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Abstract: An essential aspect of deepening the level of economic integration between European economies is the
reduction of mutual economic disparities, which is especially emphasized by the formation of the supranational
monetary authority of the Euro-zone member states. However, fixing the currency for the euro and losing monetary
sovereignty in the circumstances of a structurally heterogeneous system meant that the same monetary policy provoked
different repercussions for member states. This research aims to point out the differences in the exchange rate
transmission mechanism between the representatives of two groups of Euro-zone member states: the core of the EZ
(Germany, Finland, Belgium, and France) and the periphery of the EZ (Greece, Spain, Portugal, Ireland), in the 1999M 1-
2021M1 time horizon. Empirical findings are based on estimates of the VAR model, i.e. derived impulse response
functions in the circumstances of shock transmission (nominal effective exchange rate) to inflation (consumer price
index). The results of the research indicate the asymmetry of the exchange rate transmission mechanism in terms of a
more pronounced and longer degree of exposure of peripheral economies to shocks of the nominal exchange rate
compared to the representatives of the core of the Euro-zone. Empirical findings confirm the asymmetry of the exchange
rate transmission mechanism as one of the indicators of the weakness of the Euro-zone, given the inflationary diversity
and the consequent anomalies of the monetary union with heterogeneous membership.

Keywords: Exchange rate, Euro-zone, Monetary policy

ACUMETPUNIA TPAHCMUCHUNIE AEBU3HOI’ KYPCA: CJTYYA)
EBPO-30HE

Ancrpakt: CyIITHHCKH aclekT npoayOJpuBama HUBOA €KOHOMCKe MHTerpucanoctu usmely EBporckux ekoHoMHja
npeacTaBjba pelyKoBame MelycOOHMX EKOHOMCKMX AMCIapUTeTa, IITO ce MOCeOHO akueHTyje (opMHUpameM
CyIpaHaI[IOHATHE MOHETAapHE BJIACTH 3eMasha WiaHuma EBpo-3oHe. Ho, dukcmpamem BamyTa 3a €Bpo M T'yOHTaK
MOHETAPHOT CYBEpEHHUTETa Y OKOJIHOCTUMA CTPYKTYPHO XETEPOr€HOT CHCTEMa 3HAYMIIO j€ /1a ICTa MOHETapHa MOJIUTHKA
U3a3UBa pa3HUYUTe pElepKycHje Mo 3emibe uwiaHuie. OBO HCTpaxuBame HMMa 3a Wb Ia yKaXke Ha pPasiHKe
TPaHCMHCHOHOT MEXaHM3Ma JIEBU3HOT Kypca n3Mel)y mpeacraBHHKa J1Be rpyTie 3eMasba wianuna EBpo-3one: jesrpa E3
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(Hemauka, ®uncka, benaruja u ®paniycka) u nepudepuje E3 (I'puka, Ilnanuja, [Topryranuja, Upcka), y BpeMEeHCKOM
nepuoxy 1999M1-2021M1. Emnupujcku Hanasu cy 6a3upanu Ha orieHn BAP Mozena oqHOCHO n3BeieHNM (hyHKIHjaMa
HMITYJICHOT OJ[3MBa Y OKOJIHOCTHMA TPAaHCMHCH]€ IIoKa (HOMUHAITHN e()eKTHBHH IeBH3HU KypcC) Ha HHIanujy (MHIEKC
HOTPOIIAYKKX IieHa). Pe3ynTaTu ucTpaxkuBama yKasyjy Ha aCHMETPHjy TPAaHCMHUCHOHOT MEXaHU3Ma JICBU3HOT Kypca y
CMHCITy H3paKeHHU]jeT U Ay>KeT CTEeNeHa U3JI0KEHOCTH NepruepHUX €eKOHOMHja Ha IOKOBE HOMUHAIHOT I€BH3HOT Kypca
y nopehemy ca npeacraBHAIIMA je3rpa EBpo-3one. EMnmpujcku Hama3n moTBplyjy aCHMETpHIHOCT TPAHCMHCHOHOT
MeXaHH3Ma JIeBU3HOT Kypca Kao jeJHOT O IloKa3aTesba ciaboctu EBpo-30He, ¢ 003upoM Ha HHGIIATOPHU TUBEP3UTET
Y NOCIIEJUYHE aHOMAJIMje MOHETapHe yHH]je ca XeTePOreHHM YWIAHCTBOM.

