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Abstract Although the euro area is not one of the major players in current global
imbalances, the rebalancing of the current global imbalances is coupled with a
significant appreciation of the euro against. In this paper, I present estimations of
trade equations for individual euro area countries using a vector error correction
model. Each euro area member has got a different trade elasticity, in the short as well
as in the short run. Results show that exchange rate innovations affect individual
euro area countries at different rates, complicating the response of the euro area’s
one-size-fits-all monetary policy.
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1 Introduction

The USA’s current account deficit peaked to an all-time high in 2006. It measured
almost 7% of GDP in 2006, which is an annual amount of about 810 billion U.S.
dollars that the Americans are spending more than their economy actually produces.
For 2007 and 2008 the current account deficit is estimated to be just below 800
billion USD, which is about five and a half per cent of the U.S. GDP.1

As this deficit is financed by rising surpluses elsewhere in the world, the
economic growth of some big economies such as China or Germany are becoming
more dependent on exports.
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If some shock (a demand shock in the USA for instance/an increase in the U.S.
savings rate) were to rebalance the global imbalances, the exchange rate innovation
could cause a severe problems in the euro area. This motivated me to look at the
trade responses to the exchange rate innovations of the euro area countries in more
detail.

With the nominal exchange rate being eternally fixed at one rate and a single
authority being in charge of the monetary policy for the entire area; certain
mechanisms and instruments are not available to the euro area members to deal with
an exchange rate shock to facilitate individual preferences.

Furthermore, although the euro area members are highly integrated with each
other, there is still divergence existing, as substantial and persistent inflation
differentials show.2 With nominal exchange rates unable to adjust, prices have to
adjust instead, leading to diverging inflation rates, and hence to diverging real
interest rates and real exchange rates. These in turn cause divergences in economic
performance.3

Most research agrees that the current global imbalances will eventually have to
readjust, requiring an exchange rate change. If the dollar depreciated against the euro
the nominal exchange rate change causes the same shock to all EMU (Economic and
Monetary Union) countries. However, the individual members will be affected
asymmetrically as their economies are involved in the global imbalances to very
different degrees. A negative demand shock will have effects of varying magnitudes
in the euro area, possibly contributing to further divergences.

This paper aims to look at the trade effects resulting from an exchange rate
innovation. As every euro area member state has a different degree of openness,
exchange rate pass-through4 and intensity of extra euro area trade; the impact of an
exchange rate change on net exports will be different for each country. Asymmetric
effects in trade and hence output in the tradable goods sectors and output
performances in general are consequences of this.

This paper presents the exchange rate elasticities of exports and imports held with
external trade partners of the individual euro area states for each euro area member.
This will give an insight of how an exchange rate innovation would affect the euro
area trade pattern and how differently the euro area members’ exports and imports
are expected to react.

2 Honohan and Lane (2003 and 2004) identify slightly greater inflation dispersion in the euro area than
among the U.S. states combined with a significant impact of exchange rate movements on inflation
movements indicating inflation differentials due to different trade patterns and exchange rate pass through
behaviour. Angeloni and Ehrmann (2004) examine the correlation between output gaps and inflation
differentials caused by exchange rate changes. However, they found that exchange rate changes caused
inflation differentials only by a small extent. ECB (2003) found inflation dispersion in the euro area to be
about twice as big as across the German Bundesländer, the Spanish Autonomous Communities and the
Italian cities.
3 Since the beginning of the 1990s, the average business cycle synchronization of each euro area country
with respect to the others has improved in all cases. Some smaller countries have more idiosyncratic
business cycles than larger countries or countries that trade more intensely with larger neighbours.
(Benalal et al. 2006)
4 A lower exchange rate pass through to trade prices may mute the responsiveness of the nominal trade
balance. See Gust and Sheets (2006), Campa and Gonzalez Minguez (2006)) and Faruqee (2004) for more
research done on the subject of exchange rate pass through in the euro area.
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The next section of this paper will briefly look at the current state of global
imbalances. Section 3 will examine the involvement of the individual euro area
states in the global imbalances, as well as the necessary theoretical background,
followed by the econometric methodology and data description in Section 4. Section
5 presents and interprets the estimation results. Section 6 concludes.

2 The euro area and its burden of global imbalances

Although the euro area’s current account is roughly balanced the euro currency
might still be strongly affected by rebalancing global current accounts. The
magnitude of the global readjustment’s impact on the exchange rate depends
strongly on Asia and the Middle East as the literature discussed below showed.

A theoretical paper by Obstfeld and Rogoff (2005) describes the effects of the
current account rebalancing on the dollar exchange rate in a three country model of
the USA, Europe and Asia.5 They consider three scenarios resulting in differently
sized negative effects for Europe and Asia, simulating the model using a potential
demand shock that drives the global current account rebalancing. The first scenario
describes all current account imbalances being narrowed to zero. In the second
scenario, China clings to the dollar peg and Europe absorbs all changes in the U.S.
and Asian current accounts. In the third scenario, Europe absorbs the entire current
account improvement of the USA and the Asian current account is held constant
(Asia allows its currency to adjust only to maintain a constant current account). In
the first scenario the real bilateral exchange rate depreciates by about 35% against
Asia and by 28% against Europe. In the second scenario Asia has to widen its
current account surplus. Here the real euro appreciates by almost 50% against the
dollar and by 50% against Asian currencies. In the third scenario, Europe’s real
exchange rate against the dollar would appreciate by about 45%.

