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Abstract 

The sovereign debt crisis since the late 2000s in the Euro Area revealed that, in 

reality, there are two monetary unions in Europe, the core and the periphery. The 

core-north countries have sounder fiscal balances and lower inflation rates, whereas 

the periphery-south ones are more prone to higher inflation and public deficits. The 

principal aim of this paper is to explore which countries handle the nominal exchange 

rate of the euro. By doing this we will effectively challenge the statement “...one size 

fits all” upon which the euro project was built. We used the real exchange rates of the 

founding twelve Eurozone members as an empirical instrument. Our evidence is 

based on the bivariate regression analysis and the Asymmetric Component GARCH 

model (AC-GARCH). We discovered that the countries of the Eurozone core 

influence more the euro nominal exchange rate than the periphery ones. In addition, 

the euro is more vulnerable to the volatility shocks of the German and the French real 

exchange rates.   
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1. Introduction 

In 1999, the Euro Area took its physical form and the circulation of the euro took 

place on 01/01/2002. At that time, 12 members of the EU were willing to adopt the 

single European currency. Nowadays (2018), the Euro Area consists of 19 member-

states. Only during the Roman Empire, the European continent shared a common 

currency for the first and the last time. Therefore, the euro was not only a single 

currency but a historical challenge also. The adoption of the euro was expected to lead 

to the prosperity of the Euro Area (EA) countries. However, the debt crisis of 2010 in 

the Euro Area revealed the serious problems of the Euro. The majority of the 

Eurozone countries benefited from the adoption of the euro. According to the World 

Bank (2017), the euro boosted significantly the economic growth for Greece, Ireland, 

Luxembourg, Spain, Portugal, Finland, the Netherlands and Belgium from 2002 to 

2008. However, Italy was the only country which has been less favored by the euro 

(0,77% - GDP growth rate between 2002 and 2008). On the other hand, the economic 

recession of 2008 in Euro Area hit the most vulnerable economies of the monetary 

union. In fact, Greece faced an average economic downturn equal to -4,14% per year 

from 2009 to 2015. The basic question is if the European monetary union is still able 

to protect the economic and social prosperity of all citizens in the Euro Area during 

the difficult times of a recession.The truth is that the Euro Area needs reconstruction. 

For instance, Gomes (2018) highly support that the EU policy makers and leader must 

follow this direction in order to assure the sustainability of the European Monetary 

Union (EMU) in the long-run. 

Papanikos (2015) used the Real Effective Exchange Rate (REER) of the euro in order 

to examine how an overvalued or undervalued euro influenced the GDP growth in 

Greece and Germany. Also, Rusek (2012) discovered that the introduction of the euro 

in Southern Europe undermined its competitiveness. On the other hand, an 

undervalued euro (instead of a German mark) was beneficial for Germany because it 

accelerated the economy’s competitiveness growth and boosted exports. Candau et 

al(2014) suggest that the real effective exchange rate (REER) is stationary around a 

trend and provides evidence of (i) an appreciation of the REER, but (ii) no permanent 

overvaluation of the currency.Durand and Lopez (2013) proposed that the 

competitiveness of France and Germany increased due to the circulation of the euro. 

Opposite results emerged for Spain and Greece. Finally, Mirdala (2016) discovered 
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that Greece, Portugal and Spain lost a significant part of their competitiveness by 

joining the Euro Area. Consequently, the balance of current account deficits emerged 

for these countries. On the other hand, the introduction of the euro was in favor of the 

Dutch, German and Austrian economies. Recently, Afonso and Jalles (2017) 

attempted to provide evidence about the fiscal sustainability in the Euro Area. They 

assessed the time-varying features of fiscal sustainability in the euro area via 

revisiting the empirical relationship between the primary budget surplus and the debt-

to-GDP ratio.Quere and Coulibaly (2014) examined the contribution of market 

regulations to the dynamics of the real exchange rate within the European Union. 

Egger and Pfaffermayr (2013) discovered that the European Integration and the three 

EU enlargements were in favor of the core-EU member states, especially in terms of 

trade. Finally, Cheikh and Rault (2016) provided an update on the exchange rate pass-

through (ERPT) estimates for 12-euro area (EA) countries. Actually, their results 

notice that the distinction between “peripheral” and “core” EA economies in terms of 

pass-through has significantly decreased over the last two decades. 

The purpose of this study is to explore the impact of the real exchange rate of each 

Euro Area country on the nominal exchange rate of the euro. Additionally, the basic 

question that needs an answer is if the euro behaves like the German mark. In fact, we 

would like to explore if the euro is a currency which fits perfectly for all Euro Area 

countries. Therefore, we would discover if the euro assisted to a greater integration in 

the EU by following the idea and the methodology of Stoupos and Kiohos (2017a) 

and (2017b). Specifically, we investigate whether the impact of German economy is 

greater on the economic behavior of the euro than the rest Euro Area countries. 

Therefore, we used a bivariate regression model and we combined this model with the 

Asymmetric Component ARCH model. We produced an innovative binary linear 

regression (BLR) AC-ARCH model. A similar approach was used by Grossman and 

Orlov (2014) in order to study the dynamics of the overall volatility of exchange rates 

and its high-frequency, most economically destabilizing components. 

Our empirical results show that the countries of the Eurozone core influence more the 

nominal exchange rate of the euro instead of the periphery countries. In addition, the 

euro is more vulnerable to the volatility shocks of the German and French real 

exchange rate. In fact, the German economy plays the most important role in the 

behaviour and the volatility of the euro. 
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2. The Background 

The Maastricht Treaty established five rules for admission to the euro zone. Three 

rules requiring convergence in nominal indicators and two rules requiring 

fiscaldiscipline. The way these rules were written forced countries to converge on the 

lowest inflation rates in the zone (European Commission, 1993). 

The Maastricht criteria ensure that high-inflation countries attain credibility by 

demonstrating their commitment to low inflation before they are allowed in. This 

process supposedly prevents governments with a propensity for high inflation from 

entering the Eurozone.All current euro members successfully satisfied these rules to 

gain membership, and the end result was marked inflation convergence. 

