] 00| 00| 00| 00/ 03 0.3 0.5
Croatia 02 00| 13| 02]-01| 1.1 | 06| 05| 04| 0.1 0.4 0.5
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Average | Average
Country 2007 (2008 | 2009 | 2010 | 2011 | 2012|2013 | 2014 | 2015 | 2016 | 2007— | 2008—
2016 | 2012
Poland 06| 08| 07| 02| 08| 02| 03| 04| 0.0/ 0.0 0.4 0.5
Slovenia 01| 02| 12]03[-01] 10| I.1| 06]-02] 0.0 0.4 0.5
Cyprus 07 01| 00| 05] 03| 11| 07| 11| 00] 0.0 0.3 0.4
Netherlands 0.1 | 04| 00| 01 ] 03] 1.1 | 06| 02| 03] 0.0 0.3 0.4
Denmark 02| 02(-01| 07| 03| 05|-02| 02]-0.1] 0.0 0.1 0.3
Ireland 02| 08| 03|-04]|-02] 09| 08| 01| 02] 02 0.3 0.3
Italy 00| 00| 00| 02] 09| 04| 03] 01| 00] 0.0 0.2 0.3
Luxembourg 03| 00| 05| 02| 00| 06| 01] 02| 12| 0.1 0.3 0.3
Slovakia 00| 03| 02| 00| 09| 02| 00| 00| 0.0]-04 0.1 0.3
Finland 02| 03(-02| 03| 04| 08| 07| 05| 03| 0.2 0.3 0.3
Malta 03102010102 00| 03| 02| 03] 0.7 0.2 0.1
Austria 02| 01| 00| 00| 05| 00| 00| 0.1 ] 0.0 0.1 0.1 0.1
Sweden 05| 06| 02| 00]-01]-04]| 02| 01| 0.1 0.1 0.1 0.1
Belgium 021 00| 02]-03| 01| 02| 02]-03| 06/ 0.6 0.2 0.0
Germany 151 00| 01]-02] 01]-01] 0.1]-01] 0.1] 0.0 0.2 0.0

Note: Due to the lack of data for France and Portugal on the HICP-CT, these countries have been omitted from the analysis.

Source: own calculations on the basis of: [Eurostat].

This impact corresponds to the difference between the HICP and HICP-CT for
the same period. Due to the simplification of neglecting the impact of time delays
in the methodology of the European Central Bank, this effect is referred to as “av-
erage mechanical impact” [EBC, 2011, p. 64]. Countries are listed in descending
order by the average magnitude of impact in the 2008—2012 period, when most tax
increases were introduced, and which had a direct relationship to the financial crisis.
The average values indicate that changes in indirect tax rates most strongly shaped
the growth rate of prices in Romania, and the least in Germany and Belgium. One
should pay particular attention to the results for Latvia, Hungary and Lithuania in
2009, and Romania and Greece in 2010, where the upper limits of the impact of
tax changes on inflation are in the 3.7% to 5.7% range.

On the basis of the analysis of the data contained in Table 1, the countries where
the average impact of changes in taxes on the HICP in the 2008-2012 period was
1% or more have been selected for an in-depth study. These are: Romania, Greece,
Hungary and the Baltic countries.

The strength of the impact of tax policy on inflation is determined by the structure
of the tax system in a given country. The data in Table 2 shows that in all countries
selected for the study, the share of indirect taxes in total tax revenue is higher than
the average for the euro area and the EU. Compared with the euro area countries, this
share in 2015 in Hungary and Romania was higher by approx. 15 percentage points.
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Table 2. The share of indirect taxes in tax revenue (including social security contributions) 2007-2015

Country 2007 2008 2009 2010 2011 2012 2013 2014 2015
Hungary 40.3 39.7 422 47.1 47.5 48.6 48.7 48.7 48.2
Romania 433 42.6 41.0 453 46.5 47.5 46.8 46.6 47.5
Greece 39.9 39.9 384 39.7 40.4 38.4 40.0 43.8 443
Latvia 42.5 385 40.0 42.2 42.2 423 43.0 43.9 44.1
Lithuania 39.6 389 39.1 42.5 434 42.1 41.7 41.7 44.1
Estonia 433 39.0 42.0 41.8 43.2 43.9 42.6 43.2 42.9
EU28 34.6 33.7 339 349 35.0 35.0 34.8 35.1 349
EA19 33.4 325 32.7 332 33.1 33.0 32.7 33.0 32.8

Source: [Eurostat].

