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Abstract 
 

After the introduction of the euro, the issue of fiscal policies coordination within the euro 

area took an increasingly significant place in the political and academic European 

debates. The aim of this paper is to analyze the nature of budgetary externalities between 

France and Germany, by using a VAR model. Our results show the existence of positive 

externalities between the fiscal policies of the two countries. These results suggest that 

coordination mechanisms as defined by the Stability and Growth Pact do not organize 

adequately the coordination of economic policies in Europe. 
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1. INTRODUCTION 

The coordination of economic policies has long constituted a major problem for countries 

with a high level of real and financial integration, which is the case in Europe. In this regard, 

the introduction of a single currency in 1999 put an end to the non-cooperative monetary 

policies in member countries of the euro area. The attention then shifted to the last instrument 

is the fiscal policy. However, in a monetary union, the fiscal policy of a member state, 

especially if it is large, is likely to lead to spillover effects on economic activity in other 

member States and thus to exercise a significant impact on the entire union. These effects, 

more commonly called fiscal externalities, pass through different channels. 

Within the euro area, special attention was paid to the fiscal externality passing through the 

channel of interest rate. In the event of a slowdown in economic activity, each government 

may be tempted to support domestic demand through fiscal stimulus, since he no longer fears 

a reaction to the rise in domestic interest rate, as the impact of fiscal policy on interest rates 

now being diluted in the euro area. However, such a policy can lead to a rise in interest rates 

in the area that will penalize the economic activity of the partner countries. That is why the 

creation of the Stability and Growth Pact (SPG) is a part, to set binding limits on not to 

exceed in terms of budget deficit and public debt legal rules and other to foster mutual 

monitoring between member states concerning the conduct of fiscal policy. The SPG 

considers implicit fiscal externalities between countries as always negative: an increase in the 

budget deficit in a country would tend to decrease the activity of its partner countries.  



Ramzi DRISSI and Cécile COUHARDE, The Macrotheme Review 3(1)A, Spring 2014 
 

 

2 
 

The fiscal externalities, insofar as they also pass through other channels may, however, act in 

different directions. Thus, a fiscal stimulus in the euro area countries, by stimulating demand 

in that country will tend to increase exports and therefore the level of activity of the partner 

countries. Moreover, fiscal policy does not only act on the request but may also change the 

terms of the offer. In this case, the effects are more ambiguous. Thus, following a reduction in 

taxes, the country that stimulus simultaneously the demand and supply. In this case, imports 

do not necessarily increase; the positive externality induced by the foreign trade channel is 

thereby particularly attenuated. Moreover, the tax cuts can also result in attracting business in 

this country at the expense of other countries in the region. However, by increasing the supply 

of goods and services and / or labor supply, fiscal policy can reduce inflationary pressures in 

the euro area
1
 (Benassy-Quéré et al., 2007). In total, an expansionary fiscal policy in a 

monetary union has impacts the net effect is ambiguous. Moreover, empirical studies in this 

field are becoming increasingly difficult to provide clear evidence about the results and the 

magnitude of these externalities. 

The objective of this paper is precisely to answer the various questions raised by the fiscal 

externalities within the euro area. To do this, we draw on the recent empirical literature. 

Several authors have reignited the debate about the effectiveness of fiscal policy by providing 

an evaluation of the dynamic effects on macroeconomic variables, particularly on GDP using 

a VAR
2
 model. We use this approach, to evaluate the effect of fiscal policy in a member 

country facing the other countries in the region. In this paper, we adopt this approach to assess 

the reaction of a number of macroeconomic variables (government spending, tax revenues, 

the output gap and the inflation rate) facing to fiscal policy shocks expansionary (increased 

government spending, lower tax revenues). Our work differs, however, from other works on 

several points. We first consider in the VAR model for each country, the output gap
3
 delayed 

and the rate of inflation of the partner country. 

This choice allows us to take into account the degree of economic interdependence that 

affects the transmission mechanism of fiscal policy in a country on the economies of other 

Member States. We model the monetary policy of the euro area in order to take into account 

the interactions between fiscal policy and monetary policy (policy mix). Finally, we perform 

simulations of the model dynamically, in order to take into account the pulse shock when 

fiscal and monetary authorities do not deviate from their rules. Our analysis focuses 

particularly on the nature of the fiscal externalities between France and Germany. 

Our results confirm the existence of transmission channels of fiscal policies between the two 

countries. We show that the externalities exerted by the fiscal policy are positive: For 

example, the fiscal stimulus in Germany, not only stimulates economic activity in Germany 

but also in France, contrary to a positive demand shock. The effect of a fiscal shock in the 

foreign country, however, the differentiated according to whether it is the result of an increase 

in government spending or lower tax revenues lower taxation in Germany has a much less 

pronounced effect on economic activity in France that increased public spending. 

The rest of the paper is organized as follows. Section 2 presents a review of the empirical 

                                                           
1
 Either directly (via a reduction in VAT) or indirectly (eg lower social contributions leading to a rise in the 

employment rate, thus reducing inflationary pressures). 

2 Vector autoregression. 

3 The output gap, which is defined as the relative difference between GDP "effective" and GDP "potential." 
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literature. The methodological framework is presented in section 3. In sections 4 and 5 we 

present respectively the estimation results and the interactions between fiscal policy and 

monetary policy. The section 6 concludes. 

2. THE ANALYSIS OF FISCAL POLICIES BY THE VAR APPROACH: A 

LITERATURE REVIEW. 

The use of VAR modeling to evaluate the effectiveness of fiscal policy is relatively recent. 