Blanchard et al. (2005) also compute the necessary exchange rate adjustment in
order to close the global imbalances, using a two country model with imperfect
substitution between U.S. and foreign goods, between U.S. and foreign assets and
consideration of the valuation effect.

Under imperfect substitutability individuals hold a share of domestic and foreign
assets depending on the rate of return and on other factors.6 For imperfect
substitutability in the goods market, an unexpected dollar depreciation would
increase the value of foreign assets held by foreigners, decreasing the U.S. net debt
position through an improvement in the trade balance and through asset revaluation.
The dynamics of the model depend on the degree of substitutability. For lower

5 The model features the production of non-tradable goods and home bias towards domestically produced
goods. A transfer effect describes the link between an international current account change on the nominal
and real exchange rate. In the real exchange rate effect the current account movement affects the prices of
non-traded goods. The revaluation effect caused by the exchange rate changes and a redistribution of
international indebtedness is also accounted for. Another key parameter in the model is the substitutability
among traded goods and between traded and non-traded goods.
6 Under these circumstances the exchange rate is not responding to news (demand shock) about the current
account as strongly as under perfect substitutability, but to changes in the world distribution of wealth or in
portfolio preferences.
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substitutability, a shift of preferences towards foreign goods causes the initial
depreciation to be smaller and the anticipated depreciation to be larger. For higher
substitutability, the initial depreciation is larger followed by a smaller depreciation.

A shift of preferences towards U.S. assets would cause an initial dollar
appreciation increasing the trade deficit and lowering net debt position initially.
Over time the net debt increases and the exchange rate depreciates. It is necessarily
lower than before the shift. The lower the substitutability is, the higher the initial
appreciation and hence the larger the anticipated depreciation. The reverse is the case
with higher substitutability, where the initial appreciation is smaller and therefore the
lower the anticipated depreciation.7

The literature on current account reversals is vast and shows different scenarios
and outcomes, but the one thing they almost all agree on is that the U.S. current
account deficit will shrink eventually, even if not back to zero, but to a sustainable
level. Similar studies were undertaken by Faruqee et al. (2005) and Lane and Milesi-
Ferretti (2006).8

3 Differences among the euro area member states

3.1 Sizable current account surpluses and deficits

The individual current account balances of the euro area’s member states in Table 1
reveal that each euro members contributes to the global imbalances to vastly
different degrees.9

Over the last 6 years Germany developed a surplus of 120 billion U.S. dollars,
accounting for 4% of Germany’s GDP. Spain in contrast developed a deficit which
exceeded 100 billion dollars in 2006 (8% of Spain’s GDP). France and Italy had a
deficit of about 40 and 26 billion U.S. dollars in 2006—accounting for 2 and 1% of
GDP, while the Netherlands’ surplus reached 50 billion in 2006 (8% of GDP)
surplus. Portugal’s deficit grew to 10% of GDP; Greece’s to 8%, while Luxembourg
drives an 8% surplus. Ireland had a deficit of 3% of GDP in 2006, while Belgium
had a 3% surplus. Austria was almost balanced with a 2% surplus. If those figures
are added, the euro area as an entity looks rather balanced. Among the euro area
members however, there are nearly balanced, high surplus and high deficit
countries.10,11

7 As for China, Blanchard et al. (2005) argue that in case the Chinese dollar peg was abandoned, the
Chinese central banks would stops intervening, which means a loss of a big investor with extreme dollar
preferences. Hence the effective euro exchange rate would depreciate even if the bilateral exchange rate
appreciates.
8 Edwards (2005) gives a detailed overview of research done on the U.S. current account and the dollar.
9 See EC (2005) and Ahearne and von Hagen (2006) for a more detailed analysis of the euro area’s
involvement in the global imbalances.
10 The current account balances considered here are also against other euro area members, not just against
external trading partners.
11 EC (2006) and Ahearne et al. (2007) deliver further insight into euro area internal and external
imbalances.
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3.2 The trade link to the USA

Looking closer at the individual bilateral trade intensities with the USA12 shows that
the euro area’s trade with the USA grew before and after the euro was introduced,
even at times when the euro area’s total trade balance was shrinking.13

Even when total net exports of the euro area fell, the euro exports to the USA still
exceeded the imports. Figure 1 shows that most countries have gained in net exports
to the USA.

12 Due to data availability problems the focus is on trade in goods. This can also be justified by looking at
the U.S. trade balance decomposed into goods and services. The U.S. services balance is in a slight surplus
for the last 20 years and dwarfs compared to the large deficit in the goods balance. (BEA)
13 ECB Monthly Bulletin April 2006 and December 2001.

Table 1 Current account balances (in billion USD and percent of GDP)

1995 2000 2003 2006

Austria −6 −5 −1 5

−3 −3 0 2

Belgium 15 9 13 11

6 4 4 3

Finland 5 11 11 10

4 9 6 5

France 17 18 8 −39
1 1 0 −2

Germany −30 −33 46 121

−1 −2 2 4

Greece −1 −10 −12 −20
−1 −9 −7 −8

Ireland 2 0 0 −6
3 0 0 −3

Italy 24 −6 −20 −26
2 −1 −1 −1

Luxembourg 2 3 2 3

12 13 6 8

Netherlands 26 7 29 50

6 2 5 8

Portugal 0 −12 −9 −19
0 −10 −6 −10

Spain 0 −23 −32 −101
0 −4 −4 −8

Euro Area 56 −41 34 −10

Source: IMF

positive figures = surplus, negative figures = deficit
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All euro area countries have increased their exports to the USA in relation to their
imports from the USA. Even countries that were running a trade deficit with the
USA in 1998, such as Spain, Greece, the Netherlands and Belgium/Luxembourg; by
2005, their deficits had declined or turned into a surplus. Ireland and Belgium/
Luxembourg’s growth of exports relative to imports is noticeable. For these
countries the net exports grew considerably. Ireland’s surplus even exceeded 5%
of GDP.14 On the other hand Spain, Portugal, Greece and France all have a rather
moderate trade link to the USA.