Moreover, while in the euro area from 2007 to 2015, the share of indirect taxes
in total income has decreased, in Hungary it has increased by approx. 8 percentage
points (8.9% in 2008-2012), and in Romania, Greece and Lithuania by more than
4 percentage points. In Estonia, the increase in the share of indirect taxes of nearly

5 percentage points has been observed in the 2008—2012 period.

The increase in taxes that influence prices has affected the price index, which

is illustrated in Chart 1.

State’s influence on prices through indirect taxes in different years of the studied
period resulted in increasing or decreasing inflation. A strong correlation between
increases in indirect taxes and inflation in Greece is confirmed by empirical research
carried out by Koutsouvelis and Papastathopoulos [2013, p. 61], which demonstrates
that changes in tax rates were responsible for the HICP measure in 82% in 2010,

and 60.7% in 2011.

It is worth noting, however, that in 2009, tax increases have prevented the Baltic
states from potential deflation, which would have occurred, had the changes in tax
policy not been introduced. For example, in Lithuania the HICP was at 1.2% and
the HICP at constant taxes -4.1%. In turn, the Latvian tax policy in 2009 resulted in

a reduction of deflation by 5.1 percentage points.

Chart 1 shows that the biggest differences between the HICP and the HICP-CT
occurred in the 2008-2012 period, therefore later in the paper, I identify the changes

in the tax systems, which caused these differences.
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Chart 1. HICP and HICP-CT (from December to December, 2015=100), 2007-2016

Source: own study based on: [Eurostat].
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3. Changes in indirect tax rates in selected EU countries

In response to the financial crisis, all studied countries increased VAT rates. In
the Baltic countries, the increases occurred in 2009. Estonia raised its standard rate
by 2 percentage points to 20%, and the reduced rate by 4 percentage points, from 5%
to 9%, while Lithuania from 8% to 21%. They remained at this level until the end of
the observation period. Latvia raised its standard rate by 4 percentage points, from
18% to 22% and the reduced rate from 5% to 12%. Improved economic situation
led to a small reduction in the standard rate by 1 percentage point in 2012, which

had a positive impact on reducing the HICP that year (Table 1).

In Greece, the strongest impact on inflation (4.5%) had an increase in VAT rates
in 2010. The standard rate has increased from 19% to 23% and remained at this
level in subsequent years. The reduced rates were increased twice in 2010 (4.5% and
9% to 5.5% and 11%) and in 2011 (6.5% and 13%). In Romania, a strong impact
(5.7%) on the price index in 2010 was caused by an increase in the standard rate
by 5 percentage points, from 19% to 24%. In 2016, this rate was lowered to 20%,
which weakened inflationary pressure and contributed to a reduction in the HICP by
1.9 percentage points. Similarly to Romania, in Hungary, the standard rate increased
by 5 percentage points in 2009 to 25%. At the same time, in addition to the 5%
reduced rate, a new reduced rate of 18% has been introduced. Fiscal decisions of
2009 explain, to a large extent, the difference between HICP and HICP-CT of 3.7
percentage points. Another strong impact of tax rate increases on the price index was
observed in 2012, (1.9%), which was caused by the second rise in the standard VAT
rate to 27%. Moreover, in the 20102015 period, Hungary has introduced a number
of indirect taxes other than VAT and excise duties, e.g. insurance tax, tax on car
accidents, telecommunications tax, tax related to public health, tax on overground

and underground networks, tax on solar panels'.

The study demonstrated that excise tax was an effective tool for raising addi-
tional revenue. Changes in excise rates had bigger impact on the price than VAT,
hence the study of tax policy in this area will explain the impact of taxes on the
HICP in the period, in which VAT increases have not occurred. For this purpose,
Table 3 contains the excise tax rates in 2007, 2012 and 2016. Their analysis shows
that the excise tax rates have increased significantly during the studied period in all

countries, thus, leading to an increase in the general price index.