Kibyune peun: [IeBusnu kypc, EBpo-30Ha, MoHeTapHa MONIHTHKA

INTRODUCTION

Immediately after the losses brought by the Second World War, the concept of economic integration clearly took hold. The
development of integrations itself in the years to come is reflected in the creation of numerous foreign trade agreements that
eventually culminate in the establishment of the European Union (EU). However, economic integration reaches the peak of
its development with the emergence of monetary integration. The idea of the European Monetary Union (EMU) was to
promote the liberalization of capital and monetary flows and to reduce transaction costs through the introduction of a single
currency (Devereux, Engel & Tille, 2003). The benefits of the Euro-zone (EZ) were mainly intended to reduce the great
heterogeneity of European economies between the EZ core and the EZ periphery in terms of their economic development. On
the other hand, fixing the exchange rate of all EMU members meant not only giving up sovereign monetary policy, but much
more. It is feared that policy inadequacies could lead to spillover effects that would bring about the collapse of economically
connected countries much more quickly. This poses the greatest threat to members whose macroeconomic situation in the
country is not consistent with the monetary policy actions of EMU. The key indicator related to the design of an appropriate
monetary policy is the exchange rate, which, through its transmission to consumer prices, influences the formation of inflation
expectations and the allocation of government spending (Burlon, Notarpietro & Pisani, 2018).

This research aims to compare two groups of countries, EZ core and EZ periphery, in order to determine the strength of
exchange rate transmission to domestic consumer prices and thus greater sensitivity of peripheral countries to exchange rate
shocks. Knowing the intensity of exchange rate transmission to the domestic economy makes it easier to determine whether
the monetary policy of the observed country is pro-cyclical or counter-cyclical.

France, Germany, Belgium, and Finland were taken as representatives of the EZ core, on the other hand, the EZ periphery
consists of Greece, Spain, Ireland, and Portugal. The aim of the research is related to proving a lower degree of elasticity of
domestic consumer prices due to the exchange rate shock in the EZ core relative to the EZ periphery in the period 1999M1-
2021M1. A lower degree of price elasticity indicates fewer fluctuations in the inflation rates of the EZ core countries in the
observed period and thus a higher degree of economic stability in the event of external shocks. This indicates the adjustment
of economic policy is oriented toward the macroeconomic state of the EZ core countries. In order to isolate the reaction of
domestic prices to exchange rate changes, the authors use the VAR model that is most suitable for showing the strength of
transmission effects through the impulse response function (Tsagkanos, Evgenidis & Vartholomatou, 2018). Determining the
existence of endogenous asymmetry of exchange rate transmission in the EZ points to different levels of pass-through effects
among the structurally different economies. This indicates to us that the members of the EZ may need to fight against certain
monetary problems and that the policy they are pursuing is not directed towards solving them.

The paper is structured as follows: After the introductory section, Section 1 deals with a descriptive analysis of key EZ
indicators. Section 2 explains the model used in the research along with the interpretation of the key research results.
Concluding remarks are presented in the last section of the paper.

1. DESCRIPTIVE ANALYSIS: EZ CORE VS EZ PERIPHERY

Understanding the implications of the exchange rate transmission mechanism is particularly relevant when we consider the
structural heterogeneity of EZ member states. A higher degree of reaction of the domestic economy may indicate a higher
level of vulnerability of the observed country to external shocks. What does this mean? If we have low levels of nominal
exchange rate transmission to the domestic economy, any shock affecting foreign producers in terms of limiting production
will not have a relevant impact on domestic consumers (Devereux & Engel, 2002). The answer is based on the fact that relative
product prices will not fluctuate to the extent of high levels of substitution between the observed countries. On the other hand,