The influence of Germany in the Euro Area increased significantly after the European 

debt crisis of 2010. Germany is the largest economy of the Eurozone by having a 

contribution of 3,033 billions of euros as nominal GDP (Eurostat, 2016). The second 

largest economy of the Euro Area is France (2,181 billions of euros as nominal GDP). 

(Eurostat, 2016). During 2010-2012, four member states of the Euro Area (Cyprus, 

Greece, Ireland and Portugal) demanded the economic assistance and solidarity of 

their partners in the monetary union in order to avoid official default. The European 

Leaders decided the temporary establishment of the European Financial Stability 

Faculty (EFSF) and the permanent establishment of the European Stability 

Mechanism (ESM). According to ESM (2017), the financial safety net of EFSF was 

779,8 billions of euros. The contribution of Germany was 211,11 billions of euros or 

27,1% of the total amount. The contribution of France was 158,5 billions of euros or 

20,3% of the total amount and the contribution of Italy (third largest economy of the 

Euro Area) was 139,3 billions of euros or 17,86% of the total amount. Additionally, 

the establishment of the ESM did not change the distribution of the contribution. 

Therefore, we observed that Germany contributes the highest portion of funds for the 

European financial safety nets. According to IMF (2015), Germany possesses 68,2 

billion of euros of Greek public debt. It is equal to 26,9% of the total Greek 

government debt and it means that Germany is the largest lender to the Greek 

Government. These events changed the power balance in the EU by manifesting the 

leading role of Germany. Undoubtedly, the German political influence is prevalent 

within the political institutions in the EU, such as the Eurogroup and the European 

Stability Mechanism. German policy influence becameobvious in the period from 
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2010 to 2017. The results of this research play a significant contribution for the 

economic behaviour of the euro from 2002 to 2015. Particularly, we intend to 

examine if the nominal exchange rate of the euro is more influenced by the real 

exchange rate (RER) of Germany instead of the other member-states of the Eurozone. 

We should also examine if the volatility of the German RER has more impact on the 

economic behaviour of the euro. Therefore, we shall discover that the German 

economy has always been playing a first and an important role on the euro from the 

beginning of its own creation. We decided to use the real exchange rate because the 

RER takes into account any changes in relative prices and shows what can actually be 

purchased with a currency. This means that the RER is normally trade-weighted.A 

country's RER is an important measure when assessing its trade capabilities and 

current import/export situation (Catao, 2007). The RER can be used to measure the 

equilibrium value of a country's currency, identify the underlying factors of a 

country's trade flow, look at any changes in international price or cost competition, 

and allocate incentives between tradable and non-tradable sectors. Therefore, the real 

exchange rate is an important tool which reflects the real condition of an economy 

(Catao, 2007).Additionally, when there are fluctuations in the price levels and the 

nominal exchange rate is fixed or does not automatically adjust, we have what is 

known as real exchange rate appreciation and depreciation. Real exchange rate 

appreciation creates a situation known as real exchange rate overvaluation. Due to a 

fixed or restrained nominal exchange rate not in line with the current price level the 

real exchange rate has become overvalued.  Such overvaluation can lessen export 

(goods and capital) growth; domestic goods and capital are, in real terms more 

expensive. On the other hand, the appreciation will increase imports (goods and 

services) because imports have become cheaper in real terms.  Overvaluation can be 

harmful to an economy and must be taken into consideration when examining 

exchange rate regimes (Paraskevopoulos and Paschakis, 2000).  

The opposite of real appreciation is real depreciation. This occurs when the domestic 

price level is higher than the foreign price level. The higher domestic price level 

means that the domestic price level over the foreign price level will be greater than 

one.  As a result, the real exchange rate depreciates; it takes more domestic currency 

to buy foreign currency.  The result of this depreciation is that exports of goods and 

capital have increased while imports of goods and capital have decreased. Real 

depreciation creates what is known as real exchange rate undervaluation. The 
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unresponsiveness of the nominal exchange rate to a higher domestic price level causes 

depreciation of the real exchange rate. If this depreciation persists, exports (goods and 

capital) will become in real terms, less expensive and therefore increase while imports 

(goods and capital), which are more expensive in real terms, will decrease 

(Paraskevopoulos and Paschakis, 2000). 

 

3. Data and Methodology 

In this paper, we decided to use the real exchange rate of the Euro vis-a-vis the US 

Dollar (USD)for the initial twelve members of the Euro Area and the nominal 

exchange rate of the euro vis-a-vis the US dollar. In fact, we decided to use the real 

exchange rate in order to discover the pragmatic economic situation in each Euro 

Area country. The common characteristic of Austria, Belgium, Finland, France, 

Greece, Germany, Ireland, Italy, Luxembourg, the Netherlands, Portugal and Spain is 

that they became the first EU countries where the euro had been physically circulated 

on January the 1st,2002. These countries have a common nominal exchange rate, but 

the real exchange rate differs. The data has been made by the authors by using the 

theory of real exchange rates.  In particular, we used the following formula: 

𝒆𝑹 = 𝒆 ∗
𝑷𝒇

𝑷𝒉
 (𝟏) 

Where, eR is the real exchange rate of a country, e is the nominal exchange rate, the Pf 

is the general price level of goods and services of host country (Eurozone) and Ph is 

the general price level of good and service of home country (United States). 

The real exchange rate is the nominal exchange rate adjusted for the changes in 

purchasing power of the currencies concerned from base period 0. It is important that 

Pf and Ph are the percentage changes in the Consumer Price Index (CPI) from the base 

period. Essentially, Pf and Ph are the inflation rates of the respective nations from base 

period 0.  

We assumed that our home country is the United States, and as such, our currency is 

the US dollar. The data of the nominal exchange rate of the euro against the US dollar 

was collected from the official database of the European Central Bank (ECB) and the 

total price levels for each country (Eurozone and United States) was gathered from 

the official database of the Bank for International Settlements (BIS). We collected 
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3,436 observations from 01 January 2002 to 31 March 2015 in a daily basis (last 

available data). 

