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SUMMARY

A tax holiday is a 1imited period of time during which a
Multinational Enterprise (MNE} receives tax concessions,
typically immediately following entry. Tax holidays have long
puzzled economists: are host countries giving away the most
valuable contribution of MNE's, tax revenues? Competition with
other countries may explain tax concessions, but does not explain
why they are temporary. The economic literature has made little
progress in explaining their occurrence.

In this paper we view the tax schedule applied to the MNE's
profits as the ouktcome of a seqguential bargaining process and
show using modern game theory developments { the "perfect
equilibrium” solution concept] that tax holidays will emerge from
such a process if a MNE incurs fixed costs upon entry. At the
core of our results is the recognition that the existence of sunk

costs creates an ex post (entry)] bilateral monopoly situation.

Bargaining emerges because of the existence of sank costs. Sunk
costs are those costs which are independent of the current rate
of output and are irreversible once made. Examples are the
installation of a factery, training of a work force etcetera. A
host country and the MNE bargain over the tax rate applied to the
MNE's profits during the coming period; this is repeated 1n each

consecutive period.

Furthermore we suppose that bargaining is costly: if the host
country does not fully obtain the tax rate increase it demands,
it becomes "disgruntlied", which the MNE dislikes as it leads to
higher operating costs: we suppose the MNE prefers to remain on
good terms with the host country, since goodwill facilitates
access, reaching agrement on practical procedures ete.

We show that a host country will seek to exploit the MNE's
commitment, manifested by the initial capital outlays., by pushing

for higher tax rates. The MNE may acquiescer it may reject the
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demand and suggest an alternative, lower tax rate, or it may
decide to leave the country ailtogether, moving to another country
which offers a tax rate the MNE prefers. The second option is
costly because the government becomes “disgruntled”; the third
because if the MNE moves, 1t must incur sunk costs again at its

new location.

We show that the tax rate emerging from this kind of bargaining
has a dynamic structure. The host country, aware that the MNE
would have to incur fixed costs again 1f it would transfer
production to another country, and aware of the costs of
protracted tax negotiations, exploits this gradually by obtaining
higher and higher tax rates until an upper limit is reached.
After that the tax rate remains constant, ie the tax schedule

includes a tax holiday, an initial period of tax concessions.

We obtain resulits on the length and discounted value of the tax
holiday, its precise form and the way all this responds to

changes in fixed costs.



L. INTRODUCTIGN

Tax nolidays for foreign Hulti National Enterprises {MNE) are
tax concessions or even straight subsidies granted for a limited
peried after entry. Their widespread oecurrence in practice (ef.
Caves {(1984)) has presented ecomomista with 2 puzzle ever since
Musgrave {1969} remarted that by granting tax concessions developing
countries mey well be giving away the most valuable contribution of

MER's {i. e. iax revenues).

The literature on taxation of multinstionmls has to our know-
ledge not made any progresa on this problem aince Musgrave's obser-
vation; it deals almoait exclusively with quite a different issue,
the allocative and distributional consequences of varlous types of
double taxation agreements beiween home and host counirles {for an
excellent survey and further references see the chapter on taxation
in Caves (1983)}. 0f course the structurs of double taxation
sgraements has important implications for the rationality of tax

holidays.

In practice double taxation agreements use either exempiion
or & tax credit sysitem (although other tax arrengements are
conceivablel., A tax credit system allows & MNE to use taxes paid
abroad over foreign earned income as a c¢redit against fax
ligbilities incurred under the domestic tax code over that foreign
earned income. Typically that 1liability provides an upper limit
to the allowable tax credit. Under such an asymmetric tax credit
systenm (asymmetric because domesiic tax authorities do not

subsidize when credits taken because of taxes paild abroad exceed



domestic liabilities ) the MHNE in effect pays the higher of the
foreign and domestic profit tax. More importantly, there is no
conceivable raticnale for tax holidays under such an sgreement

since the MNE will net profit from them: they would imply a simple
cash transfer from the host country to the tax authorities of the
home countiry. Ho such problem arises under & tax exemption system,
uwnder which foreign earmed income 13 tax exempt at home if foreign

tax hns been paid over it.

The U.5. efficially uses an ssymmetric tax credit systea,
#hich however 1s effectively tresnsfermed info a tax exemption
system by adeferral provision allowing firms to report foreign
earned income when repatriating what iz left after foreign taxes
have been paid rather than wihen it i9 earmed. If firms do not
repatriate at all, rewsrding domestic shareholders via capital
gains rather than paid out dividends {at leest for their foreign
earned income}, no U,.S. tax will be peid at all by the MNE over
its foreign earned income, turning this system effectively into a

1/
tax exemption system.