The unavailability of budget series on a quarterly basis and for a long time is probably one of 

the causes. The choice of this model is due to its simplicity and its fully endogenous contrast 

to macro-econometric model specification
4
. The VAR modeling requires, in addition, a 

limited number of variables to be studied, while allowing simulating the different types of 

shocks
5
. Finally, the list of variables used and the maximum number of lags in each equation 

are the only theoretical restrictions, contrary to macro models in which the choice of 

explanatory variables used most often the result of contingent considerations in each 

equation
6
. Two approaches can be distinguished in the empirical literature. One approach 

focuses on only the effects of fiscal shocks on domestic variables, a second, more recent, 

based on the establishment of the euro area, studying the interactions of fiscal policies in a 

monetary union. 

In the context of modeling in closed economics , Blanchard and Perotti (2002 ) estimate a 

structural VAR model with three variables (GDP , net revenue transfers and public spending 

on goods and services) on U.S. quarterly data ( 1947q1 - 1997q4 ) . The authors show that the 

reaction of GDP is positive with respect to structural spending shock while it is negative with 

respect to a structural shock of revenue. Perotti (2002) adopts the same approach but using a 

structural VAR model with five variables (the two additional variables are prices and interest 

rates) for five OECD countries: United States, Germany, United Kingdom, Canada and 

Australia. Their results confirm that there still GDP response to a structural spending shock is 

positive in 5 countries. However, the response to a structural shock recipe is different in 

different countries: negative in the United States and Canada and positive in other countries. 

Bruneau and Bandt (1999) estimate a structural VAR model taking into account not only the 

impact of fiscal policy (represented by the deficit) but also monetary policy. Both authors 

show that the effects exerted by a structural deficit shock on activity are very low. Finally, 

Favero (2002) implements a semi structural VAR model to assess the interaction between 

fiscal and monetary policies in Germany, France, Italy and Spain. In the presence of monetary 

policy, the effects of structural shocks expenditure and revenue are very low when compared 

with other studies mentioned above. In contrast to those authors who are interested in only 

domestic effects of fiscal shocks, other economists study the externalities of fiscal shocks in 

the euro area. Giuliodori and Beetsma (2005) use a VAR methodology to study the effects of 

shocks to income and expenditure which act via the trade channel. Their work shows a 

significant increase of imports from partner countries in case of positive fiscal shocks in a 

large country in the euro zone
7
. Gros and Hobza (2001) show, in turn, the fiscal externalities 

                                                           
4 For this approach, we can refer to paper of Carton (2005) in which the author simulates from the model (NIGEM), 

the effects of fiscal policies in the euro area. 
5
 We exclude here the possibility of a perfect anticipation of fiscal policies on the part of economic agents; situation 

that can lead VAR modeling to provide biased inferences (Leeper, Walker and Yang, 2008). 
6
 This criticism was made by Sims (1980). 

7
 To do this, they estimate VARs models for Germany, France and Italy quarterly data for the period 1970-1998. 
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are weak or insignificant. In a study taking into account all transmission channels, and 

Bénassy-Quéré and Cimadomo (2006) show that when they exist, the fiscal externalities are 

positive, but they tend to decrease over time. Specifically, a fiscal stimulus through public 

consumption or public investment in Germany has no significant effect on the production of 

other European countries. In contrast, stimulus tax cuts or increased government transfers 

positively affects neighboring countries of Germany, but this effect tends to disappear over 

time. In total, it is not sure that the fiscal externalities are important, but if they exist, they are 

likely to be positive in the sense that an increase in the budget deficit in a country student 

activity in neighboring countries.  

In this article, we seek to analyze the nature of fiscal externalities within the euro area, by 

developing a methodology that differs from that of other work to study the fiscal externalities, 

we consider first of all in the VAR model of a country, the output gap and rates inflation 

delayed of the partner country to reflect the degree of economic interdependence between the 

two countries. In order to take into account the interactions between fiscal policy and 

monetary policy we also model the monetary policy of the euro area. The coordination of 

fiscal policies can be harmful if it is not itself coordinated with monetary policy. This is 

tantamount to coordinate a subset of players (the governments) do not necessarily have the 

same goal as the player (the central bank). Finally, we perform dynamic simulations of the 

model to take into account the pulse shock when fiscal and monetary authorities do not 

deviate from their rules. 

Our analysis focuses on the nature of the fiscal externalities between France and Germany. 

This choice stems from a willingness to take into account the savings that are large enough (in 

terms of GDP) which cause macroeconomic shocks to their neighbors. 

 

3. METHODOLOGICAL FRAMEWORK 

3.1. The model 

The approach is to estimate a specific model for each of the two largest countries in the euro 

zone, such as Germany and France. The estimates are conducted using a structural VAR to 

seven variables (or equations 7): four main variables used to assess the effects of fiscal policy 

on domestic activity: changes in government spending, changes in tax revenues net transfers, 

the output gap and the inflation rate, two variables are control variables - the rate of inflation 

in the partner country and the domestic real interest rate - and can isolate the effects of 

monetary policy. Finally, the output gap delayed of the partner country captures the impact 

exerted by the economic activity of the partner country on the activity of the domestic 

country. 