The dataset was divided into three periods. The turning points were produced by using 

important historical dates of the contemporary financial world.  

a) 01 January 2002 to 09 August 2007 

During this period, the circulation of the euro took place and the modern world 

enjoyed the most thriving and prosperous years after the end of 2nd World War. 

However, this economic boom was terminated when the financial crisis of 2007-

2012appeared with a downturn in economic activity. The first phase of this crisis 

has been characterized as liquidity crisis when BNP Paribas terminated 

withdrawals from three hedge funds on 09 August 2007.   

b) 10 August 2007 to 30 April 2010 

This period is related with the global financial crisis of 2007. In particular, we 

examine the behavior of the euro and the real exchange rates after the beginning 

of the financial crisis of 2007 and before the start of the debt crisis in the Euro 

Area. During this period, a vast economic recession occurred in the majority of 

advanced countries, especially in the United States, the United Kingdom and the 

Euro Area.  

c) 01 May 2010 to 31 March 2015 

The present period is known as the sovereign debt crisis in the Eurozone. 

Particularly, after months of rumors, the ex-Prime Minister of Greece, George 

Papandreou, demanded the financial assistance of the European Commission, the 

European Central Bank and the International Monetary Fund in order to avoid the 

default of the Greek State. During this era, four countries of the Euro Area 

(Cyprus, Greece, Ireland and Portugal) signed Memoranda of Understanding. The 

European Commission, the Eurogroup and the European Council decided to 

establish firstly the European Financial Stability Facility (EFSF) and the European 

Stability Mechanism (ESM) afterwards in order to secure the sustainability of the 

Euro Area.  

Our empirical results were made by using a bivariate regression model and an 

asymmetric component generalized autoregressive conditional heteroskedasticity 
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(AC-GARCH) model. The bivariate regression model was executed by using robust 

least squares (RLS) methodology (Andersen, 2008). AC-GARCH model is 

appropriate in order to investigate short- and long-term volatility persistence, 

volatility clustering and volatility asymmetry (Engle and Lee, 1999).  

3.1 Bivariate Regression  

Our bivariate regression model utilized the natural logarithmic value of the nominal 

exchange rate of the euro against the US dollar as an endogenous variable (Ashley, 

2012). The exogenous variable is the natural logarithmic value of the real exchange 

rate of each Euro Area country.   

𝒍𝒏(𝑵𝑬𝑹)𝒕 = 𝜶𝟎 + 𝜷𝟏 ∗ 𝒍𝒏(𝑹𝑬𝑹)𝒕 + 𝒖𝒕 (𝟐) 

Where, NER is the nominal exchange rate of the euro against the US dollar and RER 

is the real exchange rate of each euro member-state.  

3.2 The Asymmetric Component GARCH model (AC-GARCH) 

Engle and Lee (1999) suggested the asymmetric component GARCH (AC-GARCH) 

model in order to explore the long-term and short-term volatility and the existence of 

leverage effect. The asymmetric component GARCH model permits mean reversion 

to a time-varying level qtand allows shocks to affect the volatility components 

asymmetrically. An AC-GARCH model is defined as: 

𝝈𝒕
𝟐 = 𝒒𝒕 + 𝜶 𝜺𝒕 𝟏

𝟐 − 𝒒𝒕 𝟏 + 𝜸 𝒅(𝜺𝒕 𝟏 < 𝟎)𝜺𝒕 𝟏
𝟐 − 𝟎. 𝟓𝒒𝒕 𝟏 + 𝜷 𝝈𝒕 𝟏

𝟐 − 𝒒𝒕 𝟏  (𝟑) 

𝒒𝒕 = 𝝎 + 𝒒𝒕 𝟏 + 𝝆 𝒅(𝜺𝒕 𝟏 < 𝟎)𝜺𝒕 𝟏
𝟐 − 𝟎. 𝟓𝝈𝒕 𝟏

𝟐 +  𝝋 𝜺𝒕 𝟏
𝟐 − 𝝈𝒕 𝟏

𝟐  (𝟒) 

Where, d(.)denotes the indicator function (i.e. d(εt-i< 0) =1 if εt-i < 0 and d(εt-i< 0) =0 

otherwise). αparameter presents the volatility clustering, γparameter shows the 

volatility asymmetry, βdisplays the short-term component of conditional variance or 

transitory effect, ρis the long-term component of conditional varianceand φparameter 

is related with the difference of ARCH and GARCH effect.  

 

4. Empirical Results 

This section presents the empirical findings of our research and it is divided into four 

parts. The first part (4.1) shows the historical timeline of the nominal exchange rate of 

the euro against the US dollar and the real exchange rate of the initial twelve (12)Euro 
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Area member states. The second part (4.2) displays the results of the annual inflation 

of the Southern Eurozone countries (Portugal, Italy, Greece and Spain), where their 

economies were more vulnerable during the Euro Area debt crisis in 2010. The third 

part (4.3) presents the bivariate regression analysis for each country and for each 

period. Finally, the last part (4.4) is related with the empirical evidence of the 

Asymmetric Component GARCH model (AC-GARCH). 

4.1 Historical evolution of the nominal and the real exchange rates in Euro Area (12). 

Figure 2 presents the historical development of the nominal exchange rates of the euro 

against the US dollar, as well as, the real exchange rates of the 12 Euro Area member 

states against the US dollar. The first characteristic of the timeline is that the nominal 

exchange rate of the EUR/USD operates as a mean of the real exchange rates of the 

12 Euro Area countries. The second feature is that the euro was stronger against the 

US dollar for Central west economies of the Euro Area from January 2002 to 

December 2006.  

On the other hand, the euro was weaker against the US dollar for Mediterranean 

countries, such as Greece and Spain.  Particularly, a US dollar had lower value at the 

core Euro Area countries. On the contrary, a US dollar had greater value at the 

periphery Euro Area countries. The third characteristic is that the real exchange rates 

of Ireland and Greece behaved totally different than the rest Euro Area countries. 

