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Résumé:

L’ objet de cepapier est d’ utili ser une gproche en terme de théorie des jeux afin d étudier les questions
d’harmonisation ou & compétition fiscde au sein d une union monétaire. Plus pédfiquement, cette dude
concerne I’ Union émnamique & monétaire d le risque de « guerre d’ usure ». Les arguments traditionnels
sont d’une part que sans harmonisation, des comportements de « freeriding » peuvent apparaitre, menant
a un équili bre sous optimal en matiere de pdliti que fiscde, et d’ autre part que la compétition peut auss
étre al’ origine de problémes importants en matiére d’ équili bre budyétaire. Mais |’ autonamie fiscde aun
avantage majeur. Lorsque la pdliti que monétaire n’'est plus du ressort des pays et lorsque la paliti que
budgétaire est contrainte par le Pade de stabilité @ de aoissance, I'instrument fiscd devient le dernier
outil maao-écnamique ala disposition des gouvernements pour absorber les chocs asymétriques. Le
modéle propasé est construit sous deux haizons. Si I horizon est fini, les conclusions traditionrelles de la
litt érature en faveur de I’ harmonisation sont représentées. Avecun haizoninfini, lesjoueurs prennent en
compte les colts de dévier et d entrer dans une guerre d’ usure. La cordination apparait alors sansqu'il y
ait besoin d un mécanisme ingtitutionrel pour laforcer.

Abstract:

The purpose of this paper is to use agame theoreticd approadh to analyze tax harmonization, a
competition, in a monetary union, more spedficdly in Europe. Withou harmonization, freeriding
behaviors may appea, leading to a sub-optimal tax equilibrium. Tax competition may also creae
budgetary problems and the objedive of a balanced budyet may not be dtained. But national tax
autonamy has one main advantage: as monetary palicy is “federalized”, and asfiscd pdlicy is constrained
by the Stability and Growth Pad, taxation kecomes the last maaoeconomic instrument within
governments’ hands to ded with asymmetric shocks. The literature often condemns tax autonamy
becaise of posdgble freeriding behaviors. In such a cae, the competition could conduct to the lowest tax
rate of all countries, condemning others to dminish their puldic spending. But, this analysis rests on a
static paint of view: In that case, harmonization with strict rules is Pareto-optimum. In the dynamic case,
as harmonization costs are not incurred, the final equilibrium may be of a higher welfare level.
Coordinationwould occur without the need for strict rules. If courtries maintain sound pulti ¢ finance, tax
competitionwould nat lead to a “raceto the bottom”.
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1. INTRODUCTION

On November 5th, 1997,in its Report: “Measures to fight against tax competitionin
the European Union” (European Commisson, Bull. 6-1997 the European Commisson
recommended a mordinated adion against tax competitionin Europe, the objedive being
to reducedistortions dill existing within the Single market, to avoid losses ontax recepts
and to establish tax structures more in favor of employment. The Ecofin Courcil of
Decamber 1%, 1997gave its assent on the resolution relating to a @mde of condtct in the
field of companies taxation, and approved the ideaof tax harmonization onsavings. In
June 2000 the European Courxil finally agreed ona ampromise on taxes on savings.
European courtries will have to inform other courtries abou savings made by residents
from other member states. Yet, a transition period d 7 yeas is established whereby a
minimum common tax rate of 15% until 2004,then 20% until the end d 2009will apply.
How to evaluate the eonamic rationale of this type of measure ?

The literature on tax competition® studies either the impad on multinational firms
(Wilson, 187) or isinterested in a more maaoeanamic point of view: the influence on
governments’ strategic behaviors (Wildasin, 1986.

From a microeconamic point of view, international tax competition daes exist with
resped to multinational corporations (Wildasin, 1993 Rasmussn, 1997. Considerable
aneadatal evidence for tax competition is found, for example, in receit German
experience (Weichenrieder, 1996. While several other courtries lowered corporate tax
rates or introduced spedal tax incentives for some kinds of corporate income, Germany’s
high taxes have seaningly induced multi national s to shift at least the more mohil e part of
their tax base eroad.