 The dynamics of each model is: 

 
ttt

uXLAX 
1

 (1) 
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With
8
  **

11
,,,,,,

tttttttt
ogrogtgX 


  the vector of 7 endogenous variables including the 

first difference of the reported potential GDP expenditure ( tg ), the first difference of 

revenue reported to potential GDP ( tt ), the output gap ( tog ), the rate of price growth 

domestic (
t

 ), the domestic real interest rate delayed ( 1tr ), the output gap delayed ( *

1tog ) 

and inflation ( *

t
t

 ) the partner country. All variables are expressed as percentages. The vector 

of canonical innovations noted  **

,,,,,, 11 

t

og

t

r

tt

og

t

t

t

g

tt
uuuuuuuu  . These innovations 

canonical are the non-predictable part given the information of the past of the endogenous 

variables. Finally,   is a polynomial of degree. Finally,  LA  is a polynomial of degree k . 

 

3.2. The identification of shocks 

In economic terms, the canonical residues have no specific meaning. These residues can be 

interpreted as a function of three types of shocks from the impact of automatic stabilizers, 

discretionary measures and structural shocks of fiscal policy. The latter, as we seek to 

identify, are independent nature of them (orthogonal) and the macroeconomic environment 

past. The identification of structural shocks can be interpreted in economic terms is then using 

the structural VAR methodology to orthogonalize the residuals from the VAR canonical. 

Formally, the identification of structural shocks is based on the construction of a matrix P 

verifying
tt

Pu . . It is assumed that each time, the canonical innovations are expressed as 

linear combinations of structural shocks contained in the vector of structural fiscal policy

 **

,,,,,, 11  
t

og

t

r

tt

og

t

t

t

g

tt

 . And g

t

 , t

t

 , og

t
 , 

t
, 1r

t
 , 1*og

t
  et 

*
t

 represent the 

different structural shocks. t

t

  and g

t

  correspond, respectively, to the autonomous movements 

of revenue and expenditure. They are not determined within the quarter activity, inflation or 

interest rates. The Shocks og

t
  and 

t
 symbolize the unexpected movements in activity and 

prices. They illustrate perfectly exogenous economic shocks, independent of the influence of 

economic policies. Both shocks are assumed mutually orthogonal, 1r

t
  represents the shock 

of the monetary policy. This shock does not reflect changes in interest rates determined by the 

monetary policy rule that follows the Central Bank, but the "surprises" of monetary policy 

characterizing the discretionary component. As a result, the shock does not depend of 

innovations in activity and prices. Finally, the shocks 1*og

t  and 
* t symbolize the unexpected 

movements in activity and prices in the partner country. These economic shocks are 

exogenous and independent of the influence of fiscal policy. 

One way of orthogonalizing of the canonical residues is used a Cholesky decomposition 

which simply imposes a constraint triangular on the decomposition of the error. But this mode 

of orthogonalization does not allow an economic interpretation of impulses functions 

obtained. To identify structural shocks which are economically interpretable, determining the 

coefficients of the matrix P can be obtained by imposing, the constraints resulting economic 

                                                           
8
 If for example the VAR studied is that of France, the asterisked variables designate those of Germany and vice 

versa. 
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behavior
9
. It is this latter approach that we hold here in our inspiration from the method 

developed by Perotti (2002). This means identifying the two matrices 
1

Z  and 
2

Z  verifying 

tt
ZuZ 

21
 to determine the matrix which allows you to make canonical innovations 

structural
10

. More specifically, the method developed by Perotti (2002) is then to identify the 

structural shocks from three sets of constraints of different nature. At first, some non-diagonal 

matrices of the two, 
1

Z  and 
2

Z elements are set based on economic mechanisms. Indeed, an 

innovation may affect another within the same quarter or conversely not having (the element 

is then fixed to 0). In a second step, we set the diagonal elements to 1 (normalization of
t

 )
11

. 

Finally, as Shapiro and Watson (1988), we use the orthogonally of the structural residue to 

conduct instrumental variables regressions (see section 4-1) for determining the remaining 

elements of the matrix. Formally, the model expressing the transformation of canonical 

residues structural shocks corresponds to the system following equations: 

 

 
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(2) 

The first two equations (2a and 2b) can be read as follows. The unexpected movement of 

fiscal revenue t

t
u   (respectively public expenditure g

t
u  ), once corrected for the influence of 

mechanical activity, prices and interest rates 11 *

*

*

*








 og

ttogtt

r

ttrtt

og

ttog
uuuuu  






 

respectively for expenses: 11 *

*

*

*








 og

tgogtg

r

tgrtg

og

tgog
uuuuu  






, can come from 

the response to a structural shock t

t
  (respectively a structural shock to government 

expenditure g

t
 ) but also the response to a structural impact on public spending 

g

t g t  

   

(respectively the response to a structural shock of taxation). The third equation (2c) is to 

assume an unexpected movement of the activity ( og

t
u ) does not depend on price movements 

or those of interest rate movements but only unexpected revenue and expenditure. The shock 
og

t is exogenous and completely orthogonal to other shocks. In the quarter, it affects the 

output gap; this then affects mechanically the budget that will affect activity, with the 

automatic stabilizers. The Equation (2d) states that inflation is affected instantly by the 

                                                           
9
 The method was initiated by Blanchard and Quah (1989) as part of a two-variable VAR. 

10 Indeed, insofar as the matrix  P check t tu P , it is by definition equal
1

1 2P Z Z . 