406



high levels of transmission can lead to exponential reactions of consumer prices in the direction of growth or decline, which
can further have their implications on the domestic economy (Comunale & Kunovac, 2003). In such volatile situations of high
exchange rate transmission, the existence of an autonomous monetary policy is extremely relevant. Why? The main reason is
that the central monetary institution can react to the consequences of high levels of transmission with counter-cyclical
measures (Ortega & Osbat, 2020). Such a reaction is possible if the central bank of a country has the credibility and trust of
the real sector that the instruments applied will lead to the desired results. From the point of view of the real economy, changes
in the exchange rate can directly affect the dynamics of prices of imported final products, which in turn affects the consumer
price index. Indirectly, the dynamics of the exchange rate due to currency devaluation can lead to an increase in wages, which
in turn can increase the prices of consumer goods (Ca'Zorzi, Hahn & Sanchez, 2007).

As noted above, the Euro-zone is characterized by a high degree of structural heterogeneity, but also by incentives to reduce
differences in economic development among members. The less-developed members (EZ periphery) compared to the EZ core
are taking advantage of the opportunities arising from the liberalization of monetary flows and have started to promote imports
(Campa, Goldberg & Minguez, 2005). It should be pointed out that the increase of imports in the current account brings the
problem of the current account deficit. The problems of the Euro-zone are highlighted here in the context of emphasizing the
degree of divergence of European economies, where the same exchange rate policy for all members does not suit every country
(Beker Pucar & Glavaski, 2020). In other words, some members face a current account deficit while others face current
account surpluses. Without the option of a monetary policy response, countries with deficits must bear economic costs until
the current account is adjusted (Beker Pucar & Glavaski, 2019). A higher level of imports implies higher volatility in the
exchange rate, which activates consumer price transmission, which can negatively affect the country's level of economic
activity. Figure 1 shows the evolution of the current account balance for the selected EZ core countries (Finland, France)
compared to the current account balance for the countries of the selected EZ periphery (Portugal, Ireland) during the period
1999-2021. We can observe that the countries of the EZ periphery have a current account deficit during most of the observed
period (as a consequence of import-oriented policies), in contrast to the core EZ countries, which have a surplus in the balance.

Figure 1: Current account balance (% od GDP), EZ core vs EZ periphery
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Source: authors’ review according the yearly OECD data

We see that Portugal initially occupies the worst position in the current account during the observed period, with a deficit of
up to 10% of GDP, while Finland initially occupies the best position. In addition to the surplus of the EZ core countries, we
can see that in the period around 2014 there is an adjustment in the current account of the EZ periphery countries, which
exponentially improves their deficit position in the current account. Ireland has high deficit rates due to a lack of investment
income just before the pandemic crisis. Figure 2 shows us a comparison between the remaining members of the EZ core and
the EZ periphery, where we see that the situation is relatively identical.
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Figure 2: Current account balance (% od GDP), EZ core vs EZ periphery
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Source: authors’ review according the yearly OECD data

The worst position during the observed period is also the member of the EZ periphery, in this case Greece, while Germany is
in the best position during most of the period as a member of the EZ core. After the 2014 period and the adjustment of the
current account of the EU periphery, Greece still records a current account deficit, but at a correspondingly lower rate, while
Spain improves its position toward a surplus.

Large current account deficits in the EZ periphery will increase countries' vulnerability to exchange rate fluctuations.
Exchange rate pass-through can affect the economic activity of the Euro-zone member countries through direct or indirect
channels, leading to deeper fiscal or monetary consequences (Cheikh & Rault, 2015). In countries where transmission is more
pronounced, the negative effects will be more relevant in the absence of available monetary policy instruments. In terms of
transmission, the degree of openness of the economy to non-EZ countries is important, as it leads to varying degrees of
consumer price inflation from imported products (Campa & Minguez, 2004). Figure 3 shows that, on average, the countries
of the EZ core register a higher level of GDP than the EZ periphery throughout the observation period. We also see that in
the event of an external shock in the form of the Great recession of 2008, the EZ periphery countries experience a relevant
decline in economic activity compared to the EZ core countries. This suggests that the EZ periphery is exposed to deeper and
stronger effects of exchange rate transmission without the possibility of a sovereign adjustment mechanism (Cheikh & Rault,
2017) . We can observe that the EZ periphery faces the costs of recession until 2015, in contrast to the EZ core, which initially
experiences a decline in economic activity, after which the movement returns to the previous growth trend. This means that
the costs induced by the external shock will have to be borne for a much longer period than if it is possible to adjust the
sovereign monetary policy to the macroeconomic state of the country.