Recently the literature on taxation of MFE's has progressed
beyond describing the consequences of specific arrangements on
deuble taxation to an analysisof which system is likely to emerge
by treating adouble taxation agresment as the outcome of a static

bargaining game between home and host country governments

L/ If for some non-tax reason the MNE would prefer repatriation,
the U.5. system is not guite the same as an exempticn system
since that would allow repatriation; thai difference ig
irrelevant for our purposes however.



(Peldstein and Eeriman (1979)s Hartman (1980)}. Ne at¥enticn was
paid to the bargaining game that will arise between the MNE and

the nost country for any given double taxation agreement.

What we will do in this paper £1lls that gap: we will foous
on the bargaining game between a MNE and o host country. Such
negotiations of course %take place much moxre frequently than
negotiations between governments over double taxation agreementis,
providing a ratiopnale for our analysig of a2 MNE versus host country
game given s double taxation agreement beiween home and host countxy.
We will sssume a tax exemption sysiem in place in the home country
so that MNE's do in faet benefit from tax concessions granted to
them by host countries. Jince the U.S.4. effectively operates such
a gystem, our analysis is relevant for a large number of actual

CAgSes.

The basic point of departure of this paper iz the recog-
nition that senk costs due to irreversible capital outlays "up
front", create an ex post bilateral momopoly situation between a
MNE post entry and the host country government, HMomopoly power is
interpreted in the game theory sense: the abllify fo credibly
threaten to impose a costly outcome on one's adversary 1 he does
not acquiesce. The underlined gqualificatiorn is important: we will
throughout cur apalysis require subgame perfeciness. Threats are
only eredible if it is in fact optimal for the threatening party
to carry them out when the siiuation arises. This implies the

use of the principle of "Perfect Equilibrium” (Selten (1965)}-

Cur work is closely related to the gx post bilateral

monopaly problem analysed by Doyie {1984) in the context of



sequential wage bargaining. The reader is referred to that paper

for more extensive game-theoretic references.

In our analysis the ¥NE versus host country government
game is played repeatedly over time with an infinite time horizonm.
Morszover we iniroduce 2 third pleyer in the game, although a
passive onre: the MHE can threaten te tresk off negotiations and
ieave for another country. ¥e therefore have an insider-outsider
distinction, with the outsider {enother country) constituting an
jmperfect threat io the host country government. The threat is
imperfect because exsoution of this threat alsc imposes cosis on
the MNE: it will sgain have to make inltial investments if it
leaves for another couniry and settles in, without receiving

compensation for the ones made in the country it leaves.

The MNE and the govermment bargain over the tax rate toc be
applied to the MHE's profits during the coming period; this is
repeated each censecutive period. Bergaining i3 costly in a wey
to be made precise in the paper. We assume throughout that a1l

parties have complete information and know that of each other.

To give awey the punch line, we will snow that the solutien
nas, rather unusually for this type of game, a dynamic structure:
the host country govermment, aware of the Sunk costs the MNE nas
incurred and would have to incur sgain if it packed its bags and
started anew scmewhere else, and aware of the costs of protracted
negotiations, exploiis this by gradually obtaining higher and

nigher tax rates, until ap upper Iimit is reached. ATte

H

that

the tax rate stays constant forever. The stariing itax rate, the



time period that elapses between entry and reaching the upper
1imit, and the level of that upper limit are all determined
endogencusly as part of the solution to the bargaiming geme. Sc
the tax structure that emerges is low initially, rises over time
and stays consiant ter & limiting leve) has been reached; it is
characterized by a tax holiday, since 1t is tilted towards the

future.,

fhe paper is set up as folleows: in section 2 we present the
structure of the geme in extensive form. In seciion J the solution
{& time path for tax rates} is derived and discussed., Section 4

concliudes.

2, THE GAME STRUCTURE I EXTENSIVE FOHM

The stucture of the game is kept as simple as possible for
clearer focus on the consequences of the ex post bdilateral momepoly
situation created by irreversible post entry capital outlays.

For that reason we assume there exist a large number of firms that
are identical ex ante (i.e. before entry in any given country) and
a large number of potential host countries. Entry of any given
firm in any particular couniry Sakes place if they agree on 2 tax
rate 1, the share of profits to te paid to the host country
government, for the first post entry peried. Negotiations about
tax treatment partitious Tt, l—rt are then repeated every
following period, unless they fail to reach an agreement in a given
period; if that happens the firm leaves, breaiging up this particular
coalition. Firms do not simultsnesously negotiate with wmere than
one govermment; governmenis do not simultaneously negotiate with

more than one firm.



