Impact of the launch of the common currency
on price level dynamics of the euro area
 implications for a would-be member state
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Abstract
The aim of the paper is to empirically investigate the impact of the common
currency on price level dynamics and nominal convergence process in the twelve
rst-wave euro area member states. In order to extract the net euro eect we
apply a dierence-in-dierence approach to a dynamic panel model.

Accor-

ding to the preliminary results, the launch of the euro seems to have had an
anti-inationary impact.

However, the introduction of the common currency

into circulation seems to have spurred some extraordinary short-run price effects (especially conspicuous in the goods sector), which in turn might have
contributed to the euro illusion problem.
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Introduction
Prior to the introduction of the common currency into circulation in the twelve
rst-wave euro area member states it was widely believed that the changeover
would have no impact on their price levels in the short run owing to the fact
that it was a nominal and fully anticipated occurrence. However, the reality did
not comply with the anticipations. Although the overall price level dynamics
in 2002 was comparable with the data from the previous year, in some sectors
extraordinary price eects were observed (Eurostat, 2003). The question, however, is whether and to what extent the introduction of the euro contributed to
those eects. The aim of the analysis is therefore to check whether the launch
of the euro  both the irrevocable xing of the nominal exchange rates in 1999,
and the currency changeover in 2002  had a signicant net eect on the euro
area member states' price level dynamics in the short and medium term.
The extraordinary price eects accompanying the euro changeover in the rstwave member states contributed  along with psychological and sociological
mechanisms  to the onset of the so-called euro illusion, i.e. the surge in ination perceptions trespassing by far the ocial price level dynamics. Owing
to the fact that money illusion may have serious negative consequences for the
economy (e.g. the potential increase in the ination expectations, resulting in
the second-round eects and slump in consumption Eife and Maier, 2007),
the in-depth analysis of this phenomenon is essential from the perspective of a
would-be euro area member state, facilitating the optimal policy design in this
eld.

Main questions
The main questions addressed by the analysis are the following:
(1) whether any euro-related price eects may be captured, controlling for demand and supply determinants of ination,
(2) which sectors (if any) were the most aected by the launch of the euro,
(3) whether the common currency contributed to the acceleration of nominal
convergence within the euro area,
(4) whether the price eects around the changeover date were cumulated or
spread over time,
(5) whether the menu cost hypothesis nds support in the macrodata,
(6) whether the dual display of prices was an eective measure reining in the
euro price eects.
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Operationalisation of the questions
Dierence-in-dierence approach

The potential impact of the introduc-

tion of the euro on price levels was analysed on the basis of empirical panel
ination model with dummy and interactive variables, which takes into account
the fact that the accession of 12 out of 15 European Union member states to
the euro area can be perceived as a natural experiment with a control group.
Such an approach (dierence-in-dierence) allows to infer on the impact of the
euro adoption on ination on the grounds of the dierences between the experimental (the euro area member states) and the control (the United Kingdom,
Denmark, Sweden) group prior to and after the launch of the euro. Separate
dummy variables for both groups are intended to capture any deviation of the
empirical ination from the theoretical (i.e. model-based) value.

Model specication

The key issue for the extraction of the net euro-eect

on prices is the selection of control variables, i.e. ination determinants. Due
to the fact that the specication should allow for simultaneous testing of several economic hypotheses, we decided to rest the analysis upon a pure empirical
model and not on theoretical concepts, such as the hybrid Phillips curve. Nevertheless, the ination determinants in the model were selected on the basis of the
variables commonly used as instruments for the forward-looking component of
the New-Keynesian Phillips curve, i.e. factors widely perceived as contributing
to ination expectations' formation (Galí and Gertler, 1999).
In general the specication of the model is the following:

Pk
PL
euro_area
hicpit = αi + β1 hicpit−1 + β2 hicpit−12 + j=1 γj Xit,j + l=1 (δl Dit,l
+
non_euro_area
euro_area
non_euro_area
θl Dit,l
+ φl Iit,l
+ ϕl Iit,l
) + ϑit ,
where:

•
•

hicp

stands for the harmonised index of consumer prices.