' Hungarian tax policy in the 2003-2016 period has been described in detail in: [Mozdzierz, 2016,

pp. 229-277].



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl

Data: 25/02/2026 08

24:28

ANNA MOZDZIERZ

264

‘19102 ‘2107 ‘L00T ‘uoissiuwo)) ueadorny] :00In0g

*A13UN0d 9} Ul Plos J0U () ISIXA 10U $20P (—) :sjoquiks sadard 000‘[
1od — sopereSo 3y 000 T 1od — DJT 7 000°T 1od — ouss0I pue [2sa1p ‘[oxjad JOYOI[E JO /1 (q 10 OI[J 99ITAP %/[Y (» — OUIM ‘[ 1od — OULM ‘[O0]E [AYIO :DINSEOW JO SHU[) SAION

059y |s1Tr [ssLl |80y [€Tse |16l |el0s |Ts'se (8697 [0sT8 |Le0T |p's  [oThs |sTse [Levl |6vSL |evls [680T | somowSi)
9TSTI [9TSTI | PE001 |01F0€ [01°40€ TI'STI |LT90€ [$9°TO1 |$IHL1 0008 00002 (0057l [00°90T 06921 [00°'ST [ToLEl |9T8Tl [9TsTl 0d1
01'0€€ [01°08€ [vTT08 |L10E |LT0gE |TTskT [90L6g |€L1Tr |9590¢ [00°0€€ [00'0KF 00708 |00°THE |S6°6TE [SL'SST |ersLy |165Le |16°5LE | ouosomy
00°8th |26T6E |ThspT |LI0gE [L0T08 |TTsKT |8LTse [65°S8E 60608 [000g€ 00°TIE [009LT [00'IPE |s66TE [SLssT [09'6zr |€091€ [166sT | 1osaa
009y |LLTe |vSLST |erver (s 1028T |€o'6se [8981p |989L€ 0009 |LLTey [00°1€€ [009¢r (05Lor 62008 [26197 |65°6SE [6TLTE EE_MWM
009 |LLTey |L1Ty |vToLs |vTeLs |siizy ertzy | - |00189 00189 |00'pse 1718k | 17Ty |ToLes [611ey |61 1Ty w%wwm
W0E8 [0S [a1L€ |l 0088 |af0T [o81S [066F |96 [009T [009T [o€1T [w0TF |aL0E [O€T [eSLO |eSLO [eSL0 x0g
86111 |089L |99 |TITL [peLs |vsp |2oTs |080s |9gvh [000T 000 (000 [00%L |st'E9 |oTEr [8€Lp [SOPE [SOPE | gnivac
$6101 |0g9L |Lv99 |ere [veLs [prer |000 000 000 |00z [000 |000 [00%L [sve9 |orer [000 000 [000 | oumims
00TLIZ(00'06v1| 95146 | LY'0TET|96'8LTT [8L9T6 | I8'S90T|STH86 [SI'8SR | 00°0SYT|00'0SK| 000601 00001 |v'STET| L1'S06 |88'8ve [ov0sL fooose | i
otz | 20z [ ooz | ooz | zwoz | ooz | otz [ zoe | wooz | otz [ zioz | wooe | ooz | zioz [ wooz | stoe | zwoz [ ooz [
BIUOJ)ST erueny)I| AreSuny 900010) BIAJE] BIUBWIOY

9102 TI0T ‘L00T ‘(AN U1) SILHUNOD PaJOI[ds UI Sajer Anp SIXA "¢ Qe




Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 25/02/2026 08:24:28

THE IMPACT OF CHANGES IN INDIRECT TAX RATES ON INFLATION...

265

The calculations in Table 4 show that in the last decade, the rates of excise duty
have increased significantly. A high increase in the rate for cigarettes in Greece was
due to the increase of excise duty from EUR 5.14 in 2007 to EUR 82.50 in 2016

(per 1,000 pieces).