11
 Is selected in the effect matrix P such that the structural impact and are uncorrelated unit

'( ) 1t tE    . 
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unexpected movement of the activity as well as the revenue and expenditure. The fifth 

equation (2e) assumes that the movements of interest rates are anchored on prices and activity 

(


 tr

og

trog uu  +
*

**


 tr

og

trog
uu

µ

 ) and to react quickly to fiscal policy decisions (

t

ttr

g

tgr








  ). The following equation (2f) states that the unexpected movement of the 

foreign operation comes from unexpected movement of revenue t

t
u   and g

t
u   is the 

expenditure of the domestic country. Indeed, the increase in the public
12

 deficit in a country 

boosts demand in this country, so imports and consequently the production of the partner 

country. The last equation (2g) states that the unexpected movement of the foreign inflation 

rate comes from unexpected movement of the foreign operation. 

 

3.3. DATA 

The evolution of interest rates and inflation in Germany and France showed the existence of 

two different monetary regimes in the 70s and 80s. Indeed, real interest rates are negative in 

the late 70s. According to Mishkin (1981, 1984), regulation of nominal rates and the rapid 

acceleration of inflation during this period combined to make real interest rates down to 

abnormally low levels. The creation of the European Monetary System (EMS) in 1979 

marked a change in the conduct of monetary policy is reflected in a break in the series of real 

interest rates in 1980 (Favero, 2002). We therefore think it best not to use data prior to 1980. 

In addition, the budget data are available on a quarterly basis until 1978 for France. Quarterly 

data are used from the database "Economic Outlook" OECD. The use of these data has the 

advantage of comparability and availability of sufficient point (100 points) to make accurate 

estimates. The real interest rate is calculated from the index of consumer prices and inflation 

is defined yoy. Potential GDP is obtained by applying the Hodrick-Prescott filter to the series 

of real GDP.  

The data used in the estimates are already seasonally adjusted. Fiscal variables used in the 

VAR are constructed as follows. The Public expenditure includes consumption (wages and 

nonwage) and Government Investment (GI). The Tax revenues are derived from the income 

to which we subtracted transfers. Revenues include direct taxes (households and businesses), 

indirect taxes, social contributions and other current transfers received by GI. The Transfers 

are calculated from the sum of grants, social benefits and other current transfers paid by the 

GI. 

 

4. THE ESTIMATION RESULTS 

The model is estimated with quarterly data for the period 1980q1-2006Q4 for Germany and 

France. Before estimation, we set all parameters 
ji,

  and 
ji,

 . The first step is to determine 

the elasticity of revenue and expenditure in relation to the activity, compared to the price 

relative to the interest rate (
ji,

 ).The first step in determining the coefficients of the matrix Z1 

is based on the evaluation of instantaneous elasticity between countries. The elasticity 

(imposed and estimated) of the first identification procedure are presented in Table 1A of 

                                                           
12

  The revenues are declining or the expenses are increased. 
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Appendix A. The instant revenue elasticity to the output gap in both countries has the 

expected positive sign. The instant price elasticity and the interest rate to the output gap in the 

two countries are significantly positive. This first step can correct canonical residues of the 

contemporary influence of the activity, inflation and interest rates (calculated 1 tZ u ). The 

identification of structural shocks is then assumed to define new constraints are not only 

regulatory constraints, but also focused on defining decisions of autonomous fiscal policy 

defined by the parameters ,i j . The second step is to use the residuals of revenue and 

expenditure, adjusted for the influence of contemporary activity, inflation and interest rates, as 

instrumental variables  
gt

  and 
tg

  to estimate the parameters in the first two equations of 

system (2) (see section 3.2). 

 

4.1. Instrumental variable regressions 

In the second identification step, we use the orthogonally of structural residues for 

instrumental variable regression (how to Shapiro and Watson, 1988). These are used to 

determine the residual elements "cyclically adjusted" ,t CC

tu and ,g CC

tu
 thus to calculate the 

elasticity of the components of revenue and expenditure to the output gap. 

The method is to estimate the system of equations (3): 
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The cyclically adjusted canonical residues are calculated from the following equations: 

 
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     (4) 

We assume that decisions on tax revenues are taken once public spending are decided. This 

restriction is also used by Blanchard and Perotti (2002), Perotti (2002) and by Beestma and 

Giuliodori (2005). It is to assume that t g  = 0, that is to say that decisions on government 

revenues above those on public spending taken on the same occasion. In other words, if the 

decisions on withdrawals and expenditures are correlated, the common part of these decisions 

is integrated into the structural shock of revenue and not in expenditure, which is orthogonal: 

0t g    and 0g t   . In this case: t

t

CCt

t
u   ̂,  and we believe in the ordinary least squares 
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(OLS) regression: 

                                      g

t

t

ttg

CCg

t
u 



   ˆ,  (5) 

When the regressions are run, the series of fiscal structural shocks are identified and 

calculated. The results are used to isolate t

t

̂  and g

t

̂  which represent structural shocks to 

government expenditure and revenue. These are then used as instrumental variables to 

estimate (by least squares) both parameters, tog  and gog  measuring the impact of 

unexpected movements of revenue and expenditure in equation (2c) of the canonical residue 

of the output gap. By repeating the procedure (determination of structural shock and use as an 

instrument in the equation), we determine all the coefficients of the matrices 1Z  and 2Z then 

those of the matrix P . These coefficients are then integrated in both VARs. The Table 2A of 

Appendix A reports the estimation results of instrumental variables regressions. The 

expenditure elasticity to structural shock revenue is significantly negative. This result can be 

interpreted as follows: a reduction in taxes is not accompanied by an average savings to 

finance this expenditure reduction, but rather measures also expansionary expenditure (and 

vice versa). The elasticity of interest rates in the structural shocks of income and expenditure 

are significantly negative and positive respectively. This result confirms that monetary policy 

appears to react quickly to fiscal policy decisions of the two countries over the period of 

estimation. 