Particularly, the US dollar is stronger in Greece from June 2005 to December 2008, 

where the Greek real exchange rate does not follow the tendency of the Euro Area-12. 

In addition, we observe a similar attitude for Ireland. Particularly, the Irish real 

exchange rate does not follow the real exchange rates of the rest Eurozone countries 

from June 2006 to December 2008.  

Actually, Figure 1 reveals that all five (Ireland, Spain, Portugal, Greece, Italy) 

peripheral Eurozone members experienced impressive increases of the real exchange 

rate 10-25% using the GDP deflator as a proxy for inflation and 10-35% using the 

unit wage cost deflator. We decided to use data from 1999 to 2008 in order to show 

how the periphery countries of the Eurozone lost their competitiveness during the 

thriving decade (1999-2008) before the outbreak of the global financial crisis in 2008. 

After this crisis, the majority of Euro Area periphery countries implemented fiscal 

austerity measures in order to re-stabilize their economy through the internal 
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depreciation of their wage cost and general prices. In particular, one could observe 

that the entrance of Ireland in the Euro Area increased the wage cost by 35%. In the 

same period the labor cost in Italy Spain and Portugal increased by 15% and by 8% in 

Greece. It is beyond doubt that the EMU membership of the EU periphery countries 

led to a boom of their price levels, as well as, in their labor cost. This led to a loss in 

terms of economy’s competitiveness for these countries. 

 

Figure 1: The evolution of the real effective exchange rates and unit wage cost for the 

peripheral Eurozone countries (1999-2008) 

 

Source: European Central Bank (2017) 

The fourth feature of the timeline is that there is an integrated long-term tendency at 

the real exchange rate of all Euro Area countries from January 2009 to June 2013. It is 

clear that the real exchange rates of the Euro Area members follow precisely the 

economic behavior of the nominal exchange rate of the euro against the US dollar.  

The fifth characteristic is related with the Greek real exchange rate. Particularly, we 

observe that Greece is the only country which escape from the integrated long-term 

trend of the real exchange rates from June 2013 to March 2015. The real exchange 

rate of each Eurozone country follows the attitude of the euro, except Greece. This 

event might be related with the implementation of Memoranda of Understanding. 

Greece faced a dramatic reduction in the general price level. Also, Greece faced a 

significant deflation during this period. Thus, the combination of the economic 

downturn with the deflation was extremely catastrophic to the Greek economy. 
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Figure 2:  Timeline of the nominal rate EUR/USD and the real exchange rates of Euro Area-12 countries from 01.01.2002 to 31.03.2015 
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4.2Historical evolution of the inflation rate in the Mediterranean countries of the 

Eurozone 

The current section displays the historical evaluation of the inflation rate in the Euro 

Area countries of the Mediterranean Sea. We decided to focus on these countries 

because they present different structure at their economy. Moreover, the Euro Area 

debt crisis revealed that these countries are more vulnerable to external economic 

shocks the Euro Area core. 

Figure 3: Timeline of annual harmonized inflation index from 2002 to 2015 in 

the Euro Area (12) 

 

Source: Eurostat (2016) 

The figure above presents the inflation rate in the Euro Area (12) from 2002 to 2015. 

We observe that the inflation rate remained steady from 2002 to 2008. After this 

period, the general price index faced 1% decrease until 2010.  Also, the inflation rate 

in the Euro Area (12) increased from 2010 to 2013. At the end, we observe a 

significant reduction to the historical low of 0,5% in 2015. In fact, the Euro Area is 

close to the deflation.  

In figure 4 we observe that the inflation rate in Portugal, Italy, Spain and Greece 

remained quite steady from 2002 to 2007. However, the global financial crisis of 2008 

reduced the total available income by decreasing the general prices level.  Also, the 

inflation rate in these countries increased from 2010 to 2012, especially due to the 

authority measured where had been implemented at these countries. At the end, we 

observe a swift reduction of the inflation rate from 2012 to 2015.  



[13] 
 

Figure 4: Timeline of annual harmonized inflation index from 2002 to 2015 in 

Portugal, Italy, Greece and Spain 

 

Source: World Bank (2016) 

The North-South divergence within EMU has to do with the fact that the two 

European regions diverge (or stay apart) on inflation. This is a serious problem given 

that the whole Euro project was based on converging inflation rates not only until the 

introduction of the single currency, but on a permanent and sustainable fashion 

thereafter. The ‘North’ and ‘South’ of the Eurozone have very different “varieties of 

capitalism’ and as a result: 

• The South has a tendency to relatively rapid inflation because of the rapid 

wage increases partly attributed to the dynamism of their trade unions (family-

state capitalism) whereas the North enjoys the synergetic harmony of the 

stake-holder capitalism. 

• The North tends to invest much more than the South in R&D and has 

developed high technology, export oriented and competitive industrial sectors, 

whereas the South not only failed to expand the exports of it’s low-medium 

technology sectors but had to fight against the exports of emerging economies 

to Europe. 
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Consequently the “two Europes” display massive divergences in their balances 
ofcurrent account.  

4.3Linear Regression Analysis  

This section presents the empirical results of a bivariate linear regression analysis by 

using the methodology of Robust Least Squares (RLS). Robust regression is an 

alternative to Ordinary Least Squares (OLS) regression when data are contaminated 

with outliers or influential observations, and it can also be used for the purpose of 

detecting influential observations (Audibert and Catoni, 2011). The dependent 

variable (endogenous) is the natural logarithmic value of the nominal exchange rate of 

the euro against the US dollar. The control variable (exogenous) is the natural 

logarithmic value of the real exchange rate of each Euro Area country. The table 1 

presents the results of independent variables’ coefficient. The z-statistic values are in 

the parenthesis.  