4 Methodology of estimating trade elasticities

4.1 Econometrical background

This paper focuses on the trade effects of the individual euro area countries
motivated by the danger of an exchange rate change due to global readjustments in
current accounts. The estimations of trade equations exhibit the individual trade
elasticities for exports and imports respectively. In order to find out how the
exchange rate change is going to affect the exports and imports, the following model
(Chinn 2005) will be applied.15

On the euro area import market, the euro area country (euro) imports goods which
are supplied by the foreign country (*):

MDeuro ¼ f euro Y euro;PMeuro� � ð1Þ

X S�¼ g� PX�� � ð2Þ

Fig. 1 Trade balances of goods with the USA as a percentage of GDP in 1998 and 2005

14 Comparing this to the overall current account balance, the difference is quite striking. Ireland is in the
special position of running a rather larger trade deficit in services (almost 7% of GDP). As Ireland is a
clear outlier, I will not discuss the trade in services here. For a more detailed description of Irish trade in
goods and services see Lane and Ruane (2006).
15 Other studies conducted estimating the income and exchange rate elasticities are Marquez, J. (Marquez
1990, 2005), Hooper et al. (1998), Lee and Chinn (1998) and Boyd et al. (2001).
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Equation 1 reflects the import demand M D of the euro area country (euro),
determined by the domestic income Y euro and the price level of imports P. Equation 2
expresses the export supply XS* equation of the foreign country for exports to the euro
area X * member, which is determined by the foreign export price level P . Respectively
the import demand equation of the foreign country for the euro area goods and the
export supply of the euro state to the foreign country are expressed in Eqs. 3 and 4:

MD� ¼ f � Y �;PM�� � ð3Þ

X Seuro ¼ geuro PX euro� � ð4Þ
In the equilibrium on the euro area import market for foreign goods, the price of

the foreign exports equals the price of the imports to the country (euro) adjusted by
the nominal exchange rate Eeuro 16:

PX � ¼ PMeuro � Eeuro:

The real exchange rate Q , which is: Qeuro = E euro (Peuro/P), adjusts the relative
foreign export price and the relative euro area member import price:

PX ��
P�� � ¼ Qeuro PMeuro�

Peuro
� �

: ð5Þ
The equilibrium condition—that demand equals supply—delivers import and

export equations (here in log-linearised form17):

mt ¼ a0 þ a1q1 þ a2y
euro
t þ "1t ð6Þ

xt ¼ b0 þ b1q1 þ b2y
�
t þ "2t;

where a1 > 0;a2 > 0; b1 < 0; b2 > 0:
ð7Þ

Equation 6 combines relationship between the import price and the import
volume the expressed in Eq. 1 (as well as the relationship between income and
imports) and the relationship between the real exchange rate and the relative prices
stated in Eq. 5. This also applies for Eq. 7.

The estimations of trade equations exhibit the trade elasticities which can be used
to draw conclusions about expected behaviour of imports and exports and hence
about the divergence of trade effects in the euro area when an exchange rate
innovation hits the euro area. Therefore, a plausible econometric model is needed. I
will again follow Chinn (2005).

Supply and demand are presumed to be equal to one another in the long run,
while deviations occur in the short run. As the time series of the variables were
found to be cointegrated, a Vector Auto Regression (VAR) model was estimated
including an error correcting term. Vector error correction models (VECM) are

16 Here the exchange rate is expressed using indirect quotation, i.e. expressing the foreign currency in
terms of the domestic currency. Thus a rise in the value of the exchange rate reflects an appreciation of the
currency.
17 The lower case letters stand for the logarithms of the respective variable.
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designed for the use of non stationary time series that are known to be cointegrated.
The cointegration restriction is built into the VECM. It restricts the long-run
behaviour of the endogenous variables to converge to their cointegrating relationship
while allowing for short run adjustment dynamics. The following VECM for imports
was estimated, after having tested for the cointegration order and having identified
the cointegrating vector with the Johansen maximum likelihood procedure.

Δmeuro
t ¼ g10 þ d1 meuro

t�1 � b1q
euro
t�1 � b2g

euro
t�1

� �

þg11Δmeuro
t�1 þ g12Δqeurot�1 þ g13Δgeurot�1 þ "1t

Δqt ¼ g20 þ d2 meuro
t�1 � b1q

euro
t�1 � b2g

euro
t�1

� �

þg21Δmeuro
t�1 þ g22Δqeurot�1 þ g23Δgeurot�1 þ "2t

Δyeuro
t

¼ g30 þ d3 meuro
t�1 � b1q

euro
t�1 � b2g

euro
t�1

� �

þg31Δmeuro
t�1 þ g32Δqeurot�1 þ g33Δgeurot�1 þ "3t

ð8Þ

For exports I estimated an analogous system of equations:

Δxeurot ¼ g40 þ d4 xeurot�1 � ϕ1q
euro
t�1 � ϕ2g

�
t�1

� �

þg41Δxeurot�1 þ g42Δqeurot�1 þ g43Δg�t�1 þ "4t
Δqt ¼ g50 þ d5 xeurot�1 � ϕ1q

euro
t�1 � ϕ2g

�
t�1

� �

þg51Δxeurot�1 þ g52Δqeurot�1 þ g53Δg�t�1 þ "5t
Δy�

t
¼ g60 þ d6 xeurot�1 � ϕ1q

euro
t�1 � ϕ2g

�
t�1

� �

þg61Δxeurot�1 þ g62Δqeurot�1 þ g63Δg�t�1 þ "6t

ð9Þ

The system of Eqs. (8) and (9) contain the error correcting terms
meuro

t�1 � b1q
euro
t�1 � b2y

euro
t�1

� �
and xeurot�1 � ϕ1q

euro
t�1 � ϕ2y

�
t�1

� �
, which in the long run

equilibrium equal zero. This means, if δ is significantly different from zero, there is a
mechanism which assures that the equilibrium on the exports and imports market will
be achieved in the long run, although for short term deviations from the equilibrium.

4.2 Data

For the estimations quarterly data from 1980 (q1) to 2005 (q2) was used. Real
export- and import- data was obtained from the IMF and OECD. The real GDP- data
was obtained from Ecowin. The extra euro area real effective exchange rate and the
foreign income series were calculated in the following manner.

4.2.1 The euro area member states’ extra euro area real effective exchange rate

For calculating the extra euro area real effective exchange rates (REERs) it is common
procedure to weight the currencies by their trade weights. As the interest lies in the
external effective exchange rates of the euro area countries, the weights are obtained
from the exports and imports with the ten biggest trading partners outside the EMU by
referring to annual trade data in 2004. The trade weights are defined as:

wit ¼ Xit þMit

X þMð Þt
; ð10Þ

where Xit and Mit are exports and imports to and from the trading partner i, in period
t, and (X+M)t is the total amount of exports and imports with the ten biggest trading
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partners. The trade data was obtained from the IMF Directions of Trade Statistics
(DOTS) via Ecowin. On the basis of annual trade data these trade weights are
applied for each quarter in further calculations.18

The real exchange rate is the product of the nominal exchange rate and the
domestic price level relative to the foreign price level. Here again, the indirect
quotation for the exchange rate is used, which means that the foreign currency is
expressed in terms of the domestic currency. Thus an increase in the value of the real
exchange rate is an appreciation of the currency. The bilateral real exchange rate is
defined as:

qit ¼ eit
Pt

P�
it
; ð11Þ

where eit is the bilateral nominal exchange rate of country i in period t, Pt the price
level of the home country and Pit

* the price level of trading partner i in t. The prices
are the Consumer Price Indices (CPI) which were obtained from Ecowin. The
nominal exchange rates were also retrieved from the Ecowin data base, provided by
the OECD Main Economic Indicators (MEI). Trading partners China and Turkey
were included from 1987 when data was available. Eastern European countries such
as Russia and the Czech Republic have been included in the REER since 1994.

Once the bilateral real exchange rates are calculated and rebased the weighted real
exchange rate is calculated with the logarithms of the rebased real exchange rate.
The REER then, is the sum of the bilateral weighted real exchange rates that are
expressed here in logarithms:

REERt ¼
Xn

i¼1

wit ln qitð Þ: ð12Þ

4.2.2 The foreign income of the euro area member states’ trading partners

Another variable that had to be calculated is the foreign income of the euro area
member states’ trading partners.

The income of the euro area’s main trading partners y* is calculated for each
quarter of the period from 1980 (q1) to 2005 (q2).

For calculating y*, the foreign real GDPs of the top ten extra-EMU trading
partners (of the euro area countries), is expressed in index form and weighted with
the respective export weights. As our interest lies in the response of the euro area
exports to the exchange rate movement, the weights are obtained from the exports to
the ten biggest trading partners referring to annual trade data in 2004. The export
weights are defined as:

wit ¼ Xit

ðX Þt
; ð13Þ

18 As there was no trade data available for 2005 at the time the trade weights were calculated, the trade
weights of 2004 are applied for the first two quarters in 2005.
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where Xit is exports to the trading partner i in period t, and Xt is the total amount of
exports to the ten biggest trading partners. The trade data is obtained from the IMF
DOTS. GDP data was obtained from Ecowin.

On the basis of annual data these trade weights are applied for each quarter in
further calculations.

In order to calculate the foreign GDP, the geometric mean of the individual GDP
indices is formed. The real GDP indices are rebased and weighted with their
corresponding export weight. Foreign GDP, then, is the sum of the individual
weighted foreign real GDPs that are expressed here in logarithms:

y�t ¼
Xn

i¼1

wit ln y�it
� �

: ð14Þ

5 Estimation results

5.1 Long-run relationships, the cointegrating relationship

The estimations cover a period from 1980 (q1) to 2005 (q2). For each euro area
member (except Belgium and Luxembourg who are jointly considered) and for the
euro area as an entity, models for exports and imports were estimated. Using the
cointegration procedure developed in Johansen (1991) and Johansen and Juselius
(1990), the long run relationship in Eqs. 8 and 9 is tested. In order to apply the
Johansen procedure the determination of the lag length for the VAR model for each
country is required, as well as the order of integration of the variables entering the
VAR estimations. Using the Augmented Dickey Fuller Test for all variables shows
that all variables are integrated of order one. The lag length is determined by the
minimum AIC for the unconstrained VAR and varies from one to three lags in the
export equations, and two to four lags in the import equations.