4.2. The estimates VARs: French and German 

Once the structural shocks of expenditure and revenue identified, we estimated both French 

and German VARs. We conduct unit root tests to ensure the properties of time series 

considered. The number of lags was set to 6 (half a year) and is obtained from the Akaike 

Information Criterion (AIC). The number of delays is consistent with the usual lags between 

tax base and for certain taxes and timeliness of monetary policy. In addition, the 

“Portmanteau test” confirms that the canonical residues obtained of model with 6 delays are 

not correlated. The equations of the models also include a constant and dummies for 

Germany, where the dummy variable takes the value 1 in the first quarter of 1991
13

. In 

Germany, the impact of changes in government spending on output gap is positive and 

significant at 10%, and the effect of changes in tax revenues. In France, the output gap is less 

sensitive to changes in public expenditure over fiscal revenue. Moreover, the structural fiscal 

shocks occurring in a country also influence the activity of the partner countries, but with a 

delayed effect. Conversely, the variables of the partner countries, the difference in production 

and inflation, have little influence on other domestic endogenous variables. The significance 

of all response functions shows that shocks are identified. In France, simulations of fiscal 

shocks (increased variations in public spending or lower tax revenues variations) show that 

the output gap responds positively to short-term changes in fiscal revenue as well as changes 

in public spending. The response of the French activity also appears to face a significant 

positive shock to the German public spending. In Germany, the output gap responds 

positively to both domestic fiscal shocks and more weakly to fiscal shocks in France. 

The results of estimating the coefficients of VARs and the response functions clearly show 

the phenomena of interdependence between the two countries. However, they have one major 

                                                           
13

 Consider the effects of German reunification. 
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flaw that of considering monetary policies in Germany and France while the two countries are 

in a monetary union. This problem of macroeconomic dynamics can be lifted however by 

introducing a monetary rule for the euro area. 

 

5. THE INTERACTIONS BETWEEN FISCAL POLICY AND MONETARY POLICY 

To study the interaction between monetary policy and national fiscal policies, our 

methodology consists  to simulate the dynamic VARs model  (7 equations VAR) and  the 

equation of Taylor rule, estimated for the euro area (composed of France and Germany) with 

monthly data over the period 1994M1-2006M12. 

 

5.1. Estimated the Taylor rule 

To consider a Taylor (1993) rule as a monetary policy rule for the euro area is to assume the 

possibility of the European Central Bank (ECB) takes into account the level of activity in its 

reaction function. This choice can easily be justified. Svensson (1995), Svensson and 

Leidermann (1995) consider that the monetary authorities when they target inflation, always 

have a production target even implied. Furthermore, the strategy of the European Central 

Bank is also based on careful examination of a set of economic indicators in order to 

anticipate future developments in European inflation. In this regard, we can assume that the 

ECB has a particular interest in the development of European gross domestic product as a 

potential leading indicator of inflation in the euro area. 

Before to simulate the model, it is necessary to estimate a Taylor rule which determine the 

European interest rates. We take the methodology (Sterdyniak and Villa, (1977) and Clarida 

Galiet al., (1997)), both in the form of estimated that in the definition of variables equation. 

We estimate a reaction function of the ECB equivalent to the Taylor rule describing the Fed 

policy (Taylor, 1993): the central bank reacts to the difference in inflation targeting as well as 

the current output gap: 

 

  
tttt

yri 5,05,0                                                                       (6) 

Where,  ti  is the interest rate of the ECB; r  the neutral real rate, which is defined as one that 

is compatible with a balanced long-term growth (and can be approached in theory by the 

potential growth rate of the economy); t  the expected inflation rate;    the inflation target 

implicitly considered by the ECB; ty   the output gap. 

We keep the average rate on the interbank markets (EONIA or Euro OverNight Index 

Average) as interest rates of the ECB. This variable has the double advantage of being 

available monthly data since 1994, and to be stationary. The study of the curve of interest 

rates shows that there is a significant difference in level between the 1990s and 2000s, 

following the introduction of the euro. We introduce a dummy variable (  ) in 1999 to 

differentiate the behavior of interest rates before and after the introduction of the euro. The 

output gap in the euro area is obtained by applying the Hodrick-Prescott filter to the volume 

of industrial production in Germany and France. Finally, inflation is calculated on-year from 
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the price index harmonized consumer in both countries. 

The results of this regression are reported in Table 3A of Appendix A and we give the 

following Taylor rule (that we use later in the simulations): 

 7925,12922,0018,18341,2 
ttt

yi                (7) 

 

With  , is dummy variable equal to 1 in 1999. 

 

5.2. Presentation of the simulations 

We have a model to fifteen equations, seven equations in each VAR, which bind the 

endogenous variables of each country to their lagged values, the output gap and inflation in 

the partner country. We also have an equation that links the interest rate to the output gap and 

the deviation from the inflation target (Taylor rule) to the euro zone. We simulate, first of all, 

a model without shock where residues of different equations of the model are zero. The first 

simulation is performed using historical series. We then simulate the model from the series 

obtained in the previous simulation until the model converges. The final series form the 

reference count that represents the baseline. We seek to analyze the effects exerted by an ex-

ante impact in one of the two countries as well as ex-post effects on macroeconomic variables 

in the model. To do this, we reuse previous estimates, and we replace the residues considered 

by the shock, the required period and the variable used. 