Table 1: Bivariate Linear Regression with Robust Least Squares (RLS) 
Euro Area-12 Overall 1st Period 2ndPeriod  3rd Period 
Austria 1.021 

(100.56)* 
1.046 

(102.23)* 
0.984 

(531.71)* 
0.927 

(222.50)* 
Belgium 0.981 

(835.61)* 
1.023 

(909.30)* 
0.978 

(273.65)* 
0.981 

(691.71)* 
Finland 1.104 

(565.44)* 
1.138 

(333.06)* 
0.999 

(272.22)* 
0.974 

(363.48)* 
France 1.058 

(308.96) 
1.037 

(126.12)* 
0.963 

(327.79)* 
0.943 

(271.58)* 
Germany 1.180 

(275.21)* 
1.154 

(266.99)* 
1.065 

(6.77)* 
0.988 

(480.97)* 
Greece 0.898 

(311.21)* 
0.948 

(462.91)* 
1.046 

(106.80)* 
0.731 

(79.52)* 
Ireland 0.895 

(216.98)* 
0.909 

(358.20)* 
0.725 

(55.87)* 
0.905 

(210.33)* 
Italy 1.091 

(58.48)* 
1.057 

(346.35)* 
1.108 

(276.78)* 
0.962 

(276.05)* 
Luxembourg 0.954 

(687.21)* 
0.988 

(667.28)* 
0.968 

(451.53)* 
0.956 

(335.27)* 
Netherlands 1.089 

(654.83)* 
1.074 

(582.98)* 
1.009 

(293.74)* 
0.987 

(216.74)* 
Portugal 0.973 

(682.54)* 
0.945 

(693.64)* 
0.911 

(151.67)* 
0.951 

(302.98)* 
Spain 0.881 

(665.05)* 
0.896 

(360.70)* 
0.927 

(250.81)* 
0.930 

(319.50)* 
Note: (*) denotes statistically significant at 0.05 level 

We observe that the empirical results of the bivariate regression analysis show that the 

real exchange rates of the core Eurozone countries influence more the nominal 
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exchange rate of the euro against the US dollar than the euro-periphery. In particular, 

the impact of the real exchange rate of the Eurozone core countries on the nominal 

exchange rate of the euro has been found to be falling through time (Austria, Finland, 

France, Germany, Italy and the Netherlands). On the other hand, the impact of the real 

exchange rate of the euro-periphery (Greece, Portugal and Spain) has increased over 

time. However, we found out that the present impact reduced drastically in specific 

periods. For instance, the impact of the Greek real exchange rate has fallen during the 

third period. This occurs because the Greek economy is in economic crisis from 2010 

to 2016. The main reason of the Greek economic crisis was the financial 

unavailability of the Greek public debt. Furthermore, the impact of the Irish real 

exchange rate faced a similar reduction during the second period. This happens 

because Ireland was in economic recession from 2008 to 2012. The basic reason of 

the Irish economic crisis was the collapse of the real estate sector. Also, Ireland has 

the highest budget deficit in 2010, which was equal to -32,1% of Irish GDP. 

From Figure 5 one can derive that the Eurozone members of the periphery which 

experienced higher inflation rates and consequently a loss in competitiveness due to 

the increasing real exchange rates, also suffered a deterioration in their balances of 

current account (up to a deficit of 15% as a percentage of GDP for Greece). Countries 

of the North however with low inflation rates enjoyed a fall in the real exchange rates, 

an increase in competitiveness and current account surpluses between 5-10% as a 

percentage of GDP in cases.  

Figure 5: Balance of current account divergence 

 

Source: Eurostat (2016) 
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4.4Asymmetric Component GARCH (1,1) results 

We decided to use theAsymmetric Component GARCH model. The mean equation of 

the AC-GARCH model is based on the return of the examined variables.The 

dependent variable is the return of the nominal exchange rate of the euro against the 

US dollar. The control variable is the return of the real exchange rate of the euro 

against the US dollar. However, the real exchange rate is different for each Eurozone 

country. Therefore, multiple AC-GARCH models were executed.AC-GARCH model 

is appropriate in order to investigate short- and long-term volatility persistence, 

volatility clustering and leverage effect Engle and Lee (1999). The current model 

expresses the process of conditional variance and allows mean reversion to a time-

varying ρ. Also, it describes conditional variance to react asymmetrically to return 

shocks.Particularly, we utilized a AC-GARCH(1,1) including the threshold term (γ). 

The z-statistic values are in the parenthesis in the tables.  

Table 2presents the empirical findings of AC-GARCH(1,1) model of the total period 

for each Euro Area country.The ρparameter shows the time-varying long-term 

volatility. We observe that the value of this component is approximately equal to 

unity for all countries. This means that the long-term volatility memory of the euro is 

highly persistent against the shocks’ of the real exchange rate of all Eurozone 

countries. However, this parameter is extremely low for Germany. This indicates that 

the long-term volatility of the nominal exchange rate of the euro is not persistent 

against the shocks’ of the German real exchange rate. Therefore, Germany influences 

more the volatility of the euro. The φ parameter shows the difference between an 

ARCH and GARCH effect. The αcoefficient shows the ARCH effect, which presents 

the volatility sensitiveness against the shocks of the real exchange rate. The value of α 

parameter is positive for all countries. Thus, we expect that the volatility of the euro is 

more sensitive to large shocks. However, an opposite effect exists for Austria. A 

characteristic of long-term component is that it changes relatively slowly over 

time.Additionally, the γ parameter is the threshold term which shows the leverage 

effect. Particularly, its value is positive for all Eurozone countries, except Belgium 

and France. This means that the bad news of the real exchange rate of each country 

has a larger impact on the volatility of the euro than the good news. On the other 

hand, the leverage effect is negative for Belgium and France. This indicates that the 

good news of the real exchange rate of these Eurozone countries has a greater effect 
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on the volatility of the euro instead of the bad news. Finally, the β parameter presents 

the transitory or the short-term component of the conditional variance. Particularly, 

the main role of this short-run component being to pick up the temporary increase in 

volatility after large shocks. The empirical results suggest that the short-term volatility 

of the euro is highly persistent to the shocks of the real exchange rate of Germany and 

partially Spain. However, the short-term volatility of the euro is extremely vulnerable 

against the shocks’ of the real exchange rates of the rest euro countries. Finally, the 

real exchange rate of Portugal has no impact on the short-term volatility of the euro.  