! Existing definiti ons of tax competition may be found in Oates (1972 and Wil dasin (1986



From a maaoeananmic point of view, European Monetary Union (EMU) raises the
gquestion d tax competition between member states. Individual courtries face the
following twin oljedives. adieving budget equilibrium in the medium term (the
Stability and Growth Pad - SGP) and hgh employment (or growth) through a
competiti ve taxation pdicy.

If eath country’s tax pdicy is independent of the others, freeriding behaviors may
exist. A sub-optimal tax equili brium for the monetary zone & a whole may occur. Tax
competition may also creae budgetary problems and the objedive of a balanced budyet
may not be atained. Lopez, Marchand and Pestieau (1996 show that fisca competition
leadsto uncer-provision d puldic good a inefficient redistribution.

Finally, the literature generally considers that tax competition could trigger a “raceto
the bottom”, i.e., leal to too low a tax rate (the lowest of all member states). Courtries
would then haveto dminish their puldic spending insofar as tax recepts would deaease.

Fadng these problems, several papers insisted on the necesdty and the gains of
coordination, that is to say tax harmonization (Razin and Sadka, 1991 van Y persele,
1998 Holmlund and Kolm, 1999. But harmonization may require some ondtions
(Cremer and Gahvari, 2000, and this coordination mechanism may take several forms:
from a central fiscd authority (Cardarelli, Taugourdeau and Vidal, 1999 to a caita
control medhanism (Rasmussen, 1997.

But, istax harmonizationredly the best way to ded with this problem?

True, withou harmonization, as sid above, freeriding behaviors may appea, leading
to a sub-optimal tax equili brium. But national tax autonamy has one main advantage: as
monetary pdlicy is “federalized”, and as fiscd pdlicy is constrained by the Stability and
Growth Pad, taxation becomes the last maaoeconamic instrument within governments
handsto ded with asymmetric shocks.

Moreover, if tax ratesare at, andif government expenditures haveto bereduced asa
consequence, could na that help reduce waste and inefficiencies in the pullic sedor? In

addition, tax competition might help to establish better tax systems, and every courtry



could lean from the experiences of others. In contrast, tax harmonization could result in
higher average taxesin the European urion (Boss 1999.

Anather paint: the ideathat tax competition could lead to “too low” a tax rate andto a
deaease in pulbic spending rests on a static point of view.

Within a static game, possble free riding behaviors may lead to a sub-optimal
equilibrium; the Pareto-optimal equilibrium would then require a ©operation
medchanism, i.e., harmonization. In a dynamic analysis the final equili brium may be of a
higher welfare level than the static one. Indeed, condwcting a policy of harmonization
with strict rulesis not withou cost, whereas the “natural” coordination resulting from the
dynamic case does nat require any of these wsts. The signals given by ead player may
be sufficient to lead to along term cooperative equili brium.

The model of this paper is based ona game between two European governments. This
approad is very fruitful insofar as it incorporates interadions between member statesin
the condLct of their taxation pdicies.

Ead government foll ows tax and uremployment objedives. The game is played bah
within a short term horizon and within an infinite one. The model rests upona formal
analysis of the relationship between bah governments seking to maximize employment
under a budget constraint. The short term approach favors the need for tax harmonization
in oder to lead to a stable system. The infinite gproad, through the threa of
government’s reprisals following a nonanticipated deaease in taxes from the other
government, unckrlines the role of tax competition to read stability of the system.

The theoreticd anaysis dheds light on the paramourt importance of taxation in
Europe, and, more generaly, in a monetary union. It demonstrates the need for a system
that would, at the same time, allow to ded with asymmetric shocks while avoiding free
riding behaviors. It leads also to an institutional analysis of the tax system in the EMU as
well asto pdicy recommendations.

The medhanism leading to this type of stability under atax competition regime, rests
on the impad of the signal given by both payers. If a counry gives the signa that



“friendy” taxation behavior is not its priority, the result can be awar of attrition
(Fourcans & Warin, 200). Conversely, if both countries dgnal their ability to conduct
such awar, this war will not occur. And the stability of the system will be ensured. One
measure of this ability is the total tax rate. The higher it is, the higher is the probability
that the country would na be aleto engagein awar of attrition.