The effects exerted by different shocks in Germany on the French and German variables are 

presented in the following paragraphs. These shocks correspond to a transient increase in 

public spending and a temporary drop in revenues. For comparison, we also consider a 

positive transitory demand shock. Our dynamic simulation is counterfactual in the sense that 

we seek to analyze the impact had on France following the introduction in Germany of an 

expansionary fiscal policy in 1982. The results of these simulations are shown in Tables 1, 2 

and 3 and in Figures 2a-2f in Appendix B. They cover a period of 96 quarters, obtained by 

Monte Carlo simulations with 500 runs. The results discussed correspond to the relative 

difference between the values obtained from the simulation of different variants and those 

corresponding to the reference scenario. 

 

5.2.1. A transitory shock of German government spending 

First, we simulate an increase of 1% per quarter of public spending in Germany during 1982, 

compared to baseline. This first variant returns to simulate an increase in German government 

spending of 4% in 1982. The results of this simulation are shown in the Table 1.  
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Table 1: The effects of a transitory shock of spending in Germany 

Variables Maximum 

reached (%) 

Time to reach 

(number of quarters) 

Long-term 

difference 

dgFRA 0,51 9 0,07 

dtFRA 0,15 11 -0,02 

ogFRA 1,07 9 0,11 

πFRA 2,31 6 0,81 

iFRA 2,72 9 0,10 

RFRA 0,36 9 -0,03 

dgGER 1,73 4 0,01 

dtGER -1,20 10 0,04 

ogGER 2,20 5 0,03 

πGER 3,71 6 0,30 

iGER 4,36 6 0,27 

RGER 0,67 6 0,09 

Note: FRA GER indexes correspond to France and Germany, respectively dg and dt represents the change in 

expenditure and revenue, og is the output gap,  is inflation, i is the nominal interest rate, and R is the real 

interest rate. Long term: 10 years. 

Source: Authors' calculations 

The public spending in Germany increases for a period of two years, peaking at the end of the 

fourth quarter (to 1.7%). This increase in spending is accompanied by an increase of the 

output gap in Germany. The increased activity in Germany lasts two years and leads to an 

increase in the output gap of 2.2 points in the fifth and sixth quarters. The activity also 

increases in France, but with a delayed effect and less pronounced: the French output gap 

reached a peak of 1.07% in the ninth quarter. The remarkable point is that even in the long 

term the relative deviation of the output gap is increased to stabilize at around 0.11%.  The 

increase in activity is accompanied by an increase in inflation, more than 3 points in 

Germany. That's caused an increase in the nominal interest rate. This increase comes curb 

spending in Germany and then causes them to fall. The activity decrease, and with a delay of 

one quarter, inflation. In response, spending increases, which boosts growth. We are therefore 

in the presence of oscillations that decrease over time and eventually disappear within a 

decade. 

5.2.2. A transitory shock of income in Germany 

We simulate now a declining government revenues by 1% in Germany compared to the baseline. The 

results of this simulation are shown in the Table 2. 
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Table 2: The effects of a transitory shock of government revenues in Germany 

Variables Maximum 

reached (%) 
Time to reach 

(number of 

quarters) 

Long-term 

difference 

dgFRA 0,41 12 0,03 

dtFRA 0,02 11 -0,01 

ogFRA 0,81 11 0,06 

πFRA 1,71 11 0,40 

iFRA 2,00 11 0,33 

RFRA 0,27 11 0,02 

dgGER 0,26 5 -0,003 

dtGER -3,38 4 -0,01 

ogGER 2,77 8 0,02 

πGER 3,27 10 0,15 

iGER 3,64 9 0,22 

RGER 0,86 9 0,02 

Note: FRA GER indexes correspond to France and Germany, respectively dg and dt represents the change in 

expenditure and revenue, og is the output gap,  is inflation, i is the nominal interest rate, and R is the real 

interest rate. Long term: 10 years. 

Source: Authors' calculations 

For a period of about two years, the output gap and inflation in Germany increase and reach 

peak respectively 2.8% and 3.3%.  At the same time, the interest rate increases. This increase 

comes firstly limit the increase in activity before the back. In France, revenue increased 

slightly (about 0.8%). The rising of inflation in France, due to increased activity and German 

inflation is more limited in the case of lower taxes in the case of an increase in public 

spending in Germany. In the first case, the rise in inflation to 0.4% after 10 years. In the 

second case, it reached 0.8% after 10 years. Rising interest rates, resulting, is also more 

limited. The business impact is also reduced compared to the first case: the difference in the 

long term is almost half less. 

We find the oscillation phenomenon. Indeed, as a result of lower taxes, activity increases and 

inflation. The interest rate in turn increases. Tax increases and spending decreases, the 

automatic stabilizers, which has reduced activity and inflation. The shock of revenue in 

Germany has an effect in the short term, more moderate and slightly delayed on the French 

economy, compared to a government spending shock. However, the short-term impact on 

German activity is higher. Rising inflation also appears more moderate. A long-term, lower 

tax in Germany has less impact in relation to an increase in public spending, both on business 

in Germany and France. 
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5.2.3. A transitory shock of demand in Germany 

We are interested to the impact exerted by a demand shock in Germany. For this, we make a 

shock corresponding to a transient increase in the output gap of 1% per quarter on a year. The 

results of this simulation are shown in Table 3. The year in which the shock occurred, 

inflation increases with activity in Germany. Expenditure and the German recipes rise, with a 

more moderate expenditure over income effect. Due to the rise in inflation in Germany, the 

Central Bank increased its interest rates. For 5 semesters, the impact of the demand shock in 

Germany and the consequent increase in taxes and inflation in Germany first entrainment 

small fluctuations in activity in France (about 0.17 %) and a decrease in the output gap in 

France after two years. This demand shock in Germany is on the economy in France via a 

decrease in activity. Unlike spending shocks or revenue, where the shock was positive on the 

French activity, the effect of stimulus is not enough here to stimulate the French GDP. In 

particular, the rise in interest rates practiced by the Central Bank causes crowding out effect 

whose main effect of reducing the activity. The effect of shock thus has a relatively small 

scale in France. An increase in demand in Germany causes an increase in activity in the order 

of 0.2% in France and has a long term effect on the less important activity in both countries 

compared to the previous two shocks. 