Table 2: Asymmetric Component GARCH– Total Period (01/01/2002 - 31/03/2015) 
Euro Area-12 ω ρ φ α γ β 
Austria 0.0090 

(1.10) 
0.998 

(505.90)* 
0.103 

(27.40)* 
-0.023 

(-3.68)* 
0.141 

(13.37)* 
-0.680 

(-17.56)* 
Belgium 0.0055 

(1.94) 
0.997 

(746.85)* 
0.220 

(33.77)* 
0.530 

(126.83)* 
-0.131 

(-27.64)* 
0.118 

(15.40)* 
Finland 0.0005 

(0.80) 
0.999 

(687.11)* 
0.085 

(20.07)* 
0.154 

(9.93)* 
0.336 

(26.37)* 
0.138 

(9.44)* 
France 0.0003 

(1.02) 
0.997 

(564.23)* 
0.155 

(18.19)* 
0.262 

(3.89)* 
-0.011 

(22.45)* 
-0.219 

(-11.14)* 
Germany 0.0001 

(21.99)* 
0.660 

(99.41)* 
0.054 

(6.77)* 
0.078 

(14.43)* 
0.080 

(19.33)* 
0.853 

(160.27)* 
Greece 0.0006 

(9.64)* 
0.986 

(709.47)* 
0.097 

(29.62)* 
0.118 

(9.11)* 
0.202 

(16.58)* 
0.237 

(9.83)* 
Ireland 0.0005 

(4.01)* 
0.998 

(1729.19)* 
0.106 

(63.06)* 
0.295 

(44.93)* 
0.101 

(12.60)* 
-0.060 

(-5.90)* 
Italy 0.0003 

(1.42) 
0.998 

(605.31)* 
0.112 

(21.50)* 
0.079 

(6.50)* 
0.265 

(33.56)* 
0.268 

(11.03)* 
Luxembourg 0.0004 

(5.62)* 
0.994 

(1013.77)* 
0.094 

(37.53)* 
0.161 

(12.16)* 
0.208 

(27.33)* 
0.212 

(11.01)* 
Netherlands 0.0001 

(9.09)* 
0.980 

(459.59)* 
0.130 

(20.12)* 
0.187 

(11.99)* 
0.389 

(31.64)* 
0.060 

(6.78)* 
Portugal 0.0068 

(7.69)* 
1.000 

(83.57)* 
0.050 

(99.05)* 
0.119 

(8.12)* 
0.079 

(4.15)* 
0.027 
(1.35) 

Spain 0.0004 
(3.36)* 

0.991 
(489.03)* 

0.118 
(7.19)* 

0.311 
(53.74)* 

0.060 
(15.29)* 

0.528 
(37.39)* 

Note: (*) denotes statistically significant at 0.05 level 

Table 3 presents the empirical findings for the 1st period (before global financial crisis 

2007-2008). We observe that the long-term volatility (ρ) persistence is extremely high 

against the volatility shocks’ of the real exchange rate of all Eurozone countries, 

except Germany. This means that the volatility of the German real exchange rate 

influences more the nominal exchange rate of the euro. In addition, the α parameter 

expresses the ARCH effect and it is related with the volatility clustering. The 

coefficients are positive for all euro countries, except Austria. Hence, we expect that 
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the volatility of the euro is more sensitive to large shocks of each real exchange rate. 

The volatility asymmetry is negative for Greece, Italy and Portugal. This means that 

that the good news of the real exchange rate of these Eurozone countries has a larger 

impact on the volatility of the euro instead of the bad news. A completely opposite 

effect takes place for the rest of the euro member-states. Finally, the β parameter 

expresses the short-term volatility persistence. We observe that the volatility of the 

euro is highly persistent against the shocks of the real exchange rate of the majority of 

the Euro Area countries. However, an opposite effect takes place for the real 

exchange rates of Belgium, France, Luxembourg and Spain.   

Table 3: Asymmetric Component GARCH– 1st period (01/01/2002 – 09/08/2007) 
Euro Area-12 ω ρ φ α γ β 
Austria 0.0800 

(0.998) 
1.000 

(141.54)* 
0.120 

(29.11)* 
-0.060 

(-7.62)* 
0.118 

(6.45)* 
0.957 

(66.66)* 
Belgium -0.0001 

(-11.22) 
1.000 

(14.72)* 
0.145 

(128.80)* 
0.119 

(30.06)* 
0.014 

(7.05)* 
-0.780 

(-107.07)* 
Finland 0.0001 

(7.72)* 
0.977 

(353.45)* 
0.170 

(14.59)* 
0.050 

(3.91)* 
0.235 

(16.91)* 
0.632 

(32.02)* 
France 0.0003 

(0.90) 
0.993 

(134.05)* 
0.231 

(17.19)* 
0.090 

(5.15)* 
0.110 

(7.74)* 
-0.536 

(-18.77)* 
Germany 0.0001 

(3.17)* 
0.660 

(241.09)* 
0.054 

(12.61)* 
0.078 

(1.99)* 
0.081 

(4.28)* 
0.853 

(5.86)* 
Greece 0.0008 

(10.24)* 
0.922 

(124.16)* 
0.168 

(20.77)* 
0.152 

(24.80)* 
-0.053 

(-11.13)* 
0.853 

(121.68)* 
Ireland 0.0005 

(4.07)* 
0.965 

(121.41)* 
0.058 

(2.96)* 
0.063 

(2.31)* 
0.050 

(3.33)* 
0.898 

(39.41)* 
Italy 0.0001 

(5.78)* 
0.954 

(120.79*) 
0.307 

(22.94)* 
0.124 

(6.83)* 
-0.231 

(-12.94)* 
0.577 

(9.03)* 
Luxembourg 0.0004 

(9.60)* 
0.994 

(4.85)* 
0.094 

(21.14)* 
0.161 

(34.67)* 
0.207 

(-8.10)* 
0.213 

(151.49)* 
Netherlands 0.0002 

(7.16)* 
0.962 

(182.74)* 
0.200 

(12.96)* 
0.007 
(0.33) 

0.262 
(14.08)* 

0.639 
(25.64)* 

Portugal 0.0001 
(2.75)* 

0.994 
(628.84)* 

0.075 
(6.58)* 

0.276 
(13.17)* 

-0.178 
(-10.87)* 

0.733 
(32.81)* 

Spain 0.0003 
(3.94)* 

0.993 
(572.65)* 

0.078 
(19.89)* 

0.104 
(4.77)* 

0.133 
(6.14)* 

0.332 
(6.46)* 

Note: (*) denotes statistically significant at 0.05 level 

Table 4 shows the results of the Asymmetric Component ARCH (1,1) for 2nd period. 

