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Abstract

This paper deals with the implementation of a fiscal transfer mechanism
among countries of a monetary union. I use a DSGE model of a monetary
union close to Beetsma and Jensen (2005) and introduce both national
fiscal policies and a transfer mechanism. I show the transfer has two
effects: an obvious shift in demand but also a destabilizing effect due to a
higher degradation of the term of trade for the recipient member. Then,
I focus on two structural heterogeneities: the sensitivity to the transfer
and the relative size of the two countries. I discuss in what extent these
heterogeneities affect the effectiveness of the transfer.

Keywords: fiscal federalism, transfer mechanism, new-Keynesian models, mon-
etary union
JEL classification: E32, F77

1 Introduction

The EMU (Economic and Monetary Union) is currently going through an un-
precedented economic crisis and facing with serious fiscal debt problems. The
economic responses of the different members have been heterogeneous : for
instance, situations in Germany, Spain or France clearly differ. The current
configuration acutely raises the question of how to achieve an efficient stabi-
lization of the different members of a monetary union when asymmetric shocks
arise. Indeed, since 1999, some European countries have chosen to form a mon-
etary union: the Euro area, in which the countries of the union share the same
currency and therefore implement a common monetary policy. As a result, these
countries have lost the exchange rate as an adjustment variable in the case of
heterogeneous cyclical fluctuations. When such asymmetries occur, the mone-
tary policy can’t be optimal for each country, as shown by Brissimis and Skotida
(2008). Indeed, the interest rate is set, taking into account the aggregate fluc-
tuations of inflation and the output gap in the entire union. Therefore, with
the creation of a currency union, one of the challenges is to find a structure
of economic policies liable to achieve an efficient stabilization of activity and
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employment both at the union and at the national level.

One response to this challenge would be to use fiscal policy as an output sta-
bilizer. In a monetary union, fiscal competences can be distributed at different
levels of action : various fiscal policy designs exist in current currency unions.
In the United States, the federal government is in charge of fiscal competences
and leads an active stabilization, with the help of a cyclical budget (about 20%
of the US GDP). In the Euro area, national governments have fiscal sovereignty:
by voting national budgets, they can implement a countercyclical policy, only
constrained by the Stability and Growth Pact.

In this paper, I focus on a specific fiscal tool, already introduced in several
monetary unions and/or federal countries: a fiscal transfer mechanism. Such a
mechanism exists in the United States, Canada and in other federal countries
like Germany or Switzerland. Fiscal transfers occur between countries when
their national GDP growth rates diverge. An economy seeing its growth slow-
ing down more sharply than other countries of the currency union will receive
a fiscal transfer from the better-off countries, helping its cyclical stabilization.
By sharing the cyclical risk between the national economies, a transfer mecha-
nism would allow for smoother cyclical fluctuations of the economies and have
potential effects on the output of the union as a whole.

Several estimations has been made concerning the stabilizing ability of a transfer
mechanism, for the United States, Canada, Switzerland and Germany. Because
of methodological discrepancies, results differ widely between these studies. I
provide non-exhaustive summary of the latter in the Figure 1. The outcomes
presented concern the United States and Canada, the monetary unions for which
the most estimates are available.

Theoretical literature has examined the characteristics of such a insurance mech-
anism. Beine and Docquier (1997) test the efficiency of transfers in a stochastic
model composed of two countries. Migration is allowed between countries and
wages are sticky, including new-Keynesian features. The observed variables are
income per capita and unemployment. The model is simulated with demand and
supply shocks. Four rules, pertaining to unemployment and income-per-capita
fluctuations are tested. The authors conclude that rules based on unemployment
are less efficient than those based on income. This is due to more volatile fluctu-
ations, especially for prices and it yields counter-productive effects. Thus, rules
based on income would be more effective. Furthermore, the authors set dynamic
rules which take into account lagged values of observed variables and conclude
that they are more efficient than static rules. Evers (2006), in a "new open
macroeconomics framework”, based on a proposal from The Mac Dougall Re-
port (1977), tests two kinds of transfers: direct transfers among the households
(private sector) and indirect transfers via governments. He presents the models
of two countries, one being simulated with a supply shock, the second one with
a demand shock. The latter is a preference shock, shifting the demand for trad-
able goods produced in one country to tradable goods produced in the second
country. The author wants to determine what transfer is the most efficient to
stabilize consumption and output. In the case of a demand shock, intergovern-
mental transfers allow a perfect insurance. However, when supply shocks occur,
direct transfers among households are necessary to achieve a perfect insurance,



Sources USA CANADA \

Sala-i-Martin and Sachs (1990) 38

Von Hagen (1992) 9-10

Italianer and Pisani-Ferry (1992) 17

Goodhart et Smith (1993) 13 12-14
Gros and Jones (1994) 4-14

Bayoumi and Masson (1995) 30.2 17.4
Asdrubali, Sorensen and Yosha (1996) 13

Obstfeld and Peri (1997) 10 13
Melitz and Zumer (2002) 20.3 144

Figure 1: Stabilizing abilities of insurance mechanism in the United States and
Canada, in percent of the shock

avoiding heterogeneous consumption shifts. Therefore, a combination of the two
transfers seems to be relevant for an efficient stabilization of employment and
consumption even though it does not permit a stabilization of national fluctu-
ations.

More recently, Kim and Kim (2012) and Fahri and Werning (2012) focus on the
relevance of a fiscal risk-sharing mechanism when the households are liquidity-
constrained. Both papers find that the higher the restrictions on the financial
markets are, the more useful the transfers are to obtain a perfect risk-sharing.

In this paper, I reassess an insight developed in Von Hagen (1998). The au-
thor uses a new-Keynesian aggregate model. Using a two-country model, he
describes several features of a transfer mechanism based on output fluctuations,
introducing structural heterogeneities between the two economies. In this arti-
cle, I adapt the same methodology to a DSGE (dynamic and stochastic general
equilibrium) framework. The aim is to describe some characteristics of such a
transfer system as a cyclical stabilizer. I introduce economic policies (mone-
tary, national fiscal policies and fiscal transfers) with simple rules and simulate
my model with supply and demand shocks (both symmetric and asymmetric).
My model is rather similar to the models of the currency union developed by
Beetsma and Jensen (BJ, 2005) and Gali and Monacelli (GM, 2008)in that I
don’t model the funding of fiscal policy as well as private investment. I diverge
from these models by using simple rules, GM (2008) and BJ (2005) determining
optimal policies with the help of a process of welfare maximization by govern-
ments. My contribution consist is analyzing the effects of a transfer mechanism
in a DGSE framework, introducing asymmetric shocks and structural hetero-
geneities, which are key elements for this study as they allow to create cyclical
heterogeneities within the monetary union.