 

Table 3. Effects exerted by a transitory demand shock 

Variables Maximum 

reached (%) 
Time to reach 

(number of quarters) 

Long-term 

difference 

dgFRA 0,21 6 -0,02 

dtFRA 0,19 8 0,01 

ogFRA 0,18 13 0,04 

πFRA 0,08 11 0,29 

iFRA 0,12 14 -0,03 

RFRA 0,05 14 -0,0003 

dgGER 0,12 4 0,002 

dtGER 0,08 6 0,01 

ogGER 3,11 4 -0,013 

πGER 1,25 4 -0,11 

iGER 2,15 5 0,08 

RGER 0,92 4 0,04 

Note: FRA GER indexes correspond to France and Germany, respectively dg and dt represents the change in 

expenditure and revenue, og is the output gap,  is inflation, i is the nominal interest rate, and R is the real 

interest rate. Long term: 10 years. 

Source: Authors' calculations 
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6. CONCLUSION 

The objective of this paper was to analyze the nature of the fiscal externalities between France 

and Germany. To do this, we estimate a VAR model for each country, in order to simulate 

different types of shocks in Germany and to assess their effects on the two countries 

concerned. 

The effects of a fiscal expansion in Germany, driven by higher spending or lower revenues, 

are similar. They result in a short-term increase in GDP, followed by an increase in inflation, 

which are then hampered by higher interest rates. However, a fiscal policy aimed at reducing 

taxes has a greater effect and slightly the German delayed   activity while reducing inflation.  

The effect of the German fiscal shocks exerted on the French economy thus reveals the 

existence of two transmission channels through spending and revenue. A fiscal expansion in 

Germany resulted in an increase in activity in France, although the increase was more 

moderate at lower taxes that increased spending. In the medium term, the French GDP seems 

to benefit from the fiscal expansion. In the case of a positive demand shock in Germany, the 

Germany is not completely stabilized its activity. The higher interest rate is therefore higher 

than in the previous two cases and then resulted in a decrease of the French activity. In 

France, the decline in activity results in a deterioration of the fiscal balance (lower taxes and 

increased spending). 

The effects of these three types of shocks are relatively consistent with that predicted by the 

Mundell-Fleming model since they result in an increase in interest rates in the Economic and 

Monetary Union (EMU), and an increase in (GDP) of the EU in the short term. However, 

fiscal shocks are different from the demand shock. The crowding-out effect due to the 

increase in the interest rate of the area seems, in fact, play an important role only when a 

country experiences a positive demand shock. 

In contrast, following a fiscal stimulus, the positive effect on domestic activity is large enough 

to compensate for the crowding out effect and allows performing also a short-term positive 

effect on the country's growth partner. The Stability and Growth Pact, in its current form, 

seems to lack flexibility in terms of constraints on public deficits since it does not allow 

coordination of fiscal policies. 
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Appendix A: Identification of structural innovations 

Table (1A) reports the estimated elasticity and fixed (for Germany and France). 

Table 1A: Budgetary Elasticities 

 
*tog

  tog   t  tr  *


t
 gog   g  gr  

Germany 0 

 

0,76* 

(0,03) 

 

0,75* 

(0,02) 

 

0 

 

0 

 

0 

 

-1 

 

0 

 

France 0 

 

0,58* 

(0,02) 

 

0,75* 

(0,06) 

 

0 

 

0 

 

0 

 

-1 

 

0 

 

 

 
*gog

  *


g
 tog  gog  

t  g  og  rog   r  

Germany 0 

 

0 

 

-0,01* 

(0,11) 

0,51* 

(0,61) 

-0,01 

(0,07) 

0,10* 

(0,13) 

0,25* 

(0,12) 

1,01* 

(0,02) 

0,02 

(0,33) 

 

France 0 

 

0 

 

-0,02* 

(0,21) 

0,49* 

(0,81) 

-0,02 

(0,38) 

0,13* 

(0,41) 

0,19* 

(0,14) 

0,89* 

(0,01) 

0,18 

(0,42) 

 

 
*rog

  *


r
 

tog *  
gog *  **og

  

Germany 0,93 

(0,02) 

0,05* 

(0,00) 

 

-0,13* 

(0,75) 

0,13 

(0,16) 

0,48* 

(0,09) 

France 0,78* 

(0,01) 

0,04* 

(0,03) 

-0,12* 

(0,48) 

0,11 

(0,12) 

0,38* 

(0,01) 

NB: The increase in the interest rates can be interpreted as a response to the significant stimulation of 

activity. 

Note: Estimates of elasticity. The standard deviations are shown in parentheses.  

The (*) Indicates an error threshold below 10%. 

Source : authors' calculations 
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Table 2A: The estimation results of instrumental variables regressions 

 France Germany 

t g 
 0,00 0,00 

g t 
 -0,065* 

(0,012) 

-0,048* 

(0,02) 

r t   -1,02* 

(2,11) 

-1,05* 

(0,14) 

r g 
 0,89 

(2,15) 

0,41 

(0,28) 

                Note : The standard deviations are shown in parentheses. 