We observe that the ρ parameter is statistically significant only for Austria France, 

Germany, Greece and Ireland. Therefore, the long-term volatility is completely 

persistent against the shocks’ of the Austrian, Greek and Irish real exchange rate. 

Moreover, the long-run volatility is partially and low persistent against the shocks’ of 

the French and German real exchange rate. The volatility clustering is positive for 
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France, Germany and Ireland. This means that the volatility of the euro is more 

sensitive to large shocks of the real exchange rate of these countries. An opposite 

effect exists for Greece. On the contrary, the volatility clustering is not sensitive for 

the rest Euro Area countries. The leverage effect is positive for France, Germany, 

Greece, Ireland and Portugal expressing that that the bad news of the real exchange 

rate of these Eurozone countries has a larger impact on the volatility of the euro 

instead of the good news. On the other hand, the news of the Austrian, Belgian, 

Finnish, Italian, Dutch and Spanish real exchange rate has no influence on the 

volatility of the euro. Finally, the transitory parameter indicates high short-term 

volatility persistence of the euro against the shocks of the Greek and Portuguese real 

exchange rates. The short-term volatility persistence of the euro is not high against the 

shocks of the real exchange rate of France, Germany and Ireland.  

Table 4: Asymmetric Component GARCH– 2nd period (10/08/2007 – 30/04/2010) 
Euro Area-12 ω ρ φ α γ β 
Austria 0.0001 

(28.97)* 
0.986 

(2.04)* 
0.125 
(0.68) 

0.087 
(0.47) 

0.096 
(1.25) 

0.012 
(0.10) 

Belgium 0.0002 
(19.35)* 

0.500 
(0.88) 

0.040 
(0.27) 

0.097 
(0.61) 

0.040 
(1.64) 

0.016 
(0.08) 

Finland 0.0001 
(26.68)* 

0.495 
(1.65) 

0.035 
(1.32) 

-0.049 
(-1.63) 

0.009 
(1.11) 

0.015 
(0.03) 

France 0.0001 
(1.89) 

0.466 
(140.29)* 

0.261 
(3.90)* 

0.537 
(9.71)* 

0.106 
(8.71)* 

0.232 
(3.75)* 

Germany 0.0002 
(37.77)* 

0.458 
(0.76) 

0.131 
(0.45) 

0.052 
(-0.82) 

0.114 
(-0.40) 

0.451 
(0.01) 

Greece -0.0001 
(46.63)* 

0.727 
(16.53)* 

0.030 
(9.63)* 

-0.048 
(-10.06)* 

0.013 
(4.34)* 

0.841 
(32.64)* 

Ireland 0.0000 
(6.90)* 

0.984 
(4.47)* 

0.184 
(3.49)* 

0.113 
(2.29)* 

0.321 
(7.50)* 

0.373 
(6.38)* 

Italy 0.0001 
(41.33)* 

0.372 
(0.29) 

0.005 
(0.02) 

0.067 
(1.07) 

0.273 
(9.86)* 

-0.007 
(-0.19) 

Luxembourg 0.0002 
(36.83)* 

0.451 
(0.48) 

0.006 
(0.15) 

0.004 
(0.09) 

0.143 
(4.84)* 

-0.045 
(-0.58) 

Netherlands 0.0003 
(13.21)* 

0.500 
(0.92) 

0.040 
(0.35) 

0.040 
(0.31) 

0.040 
(1.73) 

0.016 
(0.04) 

Portugal -0.0002 
(41.81)* 

0.443 
(0.65) 

0.027 
(0.13) 

-0.045 
(-0.22) 

0.010 
(3.08)* 

0.611 
(3.07)* 

Spain 0.0002 
(47.21)* 

-0.041 
(-0.02) 

0.026 
(0.02) 

-0.035 
(-0.02) 

-0.006 
(-1.71) 

0.063 
(0.06) 

Note: (*) denotes statistically significant at 0.05 level 

Table 5illustrates the empirical findings of AC-GARCH(1,1) for the third period. The 

ρ parameter shows that the long-term volatility persistence of the euro is high against 

the shocks’ of Austrian, Greek, Irish and Dutch real exchange rates. An opposite 
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effect exists for the real exchange rates of Belgium, Finland, France, Germany and 

Portugal. The volatility clustering is positive for Austrian, Belgium, Finland, Greece, 

Ireland, Luxembourg and Netherlands indicating that the euro is more sensitive to 

large shocks of the real exchange rate of these countries. The volatility asymmetry is 

positive for Austria, Belgium, Germany, Ireland,Italy, Netherlands, Portugal and 

Spain. This means that the bad news of the real exchange rate of these Eurozone 

countries has a larger impact on the volatility of the euro instead of the good news. On 

the other hand, the leverage effect is negative for Finland, Greece and Luxembourg. 

Therefore, the good news of the real exchange rate of these Eurozone countries has a 

greater impact on the volatility of the euro instead of the bad news. No leverage effect 

takes place for France. Finally, there is not a transitory effect of none Eurozone 

countries in the short-run.  