In the cases of asymmetric shocks and heterogeneity concerning price sticki-
ness, I show that the transfer mechanism is an efficient stabilizing tool. In this
model, the transfer has two main effects. Firstly, the positive effect is of course a
shift in demand among countries. However,there is a negative effect (lower than



the initial positive effect) due to the term of trade. I show that the differential
between both countries is due to the term of trade and that the mechanism
magnifies this effect. To my knowledge, it is the first time this effect is pointed
out in the literature.

Von Hagen (1998) shows that in the case of an heterogeneity among coun-
tries bearing upon the fiscal multiplier, transfers can be counterproductive, if
the transfer is made from the country which has the highest fiscal multiplier to
the country with the lowest one. Indeed, the author argues that in this case
the transfer could have a negative effect on the output of the union and even a
destabilizing effect for the recipient economy. I reproduce this heterogeneity in
the DSGE model and find these results: I need to introduce a large difference
between the two sensibilities to the fiscal transfer in order to obtain a significant
negative effect for the output of the union. I argue it is unlikely that such an
effect could be important in reality. Furthermore, with usual values for the pa-
rameters, the model always produces a positive effect for the recipient economy
contrary to the intuition developed in Von Hagen (1998).

Finally, I take into account an other heterogeneity which could produce a coun-
terproductive transfer mechanism: the relative size of the two economies. By
varying the size of both economies, I am trying to point out that that the effi-
ciency of the transfer mechanism varies too. In the model, I show that a transfer
carried out from a small country to a large country is likely more efficient than
the contrary. In the model, this effect is due to the term of trade. In this paper,
I briefly discuss whether we can find a positive link between the size of the fiscal
multiplier and the size of the economy.

Many economists argue for the implementation of such transfers within Euro
area countries. I have summarized below in Figures 3 and 4 the growth rates of
the Euro-area countries since the birth of EMU. Using these descriptive statistics
and taking into account the heterogeneity concerning the size of the economies,
I try to evaluate whether transfers would have occurred from the largest coun-
tries to the smaller ones or the opposite.

The rest of the article is organized as follows. The second section presents
the model; the third one describes the simulations and the analysis. Then I in-
troduce hereafter an asymmetric supply shock and a symmetric demand shock.
In the latter case, the two economies of the model have a different level of nom-
inal rigidity: the effects of this structural heterogeneity and the ability of the
transfer mechanism to provide an efficient stabilization of the output of both
economies will be described. In the fourth section, the addition of heterogeneity
concerning the fiscal multiplier will be tested. Von Hagen (1998) has found that,
in this configuration, the transfer mechanism can be counter-productive. I also
test the introduction of different sizes for the economies. Ultimately, I conclude
that this result depends on the relative size of both economies.



2 Model

I build a model containing two economies, ¢ = H, F. The "H” superscript de-
notes the home country while variables with a ”"F” superscript correspond to
the foreign country. Finally, the "W” superscript represents variables concern-
ing the monetary union as a whole.

The union is populated by a continuum of agents with an interval [0,1]. The
agents of the home economy are represented by the interval [0, n]; agents of the
foreign country by the interval |n, 1].

2.1 The demand side
Households

Each agent of the economy seeks to maximize an intertemporal utility func-
tion, defined for the home agents by:

oo

Ey Y pUCH, L) (1)
t=0
with:
Lh)1+€
ulcH L AH<z cH(t> 2
(C; i)=& 0gLy 1+¢ (2)

Where C/ is the consumption of the home household and L} the hours worked
by the agent. ( is the elasticity of substitution of the labor supply and e designs
a demand shock, following an AR(1) process : &l = p.éf | + k| with k! a
white noise. This shock impacts the intertemporal trade-off of the agent. The
“hat” represents the log-deviation of the variables from their steady-state such
as &y = xy — x, where z is the steady-state value of the variable.

The maximization of (1) is subject to a budget constraint defined by

E, (BE
PV e+ ( ( %:ﬂ) < BH L wHLH (3)
1414/
where PV defines the consumer price index (CPI) of the home household, B/ is
a riskless asset held by the home agent in the period t. W} is the nominal wage

and i}V is the short-term nominal interest rate set by the monetary authority.

With the help of the Lagrangian method, first order conditions yield:

€
UCH,t = @ (4)
5 1 (Et(UCH,t+1)> (PtW> (5)
1+i4V UcH 4 PtVJ‘:l



ULH,t _ WtH (6)
UCH,t o PtW
Equation (5) is the traditional Euler equation describing the intertemporal

trade-off of the Ricardian agent. Equation (6) defines the intratemporal trade-
off between consumption and leisure.

Determination of the price system and individual demands

There is a continuum of differentiated goods produced in both economies, n
goods h for the country H, (1 — n) goods f for the country F. I assume that
goods are perfectly tradable within the monetary union.

The consumer leads 3 maximizations. First, he determines his total consump-
tion level C/7 and then he splits his consumption between home goods and
foreign goods. Finally, he leads an optimal allocation for each basket of goods
between all the differentiated goods produced in each economy.

The total consumption CH of the household is defined by an index such as:

(CHOMCE)™
n(1 —n)(t-n)

ol = (7)

Where Cg’t defines the home consumption for home goods and C’g , the home
consumption for foreign goods.

The consumption Cg,t is defined by a CES (constant elasticity of substitu-
tion) function such as:

ol = ((;)9 [ et dh)gﬁl ®

where Cg,t(h) is the consumption in the home country for a good h and 6 > 1
defines the elasticity of substitution between the goods within the same country.