The results for the cointegration tests are reported in Table 2. The Johansen
cointegration test and the cointegrating vectors are shown, normalised on x for the
export equation. The normalisation yields the estimates of the long-run elasticities.
There is at least one cointegrating relationship found for each country. In the case of
Ireland the trace test only rejects the null hypothesis of no cointegration at a 10%
marginal significance level. For each country, the long run coefficients for foreign
economic activity (y*) and REER (q) have the correct signs. As the error correcting
term equals zero in the long run and the cointegrating vector is normalised to one in
the exports (x) the vector can be rewritten as an equation where x is a function of q
and y*. In the case of Austria for instance, x equals (−0.92q + 1.65 y*). Hence a one
unit increase in foreign income raises exports by 1.65 units in the long run. A one
unit increase in q lowers x by 0.92 in the long run.

The long run elasticity of foreign income varies from −0.9 for Portugal to −3.75
for Ireland. For most other countries the elasticities are between −1.5 and −2.5. They
are significantly different from zero for all countries.

As for the external real effective exchange rate (q), for Greece and Portugal, there
is no significant long term influence found. Ireland and Italy show the highest long
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run elasticities of 1.8 and 1.7, while Germany and Austria shows the lowest of 0.8
and 0.92

The cointegrating vectors show more variability in the import equations than in
the export equations. Table 3 reports the results from the Johansen cointegration test
and the cointegrating vectors, normalised on m for the import equations.

Table 3 Results from cointegration test and the cointegrating vectors—import equation

Lags Number of cointegration relationships Normalised cointegrating vectora

Tace test Max Eig. test m q y

Austria 2 1 1 1 0.40*** −3.58***
Be/Lux 3 1 1 1 0.21 7.32***

Finland 3 2 2 1 1.36*** −2.36***
France 3 1 0 1 1.80*** −2.81***
Germany 3 1 0 1 1.09*** −2.41***
Greece 3 1 1 1 1.21** −1.59
Ireland 3 2 1 1 0.41** −1.00***
Italy 4 1 1 1 −0.13 −2.88***
Netherlands 3 3 3 1 0.08 −1.92***
Portugal 3 1 1 1 −0.26** −1.42***
Spain 3 1 1 1 −0.87*** −2.29***
Euro Area 3 2 2 1 −0.30** −3.05***

a H0: β1=0; β2=0; *, **, ***10, 5 and 1% significance level

Table 2 Results from cointegration test and the cointegrating vectors—export equation

Lags Number of cointegration relationships Normalised cointegrating vectora

Tace test Max Eig. test x q y*

Austria 1 1 1 1 0.92* −1.65**
Be/Lux 2 1 1 1 0.93*** −1.98***
Finland 1 1 1 1 1.03*** −1.93***
France 1 1 1 1 1.04*** −1.86***
Germany 2 1 1 1 0.80*** −1.78***
Greece 1 2 2 1 0.31 −1.69***
Ireland 2 0 1 1 1.77*** −3.75***
Italy 3 1 0 1 1.70*** −1.87***
Netherlands 1 1 1 1 1.55*** −2.50***
Portugal 3 1 1 1 0.02 −0.92***
Spain 3 1 1 1 1.19*** −2.15***
Euro Area 2 1 1 1 1.00*** −1.56***

a H0: ϕ1 = 0 and ϕ2 = 0; *, **, ***10, 5 and 1% significance level
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There is also at least one cointegrating relationship found for each country. In the
case of Germany the maximum eigenvalue test does not reject the null hypothesis of
no cointegration, not even at a 10% marginal significance level. For each country
domestic economic activity (y) is positively related to the import volume (m),
although the long run elasticity varies from −1 for Ireland to −3.6 for Austria. For
Belgium/Luxembourg the elasticity has the wrong sign and is rather high with a
value of over 7.3. The euro area, France and Italy have long run income elasticities
of about −3, the remaining countries lie in between −1.4 and −2.4. Except for Greece
the elasticities are significantly different from zero.

As for the external real effective exchange rate (q) most countries show a long run
elasticity with the wrong sign, which would imply that an appreciation of the euro
lowers imports from outside the euro area. Only for Italy, Spain, Austria, Greece and
Portugal, the sign is correct. The values are insignificant for Italy, as well as for
Belgium/Luxembourg and the Netherlands.

5.2 Short-run dynamics

To recall from Eqs. 8 and 9 the lagged error correction term represents the residual
from the cointegrating regression equation, which equals zero in the equilibrium. If
the coefficients δ1 and δ2 are significantly different from zero and have a negative
sign, there is a mechanism closing the gap when the system has deviated from the
equilibrium.

Table 4 shows that the responsiveness of the dependent variable in each period to
departures from the equilibrium varies strongly among the euro members. For
Austria, France, Germany and Spain the responsiveness is not found to be
significantly different from zero. Finland shows the highest speed of readjusting to
the equilibrium, where about 50% of the readjustment occurs in one quarter, while it
is only about 8% for Portugal. For the remaining countries the cointegrating
coefficient varies from about 0.17 to 0.36.

The coefficients of the foreign income are relatively large, indicating a high
responsiveness of the export volume to a change in foreign income. An absolute outlier
is Greece with a foreign income elasticity of over 10. Portugal and Italy also show high
elasticities with a coefficient of over 6. Ireland then follows with a coefficient of 4.5. All
other countries’ coefficients lie between 3 and 4. Belgium/Luxembourg shows the
lowest coefficient of 2.65, which is not found to be significant.