2. AS3UMPTIONS OF THE MODEL

The Econamic Union consists of two independent courtries prodwcing an
homogeneous good wsing capital and labor. Eadh courtry has afixed amourt of immobile
labor and a fixed endowment of capital per worker. Tedhndogies are identicd in bah
courtries and exhibit constant returns to scde. Capital flows fredy between member
states to equalize dter tax returns. Cooperative tax pdicies may imply that the tax

authorities jointly determine tax rates in the two courtries.

2.1 The structure of the e@nomy

As the trigger strategies are not taken into acourt, the governments canna improve
their reputation duing the game.

The taxation rate used in the model is taken as a weighted average of all the courtry
rates.

In the short runit is considered that an urexpeded deaease in ore @urtry’s taxation

rate relative to the other courtry, decreases unemployment in the former courtry. If 7, is

the ratio o the change in ore @urtry tax rate wmpared to the other courtry’s change,

the unemployment rate in bah courtriesis given hy:

u =u- B, -1¢)i=1.2, (1)

2 The predse form of cooperation depends on the institutional feaures of the bargaining processbetween the
tax authoriti es. The form of cooperation adually materializing is beyondthe scope of the present paper.



where U is the equili brium unemployment rate and 7.° the expedted relative change

of the tax rate in courtry i, with i=1, 2. 7, andr’ <0, we nsider the cae where

courtries are willi ng to deaease taxes. This asaumption is relevant with the competition
case study.

2.2 Players objedives

Both payers have the foll owing lossfunctions (Barro and Gordon, 1983:

L =(u)* +a(r,)*,i=1,2, @)

where a=0 introduces the relative weight of the two partial objedives. A high a
implies that a given payer gives more importanceto tax stability than to uremployment.
And conversely for a low a. Alpha equals one means that the player gives the same
importanceto bah ojedives.

By substituting eg. 1into eq. 2,the lossfunctions beame:

L =U-B -17)° +a(1)’ ©)

2.3 Players strategies

Two strategies are possble : the “hawk” and the “dove”. In the first case, player 1
reads to a previously unexpeded deaesse of the other courtry’s rate by a non
annourced deaease of hisown rate in the following periodin order to mislead the other’s
expedations. In the secnd case, the first player does not read¢ to an urexpeded

depredation d the other tax rate and daes nat try to misleal expedations.



3. ONESHOT GAMEWITH A FINITE HORIZON

The one shat game is played within a complete information framework. Each player
knows the strategies of the other as well as the payments. Three occurrences are then

posshble.
3.1 Thegeneralized “dove” strategy

In this case, neither player triesto mislead the other’ s expedations, i.e. doesnat try to

follow a pdlicy that would leal to a depredation d his own rate. In the model, this means
T,=0and7°=0.

Both “dove” lossfunctions become :

L2'® =(@)? and L3'® = (1)>. (4)

3.2 One wuntry’s hawk strategy

In that case, one country deddes to upset the other’s expedations. If courtry 1 isthe
“hawk” courtry then 7, =0, bu T, must be positive in order to minimize the loss

function. Hence, the “hawk” lossfunctionis:
Ly''® = (@~ Bry)? +a(r,)?, (5)

which is minimized with :

(6)

By substitution, the lossfunction beames :
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H/D au
= . 7
1 a+ BZ ( )
Asfar asthe second courtry is concerned, 7, =0, and 75, =0 which leadsto:
DIH _ UZ(C’"'ZﬁJZ)2
Lz - AV ®)
(a + B )

3.3 Thegeneralized " hawk " strategy

The game being played with perfea information, eady player knows the other’'s

strategy. The minimization d the lossfunctionslealsto :

0 _(@+prs)s
=7
O a+p
o [ . )
2 a+ Bg .
Each pdicy being expeded by both payers meansthat : 1,°=1, and 1.°=13.
In that case:
u u
rlz—B andTZ:—B. (10)
a a

This result shows a “bias’ towards a deaease in taxes from both courtries, even
though they do nd improve their unemployment rate which remains at the structura

level. The two lossfunctions become:
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005"
0 ey ap
Qo =0 a)

a

Both of these functions are higher than those of the “dove” strategy.
3.4 The euilibrium strategy of the game

The results can be presented in the foll owing matrix form.