In the same manner, the consumption in the foreign country for a good f is

defined such as:
1 1-6 1 o1 9%1
cf, - ((1_n> [ (et df) ©

The optimal allocation for the household between goods produced in the same
country is described by the following demand functions:

H —0

citun = (o) ch (10)
F —0

ctin= (") k. (1)

Where P/ (h) defines the price of the good h, P! is the price index of the home
goods, such as P/ = [(1) [ (PtH(h))l_e dh]™7 . In the same manner, PF, the



1

price index for the foreign goods, is defined such as P}" = [(ﬁ) Jo (PE(H) = df]Te.

I assume that the purchasing power parity (PPP) condition holds, thus price
indexes are identical for both home and foreign consumers. Finally, PV =

(PH )n (PF) """ defines the consumer price index (CPI) of the union as a whole.
This is the index which is present in the fiscal constraint (equation (2)).

I write the optimal allocation between home and foreign goods such as:

H PtW H
Chpy=n <PH> C (12)
t
H PtW H
CF,t =(1-n) PitF Cy (13)
I define now the term of trade, such as:
PF
s = (14)
t
PH
Sf =% (15)
t Ptp
I can rewrite the CPI such as:
1—
PtW - (PtH)n (PtF> ! (16)
PF 1—-n
pY =pf <*) (17)
t t PtH
PtW = PtHStl_n (18)



Governments and public spending
In this paper, a national fiscal policy is the purchase of goods and services of
a country by a country’s government. The aim of the government is to stabilize

output, following a simple rule (see equation (42)).

The total spending carried out by the home government can be written such as:

GH = (/On(Gt(h)H)egl dh)sfl (19)

Like households, government seeks to minimize spending. Therefore, the opti-
mal allocation between goods of the same country is defined by:

i -0
cittn) = (i) (20)

The aggregate demand

The aim is to define the aggregate demand for each economy. First, I want
to set the demand for one good h, produced in the home country, such as:

Y{(h) = Cfi o(h) + Chy4(h) + G{' () (21)
= () (G er e (Gt var] e

—6
vt = (PE0) sty el + - nsiy e 6l @)

P (h)

—0
Pﬂ) [(SH el + Gl (24)

v = (

where C/V = nCH + (1 — n)CF corresponds to the entire consumption in the
union.

Furthermore, the aggregate demand is defined by :

2]
n =1
v = ([ Mvnyean) (25)
0
Both previous results yield the home aggregate demand :

v =(s/)ey +Gff (26)

In logs around the steady state, I obtain: 2

g =1 -D)@" + (1 -n)s") + g’ (27)

where I' = % corresponds to the share of public spending in the aggregate de-

mand at the steady state.

1See Gali et Monacelli (2008) for calculations which lead to this result.



In the same manner I obtain for the foreign country:

gf =1 =T)&" —nsf")+Tg (28)

With the help of equations (3) and (4), I obtain the Euler equation for the
households, such as

e = Bef) — (1 — E#&) —p) + & (29)
with p = —logf et ﬁXYH = ﬁK’H —p/V, corresponding to the CPI inflation.
Equation (5) can be log-linearized, such as:

Wit —pp = eff + i (30)

Finally, the whole consumption can be written as:

e =neft + (1 —n)ef (31)

2.2 The supply side
Firms

Each agent of the union produces a differentiated good in a monopolistic
competition framework, n goods in the home country and 1 — n in the foreign
country.
I assume each firm produces with a linear technology, introducing the fact that

the productivity shock is common to all firms. For simplicity, there is no invest-
ment in private capital.

The production function only contains labor and an exogenous technological
shock, such as:

Y (h) = A7 LY (h) (32)

Al is a productivity shock common to all firms of the home country, following
an AR(1) process such as, in logs:

af' = paay’, + & (33)

where p, € [0, 1] is the persistence degree and & a white noise.
I introduce the real marginal cost such as:

~H _ ~H sH A~H
me; =Wy — Py — ay (34)
I introduce a new-Keynesian feature, namely a degree of price rigidity. I assume

that firms set prices & la Calvo (1983). Therefore, only (1 — v) firms can set
new prices (re-optimizing) in each period and the probability of re-optimizing



in any given period is independent of the last period where the individual firm
had the opportunity to reset its price.
The optimal behavior of the firm can be approximated by the log-linear rule: !

A,H >
P =¥+ (1= Bv) Y (Bv)F Emiclyy, + brhy, (35)
k=0

where, pf! is the set new price in logs, ¥ = log% corresponds to the optimal
mark-up in the flexible price situation.

New-Keynesian Phillips Curve and inflation dynamic

As previously seen, I use a Calvo (1983) price setting mechanism and I define
the inflation dynamic in a new-Keynesian framework such as:

7l = BEAE | + Amic)! (36)
where \ = 4=800=v)

With equation (22), I can redefine the real marginal cost such as:

TﬁCtH = AH*ﬁt *dﬁH . .
= —p) + (p7 —p7) —a
( Dy ) (P 1;;) t (37)

W 4 Gl + sl —af
= (i + Q9" — o — 1+ Q)a
I note that the effect of public spendings on inflation is positive in the model. I

ﬁnd

Bmct
e = ¢ > 0.

I combine equations (35) and (36) in order to obtain the following new-Keynesian
Phillips Curve:

= pEatl o (rop + ) ot - (P ) 0 - M+ oal )

Finally, the inflation of the entire union, corresponding to the CPI inflation, is
represented by:

w =p — i, (39)

Wage setting

I want to introduce wage setting quite simply. As for prices, there is a
rigidity for wages, which are partly indexed on the CPI inflation, such as:

wf =wf =or)V (40)

2See Gali and Monacelli (2008) for a explanation about method and calculations.
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’ Parameter Symbol  Value Source
Size of the home economy n 0.5 Assumption
Elasticity of substitution between goods 0 10 Standard
Elasticity of the labor supply ¢ 1.1 Standard
Nominal price rigidity v 0.25 Standard
Nominal wage rigidity ) 0.5 Standard
Degree of persistence of the demand shock Pe 0.7 Jondeau and Sahuc (2008)
Degree of persistence of the supply shock Pa 0.95 Standard
Persistence of the monetary union Pi 0.9  Smets and Wooters (2003)
Sensitivity of monetary policy to inflation QU 1.5 Gali and al. (2007)
Sensitivity of monetary policy to activity @y 0.5 Gali and al. (2007)
Sensitivity of fiscal policy to activity ac 0.5 Average value found
Sensitivity of the transfer mechanism ar 0.5 Assumption

Figure 2: Model calibration. Most of parameters are "standard” so does not
apply to a particular economy. The persistence of the monetary policy is esti-
mated for the Euro area. Only the sensitivity of the transfer mechanism is an
assumption.

where ¢ € [0, 1] defines the degree of indexation of the wages on the CPI infla-
tion.

