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The paper tries to estimate whether a unique and centralized European monetary
policy would have had similar or diŒerent eŒects across countries in the European

Union. By estimating a vector auto-regression (VAR model), it is revealed that there

are two diŒerent groups of countries with considerable diŒerences in the response to

changes in the monetary policy. Germany and the North-Central European coun-

tries would be less sensitive to these changes, whereas the Mediterranean countries

(and Belgium) would be noticeably more sensitive to the mentioned variations.

I . INTRODUCTION

One of the most important changes in recent European

economic history occurred in 1999, with a European

Central Bank (ECB) starting its operations. The main attri-

bute of the ECB is to centralize monetary policy and make

it the same for all member countries. Monetary integration

will be completed in three years with the adoption of a

common currency.

The eleven countries which compose the European

Monetary Union (EMU) constitute an economic area in

which this unique monetary policy will aŒect the economies

of each country diŒerently. Thus, one of the most interest-

ing questions to analyse and to try to estimate is how dif-

ferent these impacts between countries can be. It is well

known that if there are substantial diŒerences in responses

to a homogeneous policy, the appearance of important

asymmetric shocks will be one of the outcomes of the

EMU.1

The literature of monetary transmission mechanisms is

quite abundant, but there aren’t many studies that establish

comparisons between the responses of the diŒerent coun-

tries (or the responses of diŒerent regions that belong to the

same country). Among these are Sims (1992), Gerlach and

Smets (1995), Barran et al. (1996), Carlino and DeFina

(1998a and 1998b) and Ehrmann (1998).

Ehrmann (1998) discusses the basic methodological

issues that are involved in an empirical analysis of mone-

tary policy and also the especial features of a comparative

study. Estimates of the structural vector auto-regression

for thirteen European countries are provided, with the

® nding of considerable heterogeneity in monetary policy

transmissions (hoping that these diŒerences will mainly dis-

appear with the start of EMU).

Carlino and DeFina (1998a) examine whether monetary

policy has similar eŒects across regions in the United

States. Impulse response functions from an estimated

structural vector auto-regression reveal that the Great

Lakes region (Illinois, Indiana, Michigan, Ohio and

Wisconsin) is noticeably more sensitive to monetary policy

changes, while the Rocky Mountains region (Colorado,

Idaho, Montana, Utah and Wyoming) is found to be

much less sensitive.

The possibility of ® nding more diŒerences in Europe is

considerable because the economies of European countries

are more heterogeneous than are the regional economies

that comprise the United States (Bayoumi and

Eichengreen, 1993; Carlino and DeFina, 1998b).

The remainder of the paper is organized as follows:

Section II develops an empirical approach, the data and

the unit-root tests. Section III comments on the empirical

results and, ® nally, Section IV concludes.
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II . EMPIRICAL APPROACH

The model

The analysis is focused on the dynamic behaviour of an

n £ 1 covariance-stationary vector,

Zt ˆ ‰¢y1;t; ¢y2;t; . . . ; ¢yn¡1;t; mŠ`

where ¢yi;t is the growth rate of GDP in country i at time t

and m is a stationary variable, which measures the action

of the monetary policy at time t. The dynamics of Zt are
represented by a VAR,

AZt ˆ B…L†Zt¡1 ‡ et

where A is an n £ n matrix of coe� cients, which describes

the contemporaneous correlations among the variables;

B…L† is an n £ n matrix of polynomials in the lag operator

L; and et ˆ ‰"1;t; "2;t"n¡1;t; . . . ; "m;tŠ is an n £ 1 vector of
structural disturbances.

Solving for Zt produces the following reduced-form

system:

Zt ˆ C…L†Zt¡1 ‡ ut

where C…L† ˆ A¡1B…L† is an in® nite-order lag polynomial,
and ut ˆ A¡1et describes the relationship between the

model’ s reduced-form residuals and the model’s structural

residuals.

The hypothetical impacts of the global European inter-

est rate (® xed by an hypothetical European Central Bank)
are summarized using impulse response functions (Sims,

1980). These functions are calculated directly from the

last equation as

Zt ˆ ‰I ¡ C…L†LŠ¡1A¡1et ˆ £…L†et

in which

£…L† ˆ
L

lˆ0

£lL
l

and £l is a k £ k matrix of structural parameters.

Data

We have considered information about the European

countries which integrates the European Union (excluding

Luxembourg). To sum up, over thirty-seven years (1960±

1997) we have employed the Gross Domestic Product

expressed in levels, in millions of ECU, at constant 1990
prices. The Monetary Supply (as the quotient between the

Gross Domestic Product and the currency’s circulation vel-

ocity) and the diŒerent national interest rates, collected in

the short run, have also been used. All these series have

been transformed into logarithms (apart from the interest

rate series, which are expressed in levels).
The study employs annual data for 37 years obtained

from the statistics published by the European Economy

(EÂ conomie EuropeÂ enne 65/1998), which facilitates

homogeneous economic series for all fourteen countries

considered.

A European global interest rate has been calculated year

by year, considering the diŒerent national interest rates and
also considering the weighting of every economy according

to the global European Gross Domestic Product. This glo-

bal interest rate is used to evaluate, hypothetically, the

impact that a common and centralized European monetary

policy would have had if it had been executed by a
hypothetical European Central Bank in the period 1960±

1997.

Unit-root tests

As the standard statistical theory applies, the variables

used in the estimation must be stationary. The results of

the Augmented Dickey± Fuller (ADF) unit-root test, which

are presented in Table 1, show that stationarity is achieved

by ® rst-diŒerencing. Thus, the VARs to be estimated

include the stationary ® rst diŒerences of the log of national
GDP and also for the interest rate.