The elasticities for the external real effective exchange rate (q) are also rather
ambiguous among the euro countries, however all have the expected negative sign,
implicating that an appreciation of the euro means a loss in competitiveness and
hence a decline in exports to extra euro area destinations. Portugal has the highest
coefficient of over −0.8, followed by Austria (−0.7). For the Netherlands, Finland
and Greece the coefficients are insignificant; for the remaining countries the
elasticities lie between −0.4 and −0.66. Ireland’s responsiveness to changes in the
real effective exchange rate is borderline significant.

The coefficients for the cointegrating equations of the import equations are again
not as convincing as in the export equations. The results are presented in Table 5.
Portugal has the highest coefficient of over −0.85, meaning a strong tendency to
readjust to the equilibrium after deviating from it. Germany and Spain show a rather
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low coefficient of −0.14 and -0.18, while for Finland, the Netherlands, France and
Ireland either positive or insignificant coefficients are found, indicating further
diverging from the equilibrium or no adjustment at all. The cointegration seems to
work in the import equations only for the Mediterranean countries.

The coefficients for the domestic income also show great dispersion. For Austria,
Finland, and the Netherlands the coefficients are negative, implicating that an
increase in domestic income would trigger a fall in imports from outside the euro
area. Greece’s and Portugal’s coefficients are insignificant. Ireland shows the largest
coefficient of over 7, while Germany’s is just below 1.

The coefficients for the external real effective exchange rate are mainly negative,
which would mean that a euro appreciation would lower imports from outside the euro
area. Germany is the only country with a positive and significant coefficient of 0.3. Italy,
Spain and the Netherlands show no responsiveness to changes in the exchange rate.

5.3 Impulse response functions

Looking at the impulse response functions shows graphically how an innovation in
the exchange rate transmits into current and future export and import values. A one

Table 4 Regression results for error correction models, exports; 1980q1–2005q2

Country Lags CI-Eq. Δxt−1 Δqt−1 Δy*t−1 R-squared Akaike AIC

Austria 1 0.01 −0.47*** 0.72*** 2.83*** 0.25 −2.87
Be/Lux 1 −0.36*** −0.31*** −0.43** 2.65* 0.39 −2.62

2 −0.03 −0.62*** 1.14

Finland 1 −0.52*** −0.43*** −0.14 3.49*** 0.54 −2.19
France 1 0.00 −0.73*** −0.64*** 3.11*** 0.54 −2.95
Germany 1 −0.09 −0.61*** −0.53*** 3.55*** 0.49 −3.11

2 −0.05 −0.68*** 0.41

Greece 1 −0.36*** −0.41*** −0.07 10.11*** 0.42 −0.09
Ireland 1 −0.18** −0.40*** −0.40* 4.48*** 0.43 −2.74

2 0.17 0.27 −1.24
Italy 1 −0.20*** −0.78*** −0.65*** 6.28*** 0.68 −2.59

2 −0.47*** −0.72*** 2.69

3 −0.43*** 0.04 0.79

Netherlands 1 −0.17** −0.38*** −0.26 2.88*** 0.29 −2.95
Portugal 1 −0.08** −0.78*** −0.84*** 6.65*** 0.56 −2.26

2 −0.60*** 0.19 2.82

3 −0.43*** −0.31 0.84

Spain 1 0.05 −0.88*** −0.66** 1.8 0.65 −1.94
2 −0.50*** −1.12*** 3.30**

3 −0.45*** −0.97*** −1.12
Euro Area 1 −0.27*** −0.58*** −0.47*** 3.91*** 0.64 −3.56

2 0.04 −0.36** 0.81

*, **, ***10, 5 and 1% significance level
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S.D. exchange rate innovation has different effects considering magnitude and
readjustment pattern in exports and imports in the euro area countries. Figure 2
illustrates how countries such as Spain and Italy initially react strongly to the
exchange rate change, while countries such as Austria, France and the Netherlands

Table 5 Regression results for error correction models, imports; 1980q1–2005q2

Country Lags CI-Eq. ∆mt−1 ∆qt−1 ∆yt−1 Constant R-squared Akaike AIC

Austria 1 −0.33*** −0.29*** −0.35* −0.7 0.04*** 0.37 −2.75
2 0.08 −0.45** −2.46***

Be/Lux 1 −0.23*** −0.45*** −0.50** 1.00* 0.02** 0.59 −2.66
2 −0.61*** −0.42* 0.84

3 −0.48*** −0.68*** −0.13
Finland 1 0.07** −0.76*** −0.25 0.09 0.44 −1.82

2 −0.31** −0.27 −0.52
3 −0.30*** −0.11 −2.17**

France 1 0.04* −0.82*** −0.23 2.55** 0.7 −3.12
2 −0.74*** −0.41** 2.12*

3 −0.77*** −0.07 2.00*

Germany 1 −0.14** −0.40*** −0.21 0.91** 0.49 −3.23
2 −0.03 −0.25 0.79**

3 −0.33*** 0.33** 0.24

Greece 1 −0.27** −0.73*** −0.29 −32.19* 0.13** 0.54 0.33

2 −0.47*** −0.11 28.41

3 −0.25*** −0.77 −11.79
Ireland 1 0.00 −0.56*** −0.50** 7.43** 0.45 −2.7

2 −0.38*** −0.29 −1.67
3 −0.56*** −0.53** −3.2

Italy 1 −0.41*** −0.32** −0.27 3.50*** 0.74 −2.68
2 −0.25* −0.2 0.74

3 -0.33*** −0.1 0.69

4 0.28*** −0.07 1.19

Netherlands 1 0.19*** −0.71*** −0.16 −0.29 0.06*** 0.36 −2.45
2 −0.57*** −0.45* −0.63**
3 −0.53*** 0.25 −0.66**