2.3 Economic policies: simple rules and macroeconomic
stabilization

The aim of this article is to focus on economic policies. In particular, I set
out to study some characteristics of a federal transfer mechanism for purposes
of macroeconomic stabilization. I set out to implement: a monetary policy,
national fiscal policies and a transfer mechanism. In the recent theoretical lit-
erature, have been proposed three ways to implement economic policies. The
first one consists in defining optimal policies, as in GM (2008), or in BJ (2005),
among others. The second consists in defining policies as simple rules, which is
the method used in this article. Policies are simple rules and I want to study
their efficiency, setting structural heterogeneities and asymmetric shocks among
both countries. The third consists in introducing policies as exogenous shocks,
in order to analyze the effects of policy shocks on the economy. Concerning fiscal
policy, a wide body of literature has attempted to define the fiscal multipliers in
new Keynesian models, like Forni, Monteforte and Sessa (2010) or Hall (2009).

Monetary policy: a version of the Taylor rule

The central bank of the union only has the nominal interest rate as a stabi-
lization tool. The rule is a well-known Taylor rule, to which I add a degree of

11



smoothing of the interest rate fluctuations as an objective of the central bank 3
, such as:
ir = pite—1 + (1= pi)(ax?y” + ay ") (41)

where p; defines the degree of smoothing of the interest rate, a, the sensitivity
of the central bank to inflation and o, is the parameter which defines the sen-
sitivity of the central bank to output variations. I set o = 1.5 and o, = 0.5.
Following the Taylor rule, the central bank reacts to inflation fluctuations more
than to output fluctuations, and the parameter ., is bigger than one.

The national fiscal policies
As seen previously, a national fiscal policy is merely purchases of goods

and services by the government. In the model, governments react to output
fluctuations, as automatic stabilizers do. I implement the rule as in BJ (2005),

such as: . How .
gt = —alldl —all(1—n)s, o
~F . FAW Foz ( )
[n = anCi + agnsy

Iset ac = as = apy = ag = 0.5. In the recent literature, several papers
aim to estimate a fiscal policy rule for OECD countries and especially for EMU
countries. Oftentimes, the estimated dependent variable is the cyclical adjusted
primary balance (CAPB). It consists on the fiscal balance for which we remove
the cyclical component (automatic stabilizers) to obtain the discretionary com-
ponent of the fiscal balance. In other words, the CAPB allows us to observe
government behavior, unbiased by automatic stabilizers, in order to extract the
discretionary part. The aim is also to observe whether the discretionary fis-
cal policies have been counter-cyclical or pro-cyclical. Thus, Gali and Perotti
(2003) estimate a fiscal policy rule for EMU countries, 3 non-EMU UE countries
and 5 non-UE OECD countries over the period 1980-2002. In the regression,
CAPB depends on output-gap fluctuations , expected by the government at the
previous period, and the size of the debt (relative to potential GDP), observed
at the previous period and the CAPB at the previous period, inserting a de-
gree of inertia in the fiscal policy rule. According to Gali and Perotti (2003),
the fiscal policy rules for the EMU countries have been pro-cyclical before the
Maastricht treaty and acyclical after the Maastricht treaty. Furthermore, the
discretionary fiscal policies seem to take the size of the debt into account. If
the debt increases, a government will reduce its deficit, leading a more restric-
tive policy. Using a SURE model (seemingly unrelated regression equations),
Garcia, Arroyo, Minguez and Uxo (GAMU, 2009) estimate a fiscal policy rule
for EMU countries over the period 1984-2005. The SURE methodology allows
to simultaneously estimate national policy rules, and "to use the information
derived from both common and specific factors” (GAMU). Thus, such a model
allows to consider both a common behavior (the convergence of the fiscal policy
rules would be increased by the implementation of the Euro-area) and the spe-
cific characteristics of the behavior of the national governments. Explanatory
variables are the same as in Gali and Perotti (2003); likewise, the authors seek
to know whether the implementation of the Maastricht Treaty and the Stability

3Smets and Wouters (2003) estimate a DSGE model for the Euro-area by bayesian inference
and find a degree of inertia of the interest rate of 0.9
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Growth Pact (SGP) caused a shift in the national policy rules. The main out-
come is the procyclicity of the estimated policy rules and the implementation
of the SGP would have engendered a less procyclical behavior. As in Gali et
Perotti (2003), the parameters defining the sensitivity of CAPB to the size of
the debt and to the CAPB of the previous period are significant. A degree of
inertia exists in government behavior and the estimation clearly argues for a gov-
ernmental action to ensure debt sustainability. Furthermore, GAMU conclude
that there is a significant heterogeneity within the EMU countries concerning
the fiscal policy rule.

The works previously quoted argue for a procyclicity of the discretionary fiscal
policy. Others make opposite or at least qualified conclusions. OECD (2005)
analyzes the procyclicity (or countercyclicity) of the discretionary fiscal policy
rule, and finds different outcomes, changing within the period. In a panel data
model is estimated the sensitivity of the CAPB to the cyclical component of
the balance and to the level of debt; the authors add a dummy variable equals
to 1 if the estimated economy is in recession. When the economy is in a pe-
riod of expansion, the policy rule would be countercyclical, an increase of 1% of
the cyclical component corresponding to a decrease of 0.2% of the CAPB. By
contrast, when the economy is in recession (which is characterized by a dummy
variable in the specification), governments behavior depends on the current size
of the debt. Thus, if the debt is high, governments will follow a pro-cyclical pol-
icy during the recession in order to reduce the public debt. This finding suggests
that debt level is a key factor in government behavior regarding discretionary
fiscal policy.