Figure 3: Average GDP, EZ core vs EZ periphery
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Figure 4 shows how the more pronounced effects of nominal transmission negatively affect consumer price movements.
Milder exchange rate adjustments can lead to stronger inflation or deflation in the peripheral EZ member countries compared
to the core EZ members. Initially, we see significant inflation rates in the EZ periphery, and then a constant alternation of
expansionary and restrictive policies takes place, with the EZ periphery having a much stronger than desired effect relative to
the EZ core. This indicates deeper repercussions of the same policies on the members of the EZ periphery which leads to more
significant costs to their countries relative to the EZ core.

Figure 4: Average inflation level, EZ core vs EZ periphery
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2. Methodological framework
2.1 VAR model

The model consists of two groups of observed countries: EZ core countries (Belgium, Germany, France, Finland) and EZ
periphery countries (Greece, Portugal, Spain, and Ireland). The motive for excluding Italy from the group of EZ periphery
countries is related to the fact that in some studies Italy is considered an EZ core country; in order to obtain more transparent
results, it is excluded from this research. The VAR methodology has been applied to each country separately so that the results
obtained can be compared. All variables used in the research have a monthly frequency and are taken from the OECD database
and the Federal Reserve Economic Data (FRED) for the period 1999M1-2021M1. The following variables were used in the
research: (i) consumer price index, growth rate; (ii) nominal effective exchange rate of the Euro-area.

The VAR technique is best suited for constructing the impulse response function to determine the degree of transmission of
the shock from one variable to another (Jin & Nadal De Simone, 2020). The first step was to test the stationarity of the
observed variables using two formal stationarity tests: the augmented Dickey-Fuller (ADF) test and the Phillips-Perron unit
root test. For all variables where the null hypothesis of non-stationarity is accepted, the variable is differenced to obtain its
stationarity. The next step is to test the long-run cointegrated relationship between the observed variables of the same order
of integration (Cheikh & Louhichi, 2013). The presence of cointegration was tested by the Johansen test, which indicated the
absence of a long-run relationship in each of the observed countries. The VAR model includes the first differences of the non-
stationary variables and all the original stationary variables. After confirming the stability of the VAR model and the absence
of autocorrelation, we proceed to run the impulse response function showing the response of the consumer price index to the
exchange rate shock.

2.2 Results

As already indicated, the calculated impulse response function tells us the strength and duration of the transmission of the
exchange rate shock (NEER) to the consumer price index (CPI). Economies exposed to longer and stronger transmission are
more sensitive to both external shocks and policy measures (Ozyurt, 2016). In other words, currency appreciation can lead to
a differential decline in consumer prices due to changes in import prices. The impact on the real economy can be mitigated
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by active monetary policy measures, which emphasize the importance of the country's sovereignty (Colavecchio & Rubene,
2020).

Looking at Figure 5, we see a key difference between the two groups of observed countries. On one side we have the members
of the EZ core (Finland and France), on the other the members of the EZ periphery (Portugal and Ireland). The graph shows
us how the appreciation of the nominal effective exchange rate leads to a decline in the consumer price index (inverse
correlation). Figure 5 is based on the stronger effect of exchange rate transmission on the domestic consumer prices of the EZ
periphery countries compared to the EZ core. We see that the impact of the exchange rate shock is most pronounced in the
first month of each observed period, after which a gradual weakening occurs by the end of the fourth observed month. The
stronger transmission within the EZ periphery suggests that the spillover effects on the domestic economy are more
pronounced, implying that countries in the EZ periphery are much more exposed to exchange rate fluctuations than countries
in the EZ core (Bandt, Banerjee, Kozluk, 2008).