                                        The (*) Indicates an error threshold below 10%. 

               Source : authors' calculations 

                                    Table 3A: Estimated Taylor rule 

Dependent Variable: EONIA   

Method: Least Squares   

Sample : 1994M01 2006M12  

Included observations: 156  

     
Variable Coefficient Std. Error t-Statistic Prob.   

       1.018317 0.475581 8.288382 0.0001 

og 0.292183 0.000292 4.471852 0.0004 

  -1.792525 0.000249 -13.95902 0.0004 

c 2.834121 0.000116 10.87660 0.0000 

R-squared 0.710879     Mean dependent var -0.026796 

Adjusted R-squared 0.705284     S.D. dependent var 0.044790 

S.E. of regression 0.041890     Akaike info criterion 2.267695 

Sum squared resid 0.149157     Schwarz criterion -3.278319 

Log likelihood -62.06961     Hannan-Quinn criter. -3.377081 

F-statistic 103.0099     Durbin-Watson stat 0.809369 

Prob(F-statistic) 0.005515    

     
Note:  is a dummy variable equal to 1 in 1999 

Source: regressed on E-Views 
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Appendix B:  Simulations   

Figure 2a: Transitory shock on FRADG (France) 

 Note: (GERDG) represents the transient spending shock in Germany. (GERDG) and (Gerdt) are respectively the 

variation in expenditure and revenue (FRAOG) is the output gap. (FRAI) is the interest rate. (FRAPI) is inflation 

and (FRAR) the real interest rate in France. Commented data concerning the difference in values between the 

shocked scenarios (denoted CA) and the baseline scenario (denoted CH). Values are expressed as a percentage of 

the value of the variable in the baseline scenario. For example, if the French output gap from 2 to 3, we denote 

the relative difference: GEROGCH GEROGCA 3 2
1%

GEROGCA 2

  
  

 

. 

Source: authors' calculations 
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Figure 2b: Transitory shock on GERDG (Germany) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

(GERDG) represents the transient spending shock in Germany. (GERDG) and (Gerdt) are respectively the 

variation in expenditure and revenue (FRAOG) is the output gap. (FRAI) is the interest rate. (FRAPI) is inflation 

and (FRAR) the real interest rate in France. Commented data concerning the difference in values between the 

shocked scenarios (denoted CA) and the baseline scenario (denoted CH). Values are expressed as a percentage of 

the value of the variable in the baseline scenario. For example, if the French output gap from 2 to 3, we denote 

the relative difference: GEROGCH GEROGCA 3 2
1%

GEROGCA 2

  
  

 

. 

Source : authors' calculations 
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Figure 2c: Transitory shock on FRADG (France) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

(GERDG) represents the transient spending shock in Germany. (GERDG) and (Gerdt) are respectively the 

variation in expenditure and revenue (FRAOG) is the output gap. (FRAI) is the interest rate. (FRAPI) is inflation 

and (FRAR) the real interest rate in France. Commented data concerning the difference in values between the 

shocked scenarios (denoted CA) and the baseline scenario (denoted CH). Values are expressed as a percentage of 

the value of the variable in the baseline scenario. For example, if the French output gap from 2 to 3, we denote 

the relative difference: GEROGCH GEROGCA 3 2
1%

GEROGCA 2

  
  

 

. 

Source: authors' calculations 
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Figure 2d: Transitory shock on GERDT (Germany) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

(GERDG) represents the transient spending shock in Germany. (GERDG) and (Gerdt) are respectively the 

variation in expenditure and revenue (FRAOG) is the output gap. (FRAI) is the interest rate. (FRAPI) is inflation 

and (FRAR) the real interest rate in France. Commented data concerning the difference in values between the 

shocked scenarios (denoted CA) and the baseline scenario (denoted CH). Values are expressed as a percentage of 

the value of the variable in the baseline scenario. For example, if the French output gap from 2 to 3, we denote 

the relative difference: GEROGCH GEROGCA 3 2
1%

GEROGCA 2

  
  

 

. 

Source : authors' calculations 
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Figure 2e: Transitory shock on FRAOG (France) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: (GERDG) represents the transient spending shock in Germany. (GERDG) and (Gerdt) are respectively the 

variation in expenditure and revenue (FRAOG) is the output gap. (FRAI) is the interest rate. (FRAPI) is inflation 

and (FRAR) the real interest rate in France. Commented data concerning the difference in values between the 

shocked scenarios (denoted CA) and the baseline scenario (denoted CH). Values are expressed as a percentage of 

the value of the variable in the baseline scenario. For example, if the French output gap from 2 to 3, we denote 

the relative difference: GEROGCH GEROGCA 3 2
1%

GEROGCA 2

  
  

 

. 

Source: authors' calculations 
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Figure 2f: Transitory shock on GEROG (Germany) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: (GERDG) represents the transient spending shock in Germany. (GERDG) and (GERDT) are respectively 

the variation in expenditure and revenue (FRAOG) is the output gap. (FRAI) is the interest rate. (FRAPI) is 

inflation and (FRAR) the real interest rate in France. Commented data concerning the difference in values 

between the shocked scenarios (denoted CA) and the baseline scenario (denoted CH). Values are expressed as a 

percentage of the value of the variable in the baseline scenario. For example, if the French output gap from 2 to 

3, we denote the relative difference: GEROGCH GEROGCA 3 2
1%

GEROGCA 2

  
  

 

. 

Source: authors' calculations 

 

 