X

is a vector of control variables. These are: the output gap (output_gap )3 , comparative price level with respect to the EU average (cpl )4 ,
5
6
oil price dynamics (oil ) , unit labour costs dynamics (ulc ) , nominal eec7
tive exchange rate dynamics (neer ) and the cyclically-adjusted general
8
government primary balance (scal_stance) as an approximation for the
scal stance.
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Due to the monthly frequency of the database we approximate the output gap by the
cyclical component of industrial production. The component was extracted by means of the
Christiano-Fitzgerald lter. Source: Eurostat.
4 Source: Eurostat.
5 The oil price (in US dollars) accounts for global supply shocks, common for all the
analysed countries.
6 Source: OECD.
7 Owing to lags in the pass-through mechanism (approximately two quarters) the exchange
rate enters the equation in the sixth lag. Source: OECD.
8 As a percentage of GDP. Source: OECD.
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•

D

and

I

represent dummy and interactive variables respectively, upon the

estimates of which the inference on the euro price eects is based. Separate
variables were introduced for the euro area member states and the nonmembers, which was aimed at capturing (and comparing) the deviation
of the ination rate from its model-based value in both the experimental
and the control group. Dummy variables take value 1 in a specied period
for either euro area countries or non-members and 0 otherwise.

•

The interactive variables are computed as a product of dummy variables
and the comparative price level:

euro_area

Iit,l

euro_area

= Dit,l

non_euro_area
Iit,l

=

∗ cplit ,

non_euro_area
Dit,l

∗ cplit

The inclusion of such covariates allows for testing whether the launch
of the common currency contributed to the acceleration of the nominal
convergence process.

•

The autoregressive term accounts for the backward-looking component of
the model. Owing to the seasonal autocorrelation of residuals, the 12th
lag of the dependent variable was also included in the model.

In order to get a sectoral insight into the euro-eects on prices we estimate the
model for dierent dependent variables, namely the dynamics of the overall price

hicp ), prices of goods (hicp_goods ), services (hicp_services ) and food
hicp_food ) as well as prices in the restaurants and hotels (hicp_restaurants )
and recreation (hicp_recreation ) sectors. We include the last three categories
level (
(

(food, restaurants, recreation) due to the fact that they were pointed out by the
Eurostat (2003) as mostly aected by the currency changeover.

Econometric issues

The database contains 14 countries that had been the

EU member states by the year 1999, namely the so-called EU-15 excluding
Greece (because of the lack of relevant data). The sample covers years 1995 to
2006 and is of monthly frequency. Since the analysed group of countries is to
a certain degree homogenous, we apply panel econometric techniques, which on
the one hand enhances the eectiveness of the estimation compared to separate
models for each countries, and on the other hand allows for the time-invariant
heterogeneity in the panel and therefore reduces the risk of the estimation bias
compared to the pooled model.
All of the variables were subjected to the panel unit root tests  Levin-Lin-Chu
(Levin et al., 2002) and Im-Pesaran-Shin (Im et al., 2003)  and in all cases the
null hypothesis of non-stationarity was strongly rejected.
Due to the dynamic specication of the model both the Least Squares Dummy
Variable estimator (the xed eects model) and the Generalised Least Squares
estimator (random eects model) are biased (Nickell bias, Nickell, 1981). However, in the case of the xed eects model the bias decreases with the time span

4

of the series, since the estimation in this case consists in applying the OLS estimator to the data subjected previously to the so-called within transformation
(subtraction from each observation a mean of the variable calculated over time):

yit − yit = γ(yit−1 − yit−1 ) +

Pk

j=1

βj (xit,j − xit,j ) + (ϑit − ϑit ),

where:

yit =

1
T −1 (yi2

+ ... + yit + ... + yiT )

yit−1 =

1
T −1 (yi1

xit,j =

1
T −1 (xi2,j

ϑit =

1
T −1 (ϑi2

+ ... + yit + ... + yiT −1 )
+ ... + xit,j + ... + xiT,j )

+ ... + ϑit + ... + ϑiT ).
1
ϑit − T −1
(ϑi2 +
1
yit−1 − T −1 (yi1 + ... +

Owing to the correlation between the transformed error term

... + ϑit + ... + ϑiT )

and the lagged dependent variable

−ϑit−1
it
yit + ... + yiT −1 ), namely between two pairs: −y
T −1 and ϑit as well as T −1 and
yit−1 , there stands a problem of endogeneity in the model. The resulting bias
amounts to 1/(T − 1) and therefore the LSDV estimator is consistent when the
time span goes to innity. The Monte Carlo experiments proved the bias to be
insignicant already for

T =30 (Judson and Owen, 1999).