Table 5: Asymmetric Component GARCH– 3rd period (01/05/2010 – 31/03/2015) 
Euro Area - 12 ω ρ φ α γ β 
Austria 0.0001 

(27.57)* 
0.842 

(35.47)* 
0.059 

(3.02)* 
0.183 

(5.60)* 
0.224 

(11.74)* 
-0.016 

(-2.55)* 
Belgium 0.0005 

(103.08)* 
0.485 

(4.37)* 
-0.030 

(-2.48)* 
0.034 

(2.46)* 
0.090 

(7.30)* 
0.010 
(0.54) 

Finland 0.0002 
(19.20)* 

0.553 
(3.40)* 

0.094 
(0.73) 

0.303 
(2.54)* 

-0.096 
(-3.86)* 

0.036 
(0.57) 

France 0.0004 
(59.53)* 

0.500 
(2.11)* 

0.040 
(0.66) 

0.040 
(0.76) 

0.040 
(1.51) 

0.016 
(0.08) 

Germany 0.0000 
(64.02)* 

0.491 
(2.60)* 

0.027 
(0.86) 

0.034 
(0.91) 

0.292 
(16.60)* 

0.007 
(0.22) 

Greece 0.0004 
(5.74)* 

0.987 
(253.26)* 

0.066 
(15.27)* 

0.099 
(6.60)* 

-0.172 
(-9.26)* 

-0.369 
(-4.96)* 

Ireland -0.0002 
(19.09)* 

0.907 
(138.68)* 

0.086 
(5.61)* 

0.102 
(4.98)* 

0.203 
(10.44)* 

0.066 
(1.09) 

Italy 0.0001 
(52.48)* 

0.500 
(1.12) 

0.040 
(0.38) 

0.040 
(0.36) 

0.040 
(1.79) 

0.016 
(0.05) 

Luxembourg 0.0003 
(44.77)* 

0.383 
(1.79) 

0.035 
(0.62) 

0.303 
(5.30)* 

-0.210 
(-14.14)* 

-0.013 
(-0.21) 

Netherlands -0.003 
(20.83)* 

0.956 
(49.84)* 

0.011 
(2.85)* 

0.314 
(8.29)* 

0.227 
(10.28)* 

-0.009 
(-1.97)* 

Portugal 0.000 
(44.18)* 

0.431 
(9.72* 

0.042 
(0.46) 

0.159 
(1.67) 

0.080 
(2.74)* 

0.012 
(0.21) 

Spain 0.002 
(63.92)* 

0.515 
(0.47) 

-0.005 
(-0.21) 

-0.005 
(-0.10) 

0.425 
(28.99)* 

-0.018 
(-1.34) 

Note: (*) denotes statistically significant at 0.05 level 
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5. Conclusion and Discussion 

The euro is the greatest success in Europe after the end of the World War II. In fact, 

the European common currency was made in order to bring economic prosperity in 

the member-states, increase their economic robustness and lead to the inevitable 

political integration in the EU. However, the European debt crisis in 2010 revealed 

plenty of inaccuracies within the Euro Area. The euro has been transformed into a 

“doomed” currency. The weak countries of the Euro Area (periphery) discovered that 

a hard currency is not beneficial during economic recession. On the other hand, the 

strong countries of the Eurozone (core) endured the shocks of the European debt 

crisis. The impossible situation of the Euro-South could be summarized as follows: 

• To achieve a sustainable external balance, Portugal and Greece needed to 

devalue by 35 and 30% respectively, Spain by 20% and Italy by10-15%. 

(Wolf, 2012). 

• One can imagine how long that would take by differential inflation (internal 

devaluation) which is the policy imposed to Greece by the IMF and the 

European institutions.  

Our empirical results revealed that the real exchange rates of the core Eurozone more 

influence the nominal exchange rate of the euro. Germany and France play a leading 

role on the configuration of the euro nominal exchange rate. However, their influence 

has decreased over time. In addition, we discovered that the real exchange rate of 

Greece, Portugal and Spain increased over time. This means that these countries lost 

their competitiveness since their products/services became more expensive. On the 

other hand, we found out that the circulation of the euro boosted the competitiveness 

of the core Euro Area. For instance, Austria, Finland, France, Germany and the 

Netherlands enjoyed a lower real exchange rate. Thus, their exports faced an 

inevitable increase. Furthermore, it is important to mention that Greece regained its 

competitiveness during the third period. This occurred due to austerity measures and 

the sign of Memoranda of Understanding (three). This means that Greek economy 

regained a small part of their competitiveness due to the extreme austerity which have 

been implemented by the Greek Government from 2010 to 2016. In fact, Greece faced 

a devaluation of its domestic price because it was not eligible to undervalue the 

nominal exchange rate of the euro.In addition, a Greek exodus (GREXIT) from the 
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European monetary union would be catastrophic for the Greek society and economy, 

because Greece has not the appropriate financial instruments in order to re-issue a 

new currency. However, this strict fiscal policy created multiple anomalies in the 

Greek economy, such as continuous economic recession, high unemployment rate and 

deflation.In conclusion, we quote that the empirical results of our research are totally 

aligned with the findings of Rusek (2012) and Mirdala (2016). In addition, we 

discovered similar results with Durand and Lopez (2013) concerning of the increase 

of German and French competitiveness of their economy after the circulation of the 

euro. Finally, we should point out that the Euro Area contains de facto two different 

groups, core and periphery. Actually, we provide evidence that a competitive 

divergence exists in the Euro Area. There is a high necessity for symmetric 

adjustment. Our results are totally aligned with the empirical findings of Giannelis 

and Koukouritakis (2017). Furthermore, Gibson et al. (2014) claim that the European 

monetary union requires an adjustment mechanism that will eliminate external 

imbalances. Therefore, the leaders of the Euro Area should decide if they wish more 

economic and political integration or two Eurozones. The recent (March 2017)White 

Paper presentation of European Commission’s President Jean-Claude Juncker’s for 

the future of the European Union clearly reflects wishful thinking and nostalgiafor the 

shiny days of the euro. Alas it gets more and more obvious that the way things are, 

one single currency no longer fits all.  
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