Portugal 1 −0.85*** −0.21*** −0.65** −0.34 0.56 −1.88
2 −0.15*** −0.70** 0.63

3 −0.14*** −0.76** 0.32

Spain 1 −0.18** −0.61** −0.06 1.59** 0.78 −2.23
2 −0.35*** −0.37 2.16***

3 −0.57*** −0.17 3.05***

Euro Area 1 −0.32*** −0.55*** −0.08 3.88*** 0.78 −3.61
2 −0.37*** −0.37*** 3.45***

3 −0.57*** 0.01 1.86***

*, **, ***10, 5 and 1% significance level.
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show an initial response of less that half the size of Spain’s or Italy’s export
response. Also at the lower end of impulse responses are Greece, Ireland and the
euro area as an entity. In between, Belgium/Luxembourg, Finland and Portugal are
situated.

The impulse response functions in Fig. 2 are calculated for 32 quarters. For
France, Austria and the euro area the effects of the exchange rate innovation on
exports dies out to zero, or about one third of the initial shock. Spain and Germany’s
impulse response in exports almost dies out to half the initial shock in the same time.
Ireland, Belgium/Luxembourg and the Netherlands show only very little readjust-
ment to zero, but a levelling out at a non-zero value. Finland, Greece and Italy do not
readjust to the initial equilibrium, but level out at a new one. Portugal does not seem
to approach a new equilibrium.

Figure 3 shows the impulse response functions for the import equations. Here
responses deviate quite strongly. Greece shows the strongest initial response to a one
S.D. innovation in the exchange rate. Finland shows a rather small initial response in
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imports and the effects of the impulse are dying out gradually in the 32 quarters.
Germany’s, Italy’s and Portugal’s imports show a rather low initial response;
Austria’s Belgium/Luxembourg’s and Ireland’s show a strong reaction.

For Austria, Germany and the Netherlands the impulse response is dying out at a
lower level than the initial response, but it does not die out to zero. For Portugal it
dies out at a level where the initial shock is reversed. Belgium/Luxembourg’s
impulse response dies out to zero in an oscillating pattern. For Italy the impulse
seems to have an initial effect and after adjusting to zero after about ten quarters the
imports seam to react stronger again. For Ireland and Greece the imports seem to
react strongly initially and worsen afterwards. Spain and the euro area as an entity
show rather small initial responses, and does not appear to approach an equilibrium.
For France an exchange rate innovation also shows permanent responses in the
imports but in the opposite direction. All in all, the impulse responses for imports are
not consistent.
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6 Conclusion

The euro area as an entity is not showing great external imbalances. When looking at
individual members, the differences are serious. Half the euro area countries have
surpluses; the other half are in deficit.

With global imbalances due to readjust a euro exchange rate shock can be
expected, which will have varying impacts on the individual euro area member
states. The intensity of the impact depends on the euro area country’s extra EMU
trade pattern. With the estimation of export and import equations, using a VECM,
the exchange rate elasticities show how the responsiveness to the exchange rate
change varies among the euro area members in the short and long term.

The exports of Austria, Greece and Portugal show no significant long term
influence by the external real effective exchange rate, while Irish and Italian exports
show the highest long run exchange rate elasticities. Germany shows the lowest. In
the short run however, Portugal is found to have the highest elasticity, followed by
Austria. The Netherlands, Finland and Greece show no insignificant short term
influence.

As for the readjustment to the equilibrium in the export market Finland shows the
highest speed of readjusting to equilibrium, while Portugal has the lowest adjustment
speed.

The impulse response functions show this graphically. Spain and Italy’s exports
initially react strongly to an exchange rate change, while Austria, France and the
Netherlands’ exports react half as intensely.

France, Austria and the euro area’s exports re-achieve the initial equilibrium in the
long run, or at least approach it. Spain and Germany’s impulse response in exports
almost dies out to half the initial shock in the same time. Ireland, Belgium/Luxembourg,
the Netherlands, Finland, Italy, Portugal and Greece readjust to a new equilibrium.

The import equations led to rather inconclusive results. As for the external real
effective exchange rate most countries show a long-run elasticity with the wrong
sign, which would imply that, an appreciation of the euro would cause lower imports
from outside the euro area. Only for Italy, Spain, Austria, Greece and Portugal the
sign is correct. The values are insignificant for Italy, as well as for Belgium/
Luxembourg and the Netherlands.

The coefficients for the external real effective exchange rate are mainly negative,
which would mean that a euro appreciation would lower imports from outside the euro
area. Germany is the only country with a positive and significant coefficient. Italy,
Spain and the Netherlands show no responsiveness to changes in the exchange rate.

Portugal has the strongest tendency to readjust to the equilibrium after deviating from
it. Germany and Spain show a rather low readjustment speed, while Finland, the
Netherlands, France and Ireland show either positive or insignificant coefficients. The
cointegration seems to work in the import equations only for theMediterranean countries.

The impulse response functions for the imports also show quite strong deviations
among the euro area countries. Greece shows the strongest initial response to an
exchange rate change. Finland, Germany, Italy and Portugal’s imports show a rather
low initial response while Austria, Belgium/Luxembourg and Ireland’s imports show
a stronger reaction.