In the analysed case

the time span exceeds 100 observations and therefore the inference in the model
is primarily based on the results of the LSDV estimation.
Nevertheless, apart form the LSDV estimator two other techniques were used 
the generalised method of moments (the Arellano-Bond estimator, Arellano and
Bond, 1991) and the Bias-Corrected Least Squares Dummy Variable estimator.
The rst technique addresses the endogeneity bias in the autoregressive panel
models by means of instrumentalisation of the lagged dependent variable within
the model in rst dierences. The properties of the estimator are asymptotical
(with

N

approaching innity) and as such dedicated for panels with consider-

able cross-sectional dimension, which is not the case. Another approach to the
problem of endogeneity bias is its correction on the basis of the bias approximation (Kiviet, 1995,Bruno, 2005). However the variance-covariance matrix of
the Bias-Corrected Least Squares Dummy Variable estimator is inconsistent for
nite

N,

which is why the results of the estimation serve in the analysed case

merely for the control purpose.
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Results
Q: Has the launch of the euro area aected price level dynamics or
nominal convergence process in the member states?
A: The question was addressed by means of the following specication:
hicpit = αi +β1 hicpit−1 +β2 hicpit−12 +
nea≥1999
ea≥1999
+ ϑit ,
+ ϕIit
φIit

Pk

j=1

nea≥1999
ea≥1999
+
+θDit
γj Xit,j +δDit

where the dummy and interactive variables take the non-zero value from the
year 1999 onwards for the euro area member states and the non-members, respectively.
The results (Tables 1-6) indicate that the launch of the euro area seems not
to have inuenced signicantly neither the dynamics nor the convergence of
price levels in the euro area member states. The deviations of ination form its
model-based value in the euro area countries after 1999 are insignicant in all
the analysed sectors apart form recreation, in the case of which the empirical
ination was lower form the theoretical value. In the control group since the
launch of the euro area the price level dynamics, especially in the case of goods,
has been lower than he model-based value.

Estimation results for the model with the dynamics of the overall price level as
dependent variable. Deviations from the model-based value estimated for the period from
1999 onwards.
Table 1:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level of goods as
dependent variable. Deviations from the model-based value estimated for the period from
1999 onwards.
Table 2:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Estimation results for the model with the dynamics of price level of services as
dependent variable. Deviations from the model-based value estimated for the period from
1999 onwards.

Table 3:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level of food as dependent variable. Deviations from the model-based value estimated for the period from 1999
onwards.
Table 4:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Estimation results for the model with the dynamics of price level in the recreation
sector as dependent variable. Deviations from the model-based value estimated for the period
from 1999 onwards.
Table 5:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level in the restaurants
and hotels sector as dependent variable. Deviations from the model-based value estimated for
the period from 1999 onwards.
Table 6:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Q: Were there any euro-related price eects between the launch of
the euro area and the currency changeover?
A: The question was addressed by means of the following specication:
hicpit = αi + β1 hicpit−1 + β2 hicpit−12 +
nea_1999_2002
θDit