In this paper, fiscal policy is considered to be counter-cyclical. This assumption
is relevant and realistic if the rule is interpreted as automatic stabilizers or as
a counter-cyclical discretionary fiscal policy. The purchase of goods by govern-
ments is a discretionary fiscal tool and not a component of automatic stabilizers.
Thus, by making the assumption of a counter-cyclical fiscal policy and by repre-
sentating the action of governements as purchase of goods and services, I clearly
make the assumption of a counter-cyclical discretionary fiscal policy.

Furthermore, I don’t model the financing of fiscal policy, thus the latter obliga-
torily has a positive effect on the activity since Ricardian effects don’t existing in
the model. However,consumption crowds-out following a rise on public spending
in the model but this is due to a rise of the interest rate. Households lead an
inter-temporal trade-off between consumption and saving and when the inter-
est rate rises, households save (or invest) more today, decreasing consumption
(equation (33)). But the latter is clearly lower than the direct fiscal stimulus
: fiscal policy is broadly efficient in the model. Once again, this assumption,
however strong, can be criticized. Indeed, recent literature doesn’t settle on the
efficiency of fiscal policy or on the size of the fiscal multiplier: it seems to depend
on the fiscal tool used and on the specification of the model (the existence of
non-Ricardian households for example).® In this work, I make this assumption
because my aim isn’t to study the efficiency of fiscal policy in DSGE models

3See for example Furceri and Mourougane [2010]. The authors analyze the efficiency of
different fiscal tools such as public investment or direct transfers in a DSGE model with a
share of non-Ricardian households.
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but to investigate which fiscal design a monetary union should use to achieve
an efficient output stabilization in the case of asymmetric shocks and structural
heterogeneities.

The absence of funding has an other consequence. It doesn’t allow to ob-
serve fiscal deficit and debt. It’s the natural reason why I don’t construct a
fiscal policy-rule based on the size of the debt, as applied in the estimated fiscal
policy-rule in the literature. Consequently, I set a simple rule, only based on the
output fluctuations. It would be interesting to quantitatively analyze to which
extent a transfer mechanism helps to restrict the deterioration of the national
debts but this is beyond the scope of this paper.

I also introduce the transfer mechanism with a simple rule. The mechanism
reacts when there is a differential between the fluctuations of the output of
both economies, such as:

=9 —9f) (43)

with a; € [0,1].

I can rewrite the output of both economies, such as:
{ U
U

3 Simulations and analysis

(1- D)@Y + (1 - n)sff) + T(gF — £,)
(1 - D)@Y — ndfl) + T(3F + 1)

4

3.1 Case of an asymmetric supply shock

I simulate the model with the productivity shock introduced herein-above. The
shock is asymmetric because it only occurs in the home economy and is nega-
tive, causing inflation. I simulate a variation of 1% of the productivity shock.
Impulse responses are represented in Figure 5 and Figure 6.

Before studying the efficiency of the economic policies, I want to describe the
present mechanisms when a shock occurs. When a negative productivity shock
arises, both home inflation and CPI inflation increase. The consequence of
this increase is that the central bank raises its nominal interest rate. In the
model, consumption is reduced by an increase of the interest rate. Indeed, this
negative relationship between interest rate and consumption is caused by the
inter-temporal trade-off between consumption and saving led by the households.
When the interest rate increases, the households prefer to consume less and
therefore save more. The inflationary shock has a negative effect on the output
of both economies. There is also an another important mechanism: fluctuations
of the term of trade. In the beginning, home inflation increases thus the term
of trade fluctuates unfavorably for the home economy: the foreign goods are

4To solve the model, I have log-linearized the model around the steady state and have
simulated the obtained linear model with the help of the Dynare program.
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more competitive and the aggregate demand turns to the foreign firms. With
the term of trade, there is also a positive effect for the foreign economy. In such
models of a currency union with perfectly tradable goods, the term of trade is
the transmission channel causing the differential between both countries when
asymmetric shocks occur. This last effect also causes an increase of foreign in-
flation: the the term of trade dynamic progressively stabilizes the differential
between the economies.

Introduction of the national fiscal policies

With the slowdown of the activity of both countries, governments increase
their public spending. The home government does so to a greater extent, as the
slowdown affects the home economy more. I have to describe an another effect
of the fiscal policy. When governments increase their public spending, it causes
additional inflationary pressures. Therefore, the consumption of the households
is reduced, this is again the well-known crowding-out effect of the fiscal policy
on private demand. Consumption decreases with the rise on the interest rate.
There are no Ricardian effects in this model since I assume fiscal expansions are
debt-financed.

Introduction of the transfer mechanism

In this model, the transfer has two main transmission channels on output.
The first positive effect is obvious: by shifting public demand form the foreign
economy to the home one, the transfer reduces the output differential between
both countries. A second transmission channel is more interesting: indeed the
differential between home output and foreign output is due to the term of trade.
The negative supply shock on the home economy causes inflationary pressure
and foreign goods become more competitive, shifting the households’ demand
towards foreign goods. When the transfer is carried out, additional demand
for the home goods leads to supplementary inflationary pressures, lowering the
term of trade compared to the situation without transfer. In other words, the
real exchange rate (through the progressive stabilization of the term of trade)
stabilizes the output differential between both economies and the transfer re-
duces the stabilizing effect of the dynamic of the term of trade. The total effect
on the differential remains largely positive, but I want to point out this effect
exists and influences the efficiency of the transfer mechanism.

Another characteristic of such a mechanism is to restrict national public
spending. This is one of the best arguments for the implementation of such a
mechanism for the Euro area. Currently, in the Euro area, the public debate
on fiscal policy turns to the excessive deficits of several countries of the mone-
tary union. Such a mechanism could allow to restrict the deficit of a struggling
country. Unfortunately, in the model, I cannot give quantitative results about
the ability of a such mechanism to contain the deterioration of national deficits,
especially because I don’t model the funding of fiscal policy.
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3.2 Introduction of a structural asymmetry and a sym-
metric demand shock

In such a model, a demand shock is inherently symmetric. It is one preference
shock affecting the level of consumption of the households. With the assumption
that all goods are perfectly tradable, one shift on the behavior of the consumer,
living in the home country or in the foreign country, will cause an identical effect
for all the economies of the monetary union. Such a shock would be asymmetric
if we assumed that there is a share of non-tradable goods in the economy as in
Okano (2010) for instance.