Figure 5: Impulse response function, EZ core vs EZ periphery
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Figure 6 shows us similar results when we compare the remaining EZ core countries (Belgium and Germany) with the
remaining EZ periphery countries (Spain and Greece). The results show that in Germany the impact of exchange rate
transmission on the domestic economy is more pronounced at the end of the second month, but this strong influence weakens
at the beginning of the next period. Belgium exhibits weak transmission effects throughout the whole four months, which
corresponds to the EZ core stability. Spain's transmission effects are not initially as strong as Germany's, but the shock effect
persists until the end of the four-month period, indicating a long-term effect of transmission. Finally, looking at Greece, we
find that the exchange rate transmission to the domestic economy is much more pronounced compared to the countries in the
EZ core, and the effects are long-lasting.

Figure 6: Impulse response function, EZ core vs EZ periphery
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To better see the sensitivity of the EZ core and the EZ periphery to exchange rate fluctuations, we look at Figure 7, which
compares the average values of the impulse response functions of the two groups of countries. We see that the transmission
effects are much more relevant and stronger for the EZ periphery countries, indicating the asymmetry of the exchange rate
pass-through between member countries. This finding is in line with Saiki (2011), as well as Bandt & Razafindrabe (2014).
This is a consequence of the structural economic heterogeneity of the EZ member countries. The impact of exchange rate
transmission on domestic prices is most pronounced in the first month presented for the countries of the EZ periphery, after
which its influence becomes weaker. On the other hand, the impact of exchange rate transmission on consumer prices is
strongest in the second month for the EZ core countries due to the lagged effects in Germany. After the second month, the
effects weaken. This suggests that identical supranational monetary policies will lead to different effects on the domestic
economy for both groups of countries.

Figure 7: Average impulse response function, EZ core vs EZ periphery
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3. CONCLUDING REMARKS

The focus of economic integration on reducing the divergence of European economies was originally a good idea in terms of
diminishing economic disparities between countries. It culminated with the creation of the European Monetary Union (EMU)
or the Euro-zone (EZ), when 19 EU countries have joined to date. EZ member states gave up their monetary sovereignty in
exchange for promoting other aspects of economic development. The liberalization of capital movement restrictions allows
for the stimulation of economic development, the development of financial markets, and the increase of trade flows between
EZ member states.

However, the fixing of the exchange rate has brought monetary problems caused by the regular functioning of an overly
divergent monetary system. Namely, the countries of the EU periphery (Greece, Spain, Portugal, and Ireland) promote their
share of imports towards the EZ members, but also towards other countries of the EU. This leads to an increase in exchange
rate fluctuations, which affect each member state differently. The question is why? Primarily because of the structural
heterogeneity of the countries belonging to the monetary union, the different levels of development of financial markets, the
functioning of transmission channels to the real sector, and political solidarity. In the absence of sovereign monetary policy
instruments that allow for countercyclical movements, the effects of transmission will be much more pronounced for the
countries of the EZ periphery. The negative effects of more pronounced transmission will persist over a much longer period
of time, affecting the real sector of these countries.

The focus of this paper is to highlight the different degrees of exchange rate transmission in core and peripheral EZ countries
and to point out the sacrifice of peripheral EZ countries in terms of sovereign monetary and exchange rate policies. The main
difference between the observed countries lies in the degree of structural development as well as in the orientation of policies
toward imports. As a result, peripheral EZ countries are more exposed to exchange rate shocks, which have a greater impact
on the domestic economy through consumer prices. Euro-zone adjustment mechanisms are concentrated toward the more
stable EZ core, suggesting a long-term response to the costs of the EZ periphery.

The VAR model was used to point out the differences in exchange rate transmission to consumer prices between the two
groups of countries over the period 1999M1-2021M1. The transmission is presented separately for each EZ core country
(Germany, France, Belgium, Finland) and EZ periphery (Greece, Portugal, Spain, and Ireland) to clearly compare the different

strengths of the effects between the two groups. The results of the VAR model suggest stronger and longer effects of the
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exchange rate shock on consumer prices in the EZ periphery, with the EZ core countries also showing significantly lower
results. In particular, EZ periphery countries are more exposed to exchange rate fluctuations, and policy measures to absorb
the negative effects are not implemented, as EZ core countries do not need severe adjustments. Therefore, the question is
whether the benefits of the monetary union outweigh the losses of monetary sovereignty having in mind specific
heterogeneous groups of EZ membership.
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