+

ea_1999_2002
φIit

+

Pk

j=1 γj Xit,j
nea_1999_2002
ϕIit
+

ea_1999_2002

+ δDit

+

ϑit

where the dummy and interactive variables take the non-zero value in the period
1999 through 2002 for euro area member states and the non-members respectively.
The estimation results (Table 7-12) indicate that prior to the currency changeover
the launch of the euro area seems to have had an anti-inationary impact on
the member states. The price level dynamics in the euro area between 1999 and
2002 was on average lower by 0.6 pp. form the model-based value. In particular, the anti-inationary eect applied to the goods, in the case of which the
eect amounts to -1,2 pp. In the analysed period there was no sign of nominal
convergence. On the contrary, the countries with the highest price levels experienced signicantly higher ination. In the control group between 1999 and 2002
no signicant deviations form the theoretical value can be detected. Assuming
fairly symmetrical shocks aecting all the European Union member states, the
estimation results may indicate that the negative deviation of empirical ination
in the euro area form the model-based value may be attributed to the launch of
the euro.
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Estimation results for the model with the dynamics of the overall price level as
dependent variable. Deviations from the model-based value estimated for the period 1999
through 2002.
Table 7:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Estimation results for the model with the dynamics of price level of goods as
dependent variable. Deviations from the model-based value estimated for the period 1999
through 2002.
Table 8:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level of services as
dependent variable. Deviations from the model-based value estimated for the period 1999
through 2002.

Table 9:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Estimation results for the model with the dynamics of price level of food as
dependent variable. Deviations from the model-based value estimated for the period 1999
through 2002.
Table 10:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level in the recreation
sector as dependent variable. Deviations from the model-based value estimated for the period
1999 through 2002.
Table 11:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Estimation results for the model with the dynamics of price level in the restaurants
and hotels sector as dependent variable. Deviations from the model-based value estimated for
the period 1999 through 2002.
Table 12:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Q: Has the currency changeover aected price level dynamics or nominal convergence process in the euro area member countries?
A: The question was addressed by means of the following specication:
hicpit = αi +β1 hicpit−1 +β2 hicpit−12 +
nea≥2002
ea≥2002
+ ϑit ,
+ ϕIit
φIit

Pk

j=1

nea≥2002
ea≥2002
+
+θDit
γj Xit,j +δDit

where the dummy and interactive variables take the non-zero value from the
year 2002 onwards for the euro area member states and the non-members, respectively.
Contrary to the period between the launch of the euro area and the currency
changeover, since 2002 price level dynamics in the euro area member states has
been signicantly higher from the model-based value of ination  on average
by 0.4 pp. What is more, in the control group there was a signicant downward
deviation amounting on average to -0.8 pp.

Such a result may indicate that

the euro changeover contributed to some signicant price eects in the euro
area member states.

These eects stem primarily from the goods sector, in

the case of which the empirical ination in the euro area since 2002 has been
higher by 1.4 pp. form its theoretical value. What is more, there is a strong
evidence of acceleration of nominal convergence within the euro area since the
currency changeover, especially in the case of goods. This may indicate that it
is not the decrease of transactions costs accompanying the irreversible xing of
exchange rates but the increase in the international price transparency following
the currency changeover that spurred the price arbitrage within the euro area.

Estimation results for the model with the dynamics of the overall price level as
dependent variable. Deviations from the model-based value estimated for the period from
2002 onwards.
Table 13:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level of goods as
dependent variable. Deviations from the model-based value estimated for the period from
2002 onwards.
Table 14:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Estimation results for the model with the dynamics of price level of services as
dependent variable. Deviations from the model-based value estimated for the period from
2002 onwards.
Table 15:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level of food as
dependent variable. Deviations from the model-based value estimated for the period from
2002 onwards.
Table 16:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Estimation results for the model with the dynamics of the price level in the
recreation sector as dependent variable. Deviations from the model-based value estimated for
the period from 2002 onwards.

Table 17:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of the price level in the
restaurants and hotels sector as dependent variable. Deviations from the model-based value
estimated for the period from 2002 onwards.

Table 18:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.

Q: May any euro-related eects be captured within several months
around the changeover date? Were they cumulated or spread over
time? Does the menu cost hypothesis nd support in the macrodata?
Is the dual display of prices an eective measure reining in the euro
price eects?
A: The questions were addressed by means of the following specication:
Pk
P06.2002
ea
hicpit = αi + β1 hicpit−1 + β2 hicpit−12 + j=1 γj Xit,j + l=07.2001 (δl Dit,l
+
nea
ea
nea
θl Dit,l + φl Iit,l + ϕl Iit,l ) + dual_displayit + ϑit ,
where the dummy and interactive variables take the non-zero value for six
months preceding and six months subsequent to the currency changeover for
the euro area member states and the non-members, respectively.
The estimation results (Table 19-24) indicate that around the changeover date
there were signicant price-eects in the case of some sectors that may be attributed to the euro introduction.
evidence is mixed.