In this case, I add a structural heterogeneity on the coefficient v, affecting
price stickiness. In the baseline model I set v = 0.75. Now I set v = 0.70 for
home firms and v = 0.80 for foreign firms. See Figure 7 and Figure 8 for results.

Before introducing fiscal policies, let us consider the observed fluctuations in
this case. With a symmetric negative demand shock, both consumptions (home
and foreign) decrease, having a negative effect on the level of activity for both
economies. On the supply side, the structural heterogeneity has an importance :
with a lower nominal rigidity, the foreign inflation decreases more sharply than
the home inflation. Indeed, home firms reset their price less so the dynamic of
the home inflation is less volatile. The term of trade deteriorates, unfavorably
for the home activity which decreases more sharply than the foreign one.

Furthermore, the shock is more quickly absorbed by the foreign economy. In-
deed, with a lower price rigidity, foreign inflation reaches its steady state faster
than home inflation. The foreign inflation even becomes lower than the home
inflation from the third period on. However, the term of trade remains lower
than one until its return to the steady state since the term of trade is set as
prices in level and not as inflation.

Introduction of the transfer mechanism

As T have previously seen with the asymmetric supply shock, in a configu-
ration where a differential exists between output fluctuations of the economies,
the mechanism helps to stabilize this differential and the level of activity of the
most affected economy. Once again, the mechanism plays a "risk-sharing” role
between economies of a monetary union and is efficient in the case of structural
asymmetries. In the case of an asymmetric demand shock (produced by the
heterogeneity bearing upon the degree of price stickiness), the two mechanisms
described with the supply shock remain, especially the destabilizing effect of the
transfer through a higher volatility of the term of trade.

This analysis is led with a demand shock. But it could be applied by con-
sidering a monetary shock. Indeed, I want to argue for the efficiency of such a
mechanism in the case of an asymmetric transmission of the monetary policy be-
tween the countries of a monetary union. With the creation of a monetary union
between economies, monetary policy becomes common to all the economies of
the union. Brissimis and Skotida (2008) show that if the economies have het-
erogeneous fluctuations, monetary policy cannot be optimal for all the countries
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of the union. Empirical studies widely show that this is a reality for the Euro
area. Thus, in the case of a currency union with structural heterogeneities
and/or asymmetric cyclical fluctuations, a transfer mechanism could help the
monetary policy to be efficient by smoothing the differential between countries

when a common monetary shock arises.

4 Focus on two structural heterogeneities: the
sensitivity to the transfer and the relative size
of both economies

4.1 The link between a heterogeneity concerning the fiscal
multiplier and the efficiency of a transfer mechanism

In this section, I want to discuss one result expounded in Von Hagen (1998).
The author talks about the efficiency of a transfer mechanism in the case of
a heterogeneity bearing upon the fiscal multiplier. The result is that a mech-
anism can be counterproductive in this case. The model depicts a monetary
union composed by two countries. The first one has a lower fiscal multiplier.
When a negative demand shock occurs in the first country, a transfer is imple-
mented from the second country to the first one. With the assumption that the
fiscal multiplier is lower in the first economy, the implemented transfer becomes
counterproductive. Firstly, Von Hagen (1998) argues that the output of the
monetary union will be lower with the transfer because the impact of the fiscal
stimulus is lower in the first economy (less sensitive to the transfer) than in
the second economy, leading to a final negative effect for the union as a whole.
Furthermore, Von Hagen (1998) even argues there is a negative destabilizing
effect for the first economy, because of the sharp decrease of the output on the
second economy. However, the author does not simulate the model and there-
fore does not provide any quantitative results. In this section, I want to test
this hypothesis by introducing a heterogeneity concerning the sensitivity of the
two economies to the transfer, such as:

{ gl = (=D + (1 =n)8) +T(g{" —wi) (45)

g = (1=D)EY —nd") +T(gf +10)

with w a parameter defining the sensitivity of the home activity to the transfer
stimulus. It could be argued that the heterogeneity bears upon only the sensi-
tivity to the transfer and not to sensitivity to governments spending since both
are public consumption (thus the same fiscal tool). However, I introduce it for
convenience in order to capture only the effects of such a heterogeneity on the
transfer mechanism.

The rest of the model is strictly the same as previously. I simulate the model

4See a working paper from the European parliament (1998) and Amisano, Giammarioli and
Stracca (2009) among others. For the latter, heterogeneities concerning shocks have decreased
with the implementation of the EMU but still exist.
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with an asymmetric supply shock, affecting the home economy and I set for
the next simulations w = 0.5. My goal is to compare the fluctuations be-
tween the case with and without the mechanism . See Figure 9 for impulse
responses. Graphs correspond to the difference between variables’ fluctuations
without transfers and variables’ fluctuations when the transfer is set. Thus, if
the curve has negative values, a transfer has a positive effect on output and
conversely.

In the case with the transfer mechanism, I observe that the activity of the
home economy is more stable, at the expense of the stabilization of the foreign
economy. Furthermore, the output of the union is less stable in the presence of a
mechanism. More precisely, with usual parameter values, it is unlikely that the
home economy be destabilized by the transfer, as argued by Von Hagen (1998).
The positive effect of the received transfer is largely higher than a negative ef-
fect due to a decrease of the foreign output with the transfer. More exactly, the
effect here is that, with the transfer, the foreign output is lower causing lower
inflation in the foreign economy. Thus, there is a negative effect on the home
economy through the term of trade.

However, I observe with w = 0.5 that the union’s output is lower with the
transfer because of the difference on the sensitivity to the transfer. Thus, I can
reproduce in this model the insight developed in Von Hagen (1998): a conflict
can arise between intra-regional stabilization and stabilization at the level of
the union.

Another important fact must be taken into account, which qualifies the possi-
bility of such a counterproductive effect of the transfer mechanism. The recent
literature analyzing the size of the fiscal multipliers along the cycle conclude
that multipliers are higher in negative output-gap periods.® . In other words,
the lower the standing of an economy on the cycle, the higher the fiscal mul-
tiplier and for now, a consensus exists among studies to my knowledge. Let’s
assume that two countries have the same fiscal multiplier for a same position
over the cycle. When an asymmetric shock occurs, the recipient economy will
probably have a higher fiscal multiplier than the other one. This allows to limit
the occurrence of counter-productive transfer mechanisms. However, in this
model I cannot introduce this intuition.