Table 4. Changes in tax rates between 2012 and 2007, and 2016 and 2007 (%)

Ttem Romania Latvia Greece Hungary Lithuania Estonia
A B A B A B A | B A | B A | B

Ethylalcohol | 0.0 -0.1| 46.4| s547| 1248 1248 147] 242] 380 425] 5341236
Still wine 00| o00] 472 717 o00] 00| 00| 00] 320 660] 155] 685
VSV;;zzklmg 00| 39.1| 472| 71.7| 00 00| 145| 186 320]| 66.0| 155]| 68.5
Beer 00| -0.1] 136222311301 130.1 [ 154.1[163.7]3187 532 53.6]123.7
Leaded 00| 251| 68 | 773 773 . .| 375] 375 02| 103
petrol

;Je‘ﬂzel‘ded 99| 41.1| 357| 452| 277 1024| 12| 19| 51.4| 514 470| 61.7
Diesel 216| 653] 29.0] 333 493 196 248] 141 232 346/ 60.1| 825
Kerosene 00| 273] 290/ 333] 457 93| 37| 23] 346 346| 92| 92
LPG 00 73] 15| 648] 600 1640| -6.6| 758[143.0] 1430 248] 2458
Cigarettes | 146.5 | 261.4 | 1453 | 277.2 ] 296.1 | 15042 | 32.8| 86.0 ] 100.1]151.6]139.9 [ 164.5

Note: Changes between: A (2012 and 2007), B (2016 and 2007).

Source: own calculations on the basis of Table 3 data.

With this in mind, it is interesting that in the discussions on the changes in indirect
taxes, attention is generally focused on VAT rates and increases of excise duties are

usually hardly mentioned.

Conclusions

In the modern economy, the state (government) has limited impact on prices. This
impact, however, is possible through the use of administered prices and changes in
indirect taxes. The experience from the last crisis shows that changes in indirect taxes
in some countries shaped, to a large extent, the growth rate of prices. It resulted in in-
creased or decreased inflation, and in the case of some countries in reduced deflation.
On the basis of the study of Romania, Hungary, Greece and the Baltic countries one
can conclude that the structure of the tax system with a high proportion of indirect
taxes equips fiscal authorities with tools to influence the prices. Reconstruction of
the tax system towards an even distribution of taxation between direct and indirect
taxes would help reducing inflationary pressures. Limiting the phenomenon of fiscal

illusions that occur with indirect taxes would be an additional advantage.
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Wplyw zmian stawek podatkow posrednich na inflacje w wybranych krajach UE

Celem artykutu jest rozpoznanie, w jakim stopniu w krajach UE poziom wskaznika cen byt ksztatto-
wany pod wplywem zmian stawek podatkéw posrednich. W celu poréwnywalno$ci danych analizg prze-
prowadzono w oparciu 0 zharmonizowany wskaznik cen konsumpcyjnych (HICP) oraz zharmonizowany
wskaznik cen konsumpcyjnych przy statych stawkach podatkowych (HICP-CT). Do poglebionych analiz,
majacych na celu rozpoznanie wprowadzonych zmian stawek VAT i podatku akcyzowego, wybrano sze$¢
krajow, dla ktorych roznica migdzy HICP a HICP-CT byta najwyzsza: Rumunia, Wegry, Grecja i kraje
nadbattyckie. Obserwacja objeto dekadg 2007-2016. Na podstawie przeprowadzonych badan mozna
wnioskowac, ze struktura systemu podatkowego, z wysokim udziatem podatkow posrednich, wyposaza

wiadze fiskalne w istotne mozliwosci ksztattowania poziomu cen.
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The Impact of Changes in Indirect Tax Rates on Inflation in Selected EU Countries

The aim of the article is to identify the extent to which the price index in the EU countries was shaped
by changes in indirect tax rates. In order to ensure the comparability of data, the analysis was based on the
harmonised index of consumer prices (HICP) and the harmonised index of consumer prices at constant tax
rates (HICP-CT). Six countries with the biggest difference between the HICP and HICP-CT were selected
for an in-depth analysis of changes in VAT and excise duties: Romania, Hungary, Greece and the Baltic
countries. The study covered the 2007-2016 period. On the basis of the study one can conclude that the
structure of the tax system with a high proportion of indirect taxes equips fiscal authorities with tools to
influence the prices.
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