III . RESULTS

Table 2 presents the point estimates for the impulse

response of GDP generated by the monetary policy, so it

is the result of a one-standard-deviatio n unanticipated

increase in the European global interest rate. Figure 1 dis-
plays the cumulative impulse response derived from Table

2. For example, an increase in the European global interest
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Table 1. Augmented Dickey± Fuller test

Country Level* Growth rate**

GDP
Austria 70.98 72.96b

Belgium 71.81 73.14
b

Denmark 72.64 74.40
a

Finland 71.77 73.92
a

France 72.18 73.38
b

Germany 72.32 74.28a

Greece 71.31 73.27
b

Ireland 71.60 73.74a

Italy 71.09 73.17
a

Netherlands 72.24 72.95b

Portugal 71.68 73.41
b

Spain 72.09 72.99
b

Sweden 72.20 73.25
b

United Kingdom 72.90 74.46
a

Interest rate 71.34 74.89
a

Notes: * Equations include an intercept and time trend.
**

Equations include an intercept term.
a Indicates signi® cance at the 1% level.
b

Indicates signi® cance at the 5% level.

Critical values are found in Fuller (1976).



rate would result in a 0.8189% decrease in German GDP in

the ® rst period, and thus successively.

As it can be graphically appreciated, an increase of the

interest rate reduces real growth, but not to the same inten-

sity in all European countries. Thus, not all countries

respond by the same magnitude. Germany, the largest

economy in Europe, is less aŒected than others, and leads

a group of countries with a similar behaviour: Denmark,

Austria, The Netherlands (what has been called the `DEM

zone’). Sweden and Finland, and also The UK and Ireland,

present impulse responses that are close to the German

response. Another group of countries, the Mediterranean

countries (with Belgium), show magnitudes of monetary

policy eŒects quite diŒerent from the ® rst group. In

France, Italy, Spain, Belgium, Portugal and Greece the

GDP is more responsive to monetary policy shocks than

is German GDP.

A clear division of the EMU countries into two diŒerent

groups, very well diŒerentiated, is apparent: the Anglo-

Saxon countries and the Latin countries. In the future

these two groups of nations may be interested in opposite

monetary policies: a monetary expansion might be useful

for some countries but harmful for others, depending on

each country’s economic situation (and the same for a

monetary contraction). Thus, these diŒerences might

make it di� cult to maintain monetary union.

IV. CONCLUSIONS

This paper uses time-series techniques to examine whether

monetary policy would have had asymmetric eŒects across

countries in the EMU during the 1960± 1997 period.

Impulse response functions from an estimated structural

VAR reveal a group of countries (led by Germany, basic-

ally North-Central European countries) which would be

less sensitive to monetary policy changes. There is another

group of countries (the Mediterranean countries and

Belgium) in which those policy changes would be notice-

ably more sensitive than in the ® rst group.

The existence of disparate responses reveals the di� culty

of conducting a single European monetary policy for an

area as large and as diverse as the EMU. The economies of

the EMU are so heterogeneous as to seriously consider the

existence of important, diŒerent eŒects of a unique

European monetary policy. These diŒerences might make

it di� cult to maintain monetary union.
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Table 2. Impulse response of GDP growth

Period GER BEL DEN GRE SPA FRA IRL

1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 70.8189a 70.6644a 71.0709a 71.4327a 70.7393a 70.6128a 0.0229

3 71.0774 71.5099
a 71.3136 71.7647 71.5625

a 71.2912
a 70.7175

b

4 70.8646 71.8968
c 71.1091 71.9126 72.0042

c 71.6422
c 71.0847

5 70.7710 72.1767 71.0411 72.2516 72.2252 71.8329 70.9338
6 70.8274 72.3697 71.0921 72.5366 72.4061 72.0042 70.7526
7 70.8541 72.5866 71.1154 72.7223 72.5672 72.1654 70.6970

8 70.8352 72.7222 71.1044 72.8847 72.6848 72.2865 70.7097
9 70.8257 72.8417 71.0348 73.0321 72.7628 72.3707 70.7400

10 70.8313 72.9161 71.0370 73.1518 72.8179 72.4338 70.7599

Period ITA NL AUS POR FIN SWE UK

1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2 70.7865
a 70.5888

b 70.3569 71.0705
b 70.7237

c 70.5005
c 70.9711

a

3 71.6617a 71.2540b 71.0238b 71.9076c 71.5884c 70.8681 71.6343b

4 71.9999 71.5584 71.2674 71.9184 71.8527 70.9255 71.5938
5 71.9925 71.6516 71.3375 71.6627 71.6772 70.8923 71.3181

6 71.9477 71.7160 71.3749 71.5606 71.4838 70.8954 71.1849
7 71.9615 71.7828 71.4246 71.5953 71.4354 70.9154 71.2193
8 71.9938 71.8290 71.4562 71.6375 71.4727 70.9223 71.2892

9 72.0086 71.8521 71.4706 71.6439 71.5093 70.9199 71.3137
10 72.0079 71.8641 71.4770 71.6343 71.5174 70.9184 71.3000

Notes: Changes in log levels of the GDP from a one-standard-deviation unanticipated increase in the global interest rate change.

GER, Germany; BEL, Belgium; DEN, Denmark; GRE, Greece; SPA, Spain; FRA, France; IRL, Ireland; ITA, Italy; NL, The Netherlands; AUS, Austria;

POR, Portugal; FIN, Finland; SWE, Sweden; UK, United Kingdom.
a

Indicates signi® cance at 1% level.
b

Indicates signi® cance at 5% level.
c Indicates signi® cance at 10% level.
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