4.2 The size of the economies and the term of trade

In the model developed in Von Hagen (1998), the total effect on the home econ-
omy depends on the sensitivity of each economy to the real exchange rate. In the
model, such as it is specified, this sensitivity of the output to the real exchange
rate (the term of trade) depends on the relative size of the economies, namely
the parameter n in the equation (31).The larger an economy is, the less it is
sensitive to a movement of the term of trade. In the model, I set n = 0.5, both

5See for instance Creel, Heyer and Plane (2011), Michaillat (2012) or Baum and Koester
(2011).
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countries are equal, so a 1% increase of the term of trade reduces by 0.5(1—-I")%
the demand for the home goods. I also want to show that the total effect of
the mechanism on the output of the entire union depends on the size of the
economies. I carry out another simulation with a supply shock affecting the
home economy but this time I set : n = 0.7. The home economy, which receives
the transfer, is larger than the foreign one. Furthermore, I maintain the hetero-
geneity concerning the sensitivity to the transfer, such as w = 0.5. See Figure
10 for impulse responses.

I see that the effect of the transfer on the output of the union is positive. This
result is due to the relative size of both economies. The recipient economy is
now larger and is less sensitive to the term of trade. With the inflationary shock
on the home economy, the term of trade decreases, leading to a higher output
for the foreign economy. The home economy, now larger, is less sensitive to this
negative price-competitiveness effect. With the transfer, as we can see in figure
5, the term of trade deteriorates more, causing additional inflation pressures for
the home country and having the opposite effect on the foreign economy. If we
consider only the term of trade channel, the transfer mechanism increases the
output’s differential between the economies by increasing the deterioration of
the term of trade.® The home economy is now larger thus less sensitive to the
deterioration of the term of trade and having the opposite effect on the foreign
economy. Through this channel, the relative size of the economies influences the
stabilizing effect of the transfer mechanism in such models.

Is there a link between the size of an economy and its fiscal mul-
tiplier?

To my knowledge, there is no study about the link between the level of
the fiscal multiplier and the size of an economy. However,there may be a posi-
tive relationship between the two. A small economy will have a greater degree
of openness than a large economy, importing more goods and services. OECD
(2009) establishes a negative link between degree of openness and fiscal multi-
plier, with the help of the "Interlink” model. Ilzetzki, Mendoza and Vegh (2011)
make similar conclusions. A determinant of the fiscal multiplier seems to be the
degree of openness. The intuition of this result is that with a significant degree
of openness, a fiscal stimulus will increase importations rather than increase
the demand for home goods, reducing the positive effect on the output. So,
a positive relationship between the size of an economy and its fiscal multiplier
seems likely. Following the result found in the simulations, a transfer from a
small economy to a large economy tends to be more efficient.

It would be interesting to observe the evolution of the GDP of large and small
countries of the Euro area since the creation of the monetary union and also
conclude about the direction of the transfers if such a mechanism had imple-
mented in the Euro area. The data used comes from Eurostat databases. I
split the sample into two parts: the first sample covers the 2000-2007 period,
from the creation of the EMU to the beginning of the recent crisis. The second

6This effect is however lower than the initial stabilizing effect of the transfer
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1999 2000 2001 2002 2003 2004 2005 2006 2007
Germany (30.34%) 3.5 3.7 0.8 1.4 0.8 3.3 1.7 2.7 2.9
France (21.40%) 3.3 3.7 1.8 0.9 0.9 2.5 1.8 2.5 2.3
Ttaly (17.82%) 15 37 19 05 0 17 09 22 L7
3 largest countries (69.53%) 2.23 3.5 1.73 0.46 0.16 1.8 1.13 2.8 2.43
Belgium (3.72%) 3.5 3.7 0.8 0.4 0.8 3.3 1.7 2.7 2.9
Spain (9.53%) 4.7 5 3.7 2.7 3.1 3.3 3.6 4.1 3.5
Ireland (1.62%) 9.9 9.3 4.8 5.9 4.2 4.5 5.3 5.3 5.2
Greece (2.10%) 34 35 42 34 59 44 23 55 3
Luxembourg (0.33%) 8.4 8.4 2.5 4.1 1.5 4.4 5.4 5 6.6
Finland (1.97%) 3.9 5.3 2.3 1.8 2 4.1 2.9 4.4 5.3
Netherlands (6.22%) 4.7 3.9 1.9 0.1 0.3 2.2 2 3.4 3.9
Austria (3.07%) 3.5 3.7 0.9 1.7 0.9 2.6 24 3.7 3.7
Portugal (1.90%) 4.1 3.9 2 0.8 -0.9 1.6 0.8 1.4 2.4
Small countries (30.47%) 5.12 5.18 2.56 2.43 1.97 3.37 293 3.94 4.05

Figure 3: Real GDP growth rates of EMU-12 countries over the period 1999-
2007 (percentage change on previous year). The figures next to the countries are
the ratio of the national GDP on the GDP of the Euro area. Source: Eurostat

sample covers the period 2008-2012, in order to analyze national output fluctu-
ations during the current crisis where economies have been particularly hit by
recession in 2008-9,we can also use the word crisis to refer to for the following
years, characterized by weak growth, high unemployment rates and the rising
”debt crisis” within the Euro area. For the 2000-2007 period, the countries
under studies are EMU-11, to which I add Greece, a member since 2001. For
the second period, 2007-2012, I have also added Slovenia, Slovakia, Malta and
Cyprus. I deliberately excluded Estonia, which has been an EMU member only
since 2011. In the following tables, I have represented real growth rates and,
for each country, a ratio of national GDP to overall GDP of the union as its en-
tire, in order to evaluate the relative size of each country in the EMU. Finally,
in order to have representative results, I calculated average growth rates for
"large” countries and ”"small” countries. I include in the ”large countries” group
France, Germany and Italy. This could be seen as restrictive: for example, 1
could also include Spain, with a ratio of 9,53%. However, if I add ratios from
France, Germany and Italy, I obtain 69,53%, which is large. Thus, in order to
balance the two groups of countries, I included medium-sized countries in the
”small countries” group. Ratios are calculated with data for 2001 for the first
sample and with data for 2010 for the second one.