Table 2. Matrix representation of strategies and results

Seoondcourtry: Dove Seoondcourtry: Hawk
=0 >0
Flrstcourtiy:oDove ELE/D G 0 . _Uz(a+2B2)2
¥ |:| D_l -
O (a + ,32)

First country: Hawk

P E“H/D v =t
ST 00 B T )
%E/H:u a+p %Z R
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With a one shat game, the woperative behavior (“dove”) is dominated by the non
cooperative behavior (“hawk”)3. The only equili brium for bath playersisnat to cooperate
and therefore to follow the “hawk” strategy : the (H, H) solution. This is a traditional
result of the prisoner’s dilemma.

The processimplies that the only sub-game perfed equili brium is when bah payers
do nd cooperate & ead period. However, as Selten (1978 pointed ou, it could appea
interesting to cooperate. The two players could prefer to agree ad day the (D, D)
strategy which leads to a better payment for both of them. Yet, if one deddes to pay
“dove”, it becomes interesting for the other to play “hawk” (cf. table 2). As a main
result, bah will play (H, H), that isto say the sub-optimal strategy.

The optimal Pareto combination is (D, D). But, this drategy is only passble if both
courtries agreeon a bil ateral contrad aiming at a stable tax rate. Otherwise, the dominant

strategy isthe discrete one, i.e. (H, H).

4. THE REPEATED GAME WITH AN INFINITE HORIZON

Here, the prisoner’s dilemma situation cum a repeaed game with an infinite horizon
or afinite one with a sufficiently distant last period is considered. In that case, the Kreps
and Wilson (1982 approach can be used and the game is played with imperfed
information. As the “hawk” versus “dove” strategy with a possble penalty (unexpeded
tax deaease) are compared, the “folk theorem” can be used, as well with an infinite
horizon as with afinite but sufficiently distant one (Benoit and Krishna, 1985 Friedman,
1985.

3 See gpendix.
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4.1 The players possble choices

The gains or costs of distorting the other player’s expedations are evaluated with
resped to the best possble result :

EL]I?/ D - UZ
O (12)

B-SID :Uz_

In a one period game, if the optimal Pareto solution (D, D) is chosen, the a&ove

results are obtained. If player 1 plays “hawk” and dayer 2 pays “dove”, player 1,

—2
instead of loosing T, only looses M

a+p?
Hisganis:
u’ - acf‘;z = ;iﬁg . (13
On the other hand, dayer 2 looses::
2B (20 +382)
Grp?) (14)

With a multi ple periods game, things may change. Player 2 is able to punsh
player 1 in the following periods. Player 2 gains if he plays “hawk” and pdayer 1
plays “dowe” in the following period. And dayer 2 looses lessif player 1 pays
“hawk”. Yet, the latest solution krings abou a loss compared to the optimal



Pareto situation.

It is therefore interesting for bath players to minimize the number of periods

where the results are sub-optimal. Player 1 must quickly establish his credibility if

he does nat want to loose cntinualy through the (H, H) strategy, where the loss

is:

L_JZ(BZ +C¥)

a

UZBZ

a

(19

Given thisinformation, bah players dedde onthe duration d the conflict and thereby

ontheir strategies.

Table 3. Matrix representation of the

rofits and losses

Sewondcountry: Dove

Seoondcountry: Hawk

=0 >0
First courtry: 0ss=0 =22 2
Dove g_ ﬁOSS: u B( (ngzi)%ﬁ )
=0 a
Ty E_OSS: 0 D UZBZ
ain=
P
First courtry: 0 —2 2 PR
Hawk HBain: u'p 5 aoss: u'p
>0 a a+p a a
e TE 78] | (L 65
% - la+p?) a
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4.2 Equili brium with infinite horizon

A player plays “dove” if the gains resulting from the “hawk” strategy played at one
period are lower than the present value of losses of the penalty dedded by player 2*:

T

Gains < Zd‘ Losses (16)
t=

where = (1+R)™ <1 is the present value fador and R, the red interest rate. A low

dmeans that the player does nat exploit the penalty strategy for too long a period. After

substitution, the condtion becomes :

(0o?) 0B & 5 -

a? . o(1-98")
[ +B2)B? 1-8

(18

If T* is the period where the player can be indiff erent between the “hawk” or “dove”

strategy, eq. 18impliesthat :

a?  5@1-8")

@+p2)> " 1-0o 49

When T > T*, the present value of losss is higher than the gains from the “hawk”

strategy. The latter will therefore nat be aloped. When T < T*, the gains from the

* This methodisinspired by Solow (1990.



“hawk” strategy are higher than the present value of losses. This grategy will therefore
be adopted.

_XT
81-8) itnw. o= 5 O > 0and g_fT>o, eq. 18can bewritten:

If f(T,0)=
(1.9 1-9% dT

2

a
(_)_a T 5 <f(T,9). (20

For ill ustration puposes, f(T,d) can be drawn with 8 = 0,98(meaning R equals 2 %).
The gains from the “hawk” strategy does not then depend onT and are equal to:

aZ

o= (C!+—B2)E . (21

When a = 0 (the lossfunction depends only of the unemployment rate), g = 0. When

a = 1 (the same weight is given to uremployment and to the change in the tax ratein

the lossfunction), g = ;andwhen @ — 40, g — +oo,

_
(1+p*)p°
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f(T, 0.98)
A alpha jnCreases
Y
0.98 ! alpha decreases
<+« T'
T*

When player 1 addresses a signal that he gives more and more weight to uremployment
rather than to the tax rate (o deaeases), the penalty period dedded by player 2 becomes
shorter and shorter. When lessand lessweight is given by player 1 to uremployment, the

second pdayer’s penalty periodincreases.

5. POLICY IMPLICATIONSAND CONCLUSION

The proposed model has osme main pdicy implicaions. In the one shot game, an
optimal Pareto solution can only be obtained if both players mutually agreenct to dsrupt
ead aher’s expedations onthe tax rate.

In the infinite horizon situation, things are somewhat different. It is in the interest of
eat payer to addressa dea and strong signal to the other abou its own strategy. In
other words, it is in the interest of ead payer to let the other know that if he tries to
mislead his expedations, he will himself fire badk by misleading the other player's
expedations. Hence, a strong signal onthe part of both players would reducethe duration
of the possble anflict and therefore would reducethe volatility of the taxation rate.

Pros and cons of tax harmonization versus taw competition can be evaluated. Free

riding behaviors versus the need to ded with asymmetric shocks can also be weighted.
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Finally, static versus dynamic considerations shed light on the best institutional set up to
ded with the tax systemin the EMU.

The theoreticd analysis demonstrates the paramount importance of tax pdicy in
Europe, and, more generaly, in a monetary union. If tax competition exists, the
mechanism driving to the stability of the system rests uponthe importance of the signal
given by both payers. If a counry gives the signal that tax discipline is nat its priority,
the result can be awar of attrition. Conversely, if both courtries sgnals their ability to
enter a tax war, this war will not occur. The stability of the system will be maintained.
One measure of this ability isthe weighted average of all tax ratesin agiven courtry. The
higher it is, the higher the probability that the courtry would na be aleto cary onawar
of attrition. Considering that process it is of a paramourt importance for a courtry to be
ableto give astrong signal to the other courtry that awar of attritionis possble. For that,
courtries must have sound pulic finances. If nat, the signal given would be that the
courtry coud nd engage into a war. The result would be a free riding strategy
implemented by the strongest country. The proposed theoreticd model reinforces Boss
argument that the presaure on government expenditures helps to avoid waste and
inefficiencies in the pulic sedor. And that if countries have sound pulti ¢ finances, tax

competitionwould nd lead to a “raceto the bottom”.
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APFENDIX

With a very close finite horizon, the woperative behavior (“dove”) is drongly
dominated by the noncooperative behavior (“hawk”) under both condtions:

L2H > L8 and LM > LM Thatis:

a2 ) e p?)
@ +p2f a

which leaisto a > (v2 ~1)B2.