In the case of the overall price level the

On the one hand, in the euro area member states there

was a signicant upward deviation from the theoretical value in January 2002
amounting on average to 0.6 pp., but on the other hand a 0.4 pp. deviation can
be detected in the case of the non-members in December 2001. Interestingly,
this may stem from the dynamics of price level of goods  especially food  in the
EU around the changeover date. In December 2001 and January 2002 the empirical ination both in the euro area member states and in the non-members
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was signicantly higher from the theoretical value.

In the months following

the changeover date signicant downward deviations may be detected in both
groups of countries.
Signicant price eects that may be attributed to the currency changeover took
place in the case of services, especially restaurants.

The eects were spread

over several months both prior and subsequent to the changeover date.

The

macrodata does not support the menu cost hypothesis, according to which the
euro-related price eects in the case of sectors with considerable nominal rigidities (especially restaurants) represent merely a shift in the time-structure of
price adjustments. The hypothesis implies a horizontal eects, i.e. a period of
downward deviation from the model-based value for several months preceding
the currency changeover, which is not the case according to our estimates. The
dual display of prices seems to be an ecient measure curbing euro price eects
in the case of the overall price level and price level food and in the restaurants
and hotels sector.

The countries which introduced this measure experienced

ination lower by 0.2-0.3 pp. than the euro area average.
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Estimation results for the model with the dynamics of the overall price level as
dependent variable. Deviations from the model-based value estimated for six months preceding
and six months subsequent to the currency changeover.
Table 19:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level of goods as
dependent variable. Deviations from the model-based value estimated for six months preceding
and six months subsequent to the currency changeover.
Table 20:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level of services as
dependent variable. Deviations from the model-based value estimated for six months preceding
and six months subsequent to the currency changeover.
Table 21:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level of food as
dependent variable. Deviations from the model-based value estimated for six months preceding
and six months subsequent to the currency changeover.
Table 22:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level in the recreation
sector as dependent variable. Deviations from the model-based value estimated for six months
preceding and six months subsequent to the currency changeover.
Table 23:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Estimation results for the model with the dynamics of price level in the restaurants
and hotels sector as dependent variable. Deviations from the model-based value estimated for
six months preceding and six months subsequent to the currency changeover.
Table 24:

Notes: One, two and three asterisks indicate statistical signicance at the level of 10%, 5%
and 1%, respectively.
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Conclusions
The main conclusions from the analysis are the following:

1. After the launch of the euro area and before the introduction of the common currency (1999 through 2002) ination in the member states was on
average signicantly lower than the model-based value. Such a downward
deviation was not detected within the control group. Consequently, it may
be stated that prior to the currency changeover the launch of the euro area
seems to have had an anti-inationary impact on the member states.
2. After the introduction of the common currency into circulation, ination in
the euro area member states was signicantly higher than the theoretical
value based on the model estimation. The eect was especially conspicuous
in the goods sector. Since 2002 there has been an acceleration of nominal
convergence within the euro area.

Ination in case of the non-euro EU

member states has been signicantly lower than the theoretical value.
3. Dual display of prices proved to be  at least in case of some CPI categories
 an ecient measure.
4. When it comes to monthly data, there were some signicant price eects
at the beginning of 2002 (especially in January) in the euro area member
states. In case of goods, especially food, signicant eects took place both
in the experimental and the control group, and consequently cannot be
attributed to the introduction of the euro. Signicant euro-related price
eects took place in the case of services, especially restaurants.

These

eects were spread over several months both prior and subsequent to the
changeover date.

In conclusion, the launch of the euro seems to have had an anti-inationary
impact on the member states. However, the introduction of the common currency into circulation seems to have spurred some extraordinary short-run price
eects, which in turn contributed to the so-called euro illusion, which consisted
in an increase of the ination perceptions that by far trespassed the ocial price
level dynamics. Due to the impact of ination perceptions on expectations and
consequently on wage setting dynamics (second-round eects) the euro illusion
may be the key to explain a signicant positive deviation of the euro area member states' ination from the model-based value since 2002.
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