From 2000 to 2007, the growth rates of the 3 largest EMU countries have been
lower than in the small countries. The difference is marked. For each year,
means for small countries are broadly higher than means for large countries.
This result must be qualified. Weak mean rates for the ”largest countries”
group are due to Italy. Furthermore, if I include Spain in the large countries,
means would be higher. Spain, a relatively large country, has a high growth, at
the top of EMU countries. However, I observe that several very small economies
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2008 2009 2010 2011 2012
Germany (27.11%) 1.1 -5.1 3.7 3 0.8
France (21.11%) -0.1 -2.7 1.5 1.6 0.6
Ttaly (17.07%) 12 51 15 05 01
3 largest countries (65.29%) -0.06 -4.3 2.23 1.7 0.5
Belgium (3.83%) 1 28 23 22 09
Spain (11.53%) 09 37 -01 07 07
Ireland (1.76%) -3 -7 -04 1.1 1.1
Greece (2.46%) -02 -33 -35 55 -238
Luxembourg (0.42%) 0.8 -5.3 2.7 1.6 1
Finland (1.98%) 1 82 36 31 14
Netherlands (6.39%) 18 35 17 18 05
Austria (3.07%) 14 -3.8 23 29 09
Portugal (1.90%) 0 -2.9 14 -19 -3
Malta -2.6 2.9 2.1 1.3
Cyprus -1.9 1.1 0.3 0
Slovakia -4.9 4.2 2.9 1.1
Slovenia 3.6 -8 1.4 1.1 1
Small countries (34.71%) 1.16 -4.45 1.50 0.95 0.31

Figure 4: Real GDP growth rates of EMU-12 countries during the crisis period
2008-2012 (percentage change on previous year). Source: Eurostat

have the highest growth rates: Ireland, Greece and Luxembourg. On the con-
trary, Portugal, one of the smallest EMI countries (1,90%), has lower growth
rates than other small countries. I can conclude that small EMU countries
have higher growth rates than larger EMU countries. Thus, transfers would
have been be carried out from small countries to large countries for the period
2000-2007 if a transfer mechanism had been implemented during this period in
the EMU. Following the previous analysis, transfers would have been efficient,
going from countries with smaller fiscal multipliers to countries with larger ones.

Over the period 2008-2012, results are less clear. I observe that the evolu-
tion of the growth rates is heterogeneous among countries. The size doesn’t
seem to be a relevant factor to analyze growth fluctuations of EMU countries
over the crisis period. The evolution of each economy is determined by its own
characteristics. Greece, Portugal and Ireland are the countries most affected
by an extended recession.Failures in the Greek fiscal management and the col-
lapse of the Irish banking system are examples of country-specific determinants
of national economic cycles. A common feature is a strong downturn in 2009
and a weak growth thereafter. However, I observe a relatively more favorable
conjuncture for large countries, overall more stable than for small countries.
This outcome is mainly attributable to the good performance of the German
economy and to the relative stability of the French economy.

As T have already noted, output fluctuations among countries are very heteroge-

neous. This was the case during the recession of 2008-2009 and also after 2011,
since countries have been affected by the sovereign debt crisis to various extents.
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This heterogeneity is an argument for the implementation of an insurance fis-
cal mechanism. By pooling the risk, it could have limited the deterioration of
the debt of struggling EMU countries such as Greek, Ireland, Spain. Transfers
would have enabled these countries to reduce their excessive deficits and debts
more easily, by allowing to implement less restrictive policies with a lower cost
on growth. This is true especially for countries facing financing constraints:
transfers are potential additional fiscal margins for struggling economies. In
this way, their role is similar to the one played by the recent Euro Stabiliza-
tion Fund (ESF): the idea is to share risk among EMU countries in order to
maintain the stability of the Euro area. However, a transfer mechanism has an
automatic feature and involves a united behavior on the part of the members:
the ESF consists in loans and not in transfers. The ESF and a mechanism
transfer would complement each other: the ESF is a powerful and potentially
responsive tool in the case of urgent needs while a risk-sharing mechanism is a
permanent tool which prevents growth and deficits fluctuations. Finally, I am
aware of the moral hazard issue relative to such interactions” . Removing this
potential inefficiency involves monitoring the national budgets. This is why the
SGP and the recent decision increasing the monitoring role of the European
commission would complement the federal tools, by developing the analysis and
monitoring of the national budgets and allowing federal institutions to make
fiscal policy recommendations.

"Barbier-Gauchard (2005), among others, studies the problem of adverse selection in a
game with a federal government and two national governments.
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Conclusion

In a monetary union prone to asymmetric fluctuations, a risk-sharing mecha-
nism can achieve output stabilization. Through there is one in several monetary
unions, no such mechanism exists in the Euro area, nor it is being discussed.
Indeed, current debates bear upon national debt issues, and the only suggested
answer is the implementation of more restrictive fiscal policies and the strength-
ening of the SGP. The current design of the fiscal policy within the EMU would
not be changed in the coming years. National governments will continue to
pursue fiscal policy restrained by increasingly stringent monitoring of national
deficits and debts. Decentralized constraining policies without effective coordi-
nation are unlikely to efficiently stabilize national outputs.

In this work, I point out an effect of the transfer mechanism never discussed in
the literature, what I name the "terms of trade” effect. I show that structural
heterogeneities can affect the effectiveness of the transfer mechanism. In the
case of different sizes for the economies, the term of trade effect is at the basis
of the key role of this heterogeneity.

In future research, I attend to extend this analysis by focusing on different fiscal
tools. Indeed, existing transfers are not always based on public consumption.
In the United States for instance, more than 500 kinds of transfers exist and are
from different natures. An intuition is that the effects of transfers depend on
the fiscal tool considered: public consumption, public investment, public em-
ployment and taxes.
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Figure 5: Simulation with an asymmetric
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Figure 6: Simulation with an asymmetric supply shock-Second part
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Figure 7: Simulation with a symmetric demand shock-First part
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Figure 8: Simulation with a symmetric demand shock-Second part
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Figure 9: Simulation with an asymmetric supply shock: w = 0.5, n = 0.5
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Figure 10: Simulation with asymmetric supply shock: w = 0.5, n = 0.7
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