B<1 means a very low a. In this case, bah payers give more importance to the
unemployment objedive than to the stability of the tax rate. The only equili brium for
both payersis hence nat to cooperate and therefore to follow the “hawk” strategy : the
(H, H) solution.

When a<(\/§—1)32, there eists two Nash equilibria: (|_1H/D’|_2/H) and
(LlD/H,LISID). The solution d this “chicken game” consists in playing the

cooperation (seeEspinosa-Vega and Yip (1994).



REFERENCES

BARRO R. and GORDON D., (1983, “Rules, Discretion and Reputation in a Model of
Monetary Policy”, Journal of Monetary Econamics, 12, 101122.

BENOIT J. P. and KRISHNA V., (1989, “Finitely Repeaed Games’, Econametrica, 53,
905-22.

BOSSA., (1999, “Do We Neda Tax Harmonizationin the EU?”, Working Paper, Dpt of
Econamics, Kidl Institute of World Econamics, Germany.

CARDARELLI R., TAUGOURDEAU E. and VIDAL J. P., (1999, “A Repedaed
Interadions Model of Tax Competition”, Working Paper, Dpt of Econamics, University
of Aix-Marseill e lll, GREQM, France

CREMER H. and GAHVARI F., (2000, “Tax Evasion, Fiscd Competition and
Econamic Integration”, European Econamic Review, 44, 16331657.

ESANOZA-VEGA M. A. and YIP C. K., (19949, “On the Sustainability of International
Coordination”, Internationd Economic Review, vol. 35, 1t 2, 383396.

EUROPEAN COMMISSON, (1997, Commisson communicaion to the European Council
entitled “Action plan for the single market': CSE(97) 1; Bull. 6-1997, point 1.3.41

FOURCANS A. and WARIN Th., (2001, “Tax Competition in Europe: A War of
Attrition Game”, mimeo.

FRIEDMAN J., (1985, “Trigger Strategy Equilibria in Finite Horizon Supergames”’,
Mimeo.

HOLMLUND B. and KOLM A. S, (1999, “Econamic Integration, Imperfed
Competition, and International Policy Coordination”, Working Paper, Dpt of Econamics,
University of Uppsala

KREPSD. and WILSON R., (1982, “Sequential Equili bria”, Econametrica, 50, 863
8.



20

LOPEZ S., MARCHAND M. and PESTIEAU P., (1996, “A Simple Two-Courtry
Model of Redistributive Capital Income Taxation”, Core Discusson Paper 9625

OATESW. E., (1972, Fiscal Federalism, Harcourt BraceJovanovich, New York.

PERSSON T. and TABELLINI G., (1992, “The Palitics of 1992 Fiscd Policy and
European Integration”, Review of Econamic Studies, 59, 689701.

RASMUSSEN B. S, (1997, “International Tax Competition Tax Cooperation and
Capital Controls’, Working Paper n°1997%9, Dpt of Econamics, University of Aarhus,
Denmark.

RAZIN A. and SADKA E., (199)), “International Tax Competition and the Gains from
Tax Harmonization”, Econamic Letters, 37, 6976.

SELTEN R, (1978, “The Chain Store Paradox’, Theory andDedsion, 9, 12759.
SOLOW R., (1990, The Labou Market asa Saial Institution, Oxford : Basil Bladkwell.
VAN YPERSELE T., (1998, “Coordination d Capital Taxation Among a Large Number
of Asymmetric Countries’, Working Paper, Dpt of Econamics, Tilburg University,
Netherlands.

WEICHENRIEDER A. J., (1996, “Fighting International Tax Avoidance The Case of
Germany”, Working Paper, Dpt of Econamics, University of Munich, Germany.

WILDASIN D. E., (1986, UrbanPublic Finance, Harwood Academic Publishers, Chur.

WILDASIN D. E., (1993, “Fiscd Competition and Interindustry Trade”, Regiond
Scienceand Urban Econamics, 23, 369399.

WILSON J. D., (1987, “Trade, Capital Mohility and Tax Competition’, Journal of
Paliti cal Econamy, 95, 835856.