Global current account adjustment: trade implications for the euro area countries 131



For Austria, Germany and the Netherlands the impulse response is dying out at a
lower level than the initial response, but it does not die out to zero. For Portugal it
dies out at a level where the initial shock is reversed. Belgium/Luxembourg’s
impulse response does not reach zero. For Italy the impulse seems to have an initial
effect and after adjusting towards zero after about ten quarters the imports react
stronger again. Irish and Greek imports seem to react strongly initially and worsen
afterwards. Spain and the euro area as an entity show rather small initial responses,
and do not approaching an equilibrium. For France an exchange rate innovation also
shows permanent responses in the imports but in the opposite direction.

These results show that an exchange rate change causes diverging reactions
among the euro area members’ exports and imports. For some countries the shock is
reversed, others show a permanent reaction. This in turn makes the one-size-fits-all
monetary policy of the ECB less capable of dealing with the exchange rate shock.

References

Ahearne A, von Hagen J (2006) “European perspectives on global imbalances” http://www.iwep.org.cn/
web/20060911/European%20Perspectives.pdf

Ahearne A, von Hagen J, Schmitz B (2007) “Internal and external current account balances in the euro
area” Paper prepared for the joint Bruegel, Korea Institute for International Economic Policy, and
Peterson Institute for Interantional Economics workshop on “Policy to Reduce Global Imbalances”
Washington DC, 8–9 February 2007

Angeloni I, Ehrmann M (2004) Euro area inflation differentials. ECB Working Paper Series No. 388,
September

Benalal N, del Hoyo JLD, Pierluigi B, Vidalis N (2006) Output growth differentials across the euro area
countries. ECB Occasional Papers No. 45/May

Blanchard O, Giavazzi F, Sa F (2005) The U.S. current account and the dollar. MIT Working Paper Series
No. 05–02

Boyd D, Caporale GM, Smith R (2001) “Real exchange rate effects on the balance of trade: Cointegration
and the Marshall-Lerner condition. Int J Financ Econ 6:187–200

Campa JM, Gonzalez Minguez JM (2006) Differences in exchange rate pass- through in the euro area. Eur
Econ Rev 50:121–145

Chinn MD (2005) Doomed to deficit? Aggregate U.S. trade flows re-examined. Review of World
Economics 141(3):460–485

EC (2005) Focus: Global current account imbalances and the euro area. Quarterly Report on the Euro Area
26–44

EC (2006) Focus: Widening current account differences within the euro area. Quarterly Report on the
Euro Area 25–37

ECB (2003) Inflation differentials in the euro area: Potential causes and policy implications. September.
http://www.ecb.int/pub/pdf/other/inflationdifferentialreporten.pdf

Edwards S (2005) The end of large current account deficits, 1970–2002: Are there lessons for the United
States? NBER working paper 11669I

Faruqee H (2004) Exchange rate pass-through in the euro area: The role of asymmetric pricing behavior.
IMF Working Paper No. 04/14

Faruqee H, Laxton D, Muir D, Pesenti P (2005) Smooth landing or crash? Model- based scenarios of
global current account rebalancing. NBER working paper No. 11583

Gust C, Sheets N (2006) The adjustment of global external balances: Does partial exchange rate pass
through matter? The Federal Reserve Board, International Finance Papers No 850

Honohan P, Lane P (2003) Divergent inflation rates in EMU. IIS Discussion Paper No. 5/July
Honohan P, Lane P (2004) Exchange rates and inflation under EMU: an update. IIIS Discussion Paper No.

31/July

132 K. Langwasser

http://www.iwep.org.cn/web/20060911/European%20Perspectives.pdf
http://www.iwep.org.cn/web/20060911/European%20Perspectives.pdf
http://www.ecb.int/pub/pdf/other/inflationdifferentialreporten.pdf


Hooper P, Johnson K, Marquez J (1998) Trade elasticities for G-7 countries. Federal Reserve Board,
International Finance Discussion Papers No 609

Johansen S (1991) Estimation and hypothesis testing of cointegration vectors in Gaussian vector
regressive models. Econometrica 59:1551–1580

Johansen S, Juselius K (1990) Maximum Likelihood estimation and interference on cointegration—with
application on the demand for money. Oxford Bull Econ Stat 52:169–210

Lane P, Milesi-Ferretti GM (2006) Europe and global imbalances. Paper presented at the 7th Jacques polka
Annual Research Conference hosted by the IMF, Washington, DC, 9–10 November

Lane PR, Ruane F (2006) Globalisation and the Irish economy. IIIS Occasional Paper No. 01/March
Lee J, Chinn MD (1998) The current account and the real exchange rate: a structural VAR analysis of

major currencies. NBER working paper No. 6495
Marquez J (1990) Bilateral trade elasticities. Rev Econ Stat 72(1):70–77
Marquez J (2005) Estimating elasticities for the U.S. trade in services. Federal Reserve Board,

International Finance Discussion Papers No 836
Obstfeld M, Rogoff K (2005) Global current account imbalances and the exchange rate adjustments.

Brooking Papers of Economics Activity No. 1:2005:67–146

Global current account adjustment: trade implications for the euro area countries 133


	Global current account adjustment: trade implications for the euro area countries
	Abstract
	Introduction
	The euro area and its burden of global imbalances
	Differences among the euro area member states
	Sizable current account surpluses and deficits
	The trade link to the USA

	Methodology of estimating trade elasticities
	Econometrical background
	Data
	The euro area member states’ extra euro area real effective exchange rate
	The foreign income of the euro area member states’ trading partners


	Estimation results
	Long-run relationships, the cointegrating relationship
	Short-run dynamics
	Impulse response functions

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