If they reach an agreement at the beginping of a particular
pericd, the firm proceeds to produce output, which yields one unit
of profits. The agreement reached was over the division of that

one unit of profits with T going to the heost country govermment

£
{4) and z-tt to the MNE,

In the first period after entry takes place, the filrm will
have to meke irreversible fixed capital outlays of P before it
can actuslly procead. AS long as the MNE stays in that country
it will net have to repeat such investment. One can think of it
as installiation of a factory with all the required machinery.

The firm cannot take the factory with 1t upon departure, por can
the govermment use it sffer depariure of the fimm. In preciice
governmenis cften also underfake gome of the initial investment
(sonstruction of access roads etc.)« This can easily be jncor-
porated but will unot change the gualitative nature of the aolution.
The size of the initial capital outlays is left exogenous, which
implies that we gbmtract from the impoxrtant issue of technmology
choice (¢f. Magee (1980}}. Future work could fruitfully extend

cur analysis in that direction.

Pinelly bargaining cosis. Pollowing much of the geame

theory litersture we make the realistic assumption that protracted

bargeining is costly. The Rubinstein (1982) device of a shrinking

pie i$ of course satisfactory for his purpcses but a bit hard to

rationalise in the present context. We will therefore make 2



different assumption: if a firm refuses an offer on next peried's
tax rate and insiead decldes to mzke a counter offer, if incurs
adisgruntlement costs*” with a discounted value 5. This is aﬁ
attempt to incorporate that MNE's prefer to remain on good terms
with host country govermments since such goodwill facilitates access,
reaching agreement on practical procedures etc.; protracted
haggling about tax treatment will diminish the host country's
goodwill with respect to the MHE. Furthermore we asgume through-
out that 2]l parties have complete information, kmow that of each
other, know that they kmow that of each other and so on. The
equilibriwn concept we use iz that of "Perfect Equilibrium®

(Selten (1965)), sometimes referred to as subgame perfeciness.

A PE is defined as a situstion where the strategies chosen at the
beginning of a geme form an equilibrium, and the stretegies planned
for apy possidle subgame also form sn equilibrium within that
subgame . This implies thet olayers aTe not deceived by non-
eredible threats made by their oppunenents. Credible threats are
threats that are in fact optimal for the threatening pariy te

carry out if the situatijon arises. Hon-crediblie threats are
threats that are not credible. The abiliiy to make credible

threats ts interpreted as an expleitation of monopoly power.

The set of assumptions made so far rest{rict the problem in
order te focus more clearly on the consequences of the bargaining
problem in the presence of irrevergible capital investment.

-Many relevant aspects of muliinaticnal corporations have there-
fore been excluded. We do capture nowever their sbility teo

shift production across countries (although in a stylized way)



apd in Fact place that at the centre of the analysis. Furthermare
gince after tax profits oue way or snother go %to foreigners, the
government should no% take them into gecount in caleulating the
welfare effects of ity intervention policies. This aspect of MNE

iz also captured in our analysis.

With 211 these assumptions in place we czn now describe the
specific structure of the bargaining problem we model in this
peper, which is illustrated in extensive form in Figure 1. It
hes been pointed out to us that these assumptions are very realisti
for production of mamufactured goods but less 5o for mineral

producers.

Consider now the game in extensive form {Pigure 1). Agsume

{since we have to begin the degeriptien of the game somewhere)

thet the MFE is already in the countxy and that last periocd's fax
rate was T, (left hand top corper of Pigure 1). In the
peginning of period 1 subgame GI staris. The host country
goverrment (H) makes an offer for the fax »ate to be applied in

the coming period; it offers the partition (I°, L},

The MNE can either accept or reject this pertition. If it
accepts, this subgame ends, the MHE proceeds to produce, earning
one unit of profit of whieh T' 1s paid as tax %o the goverument.
Hext period they are again in the situation we started with, i.e.

QE is replayed. This implies the pay-uvffs given in Figure b

e

no= 1% + 61, 5 for the MNE and Rf=fT'+ 5Rt+ for H., &

£ 1

is a common discount factor and ﬂt 15 the discountec value of

2131 profits from the beginning of the period onwards.
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R is similarly defined: it equals the discountea future tax revenues

from the beginning of the period onwards.

If the MNE rejects it faces iwo options. It cazn either
make a counter-offer or bresk off negotistions and leave ihe
country altogether. In that case it ends subgame GI and starts
GII' Assume it does not do thet but mokes a counter-gffer,

’%, l‘;), i.e. fellew the game tree %tc the top right hand corger
of Pigure L. The govermment can either accept ox reject this
counfer-offer. If it accepts (branch 4 in the relevant part of

Figure 1), the firm proceeds to produce and eerms a unit of pre-

tax profiis, leading to pay-offs, 1-T -« D + 6Ht+l for the MNE

and +‘5Rt+1 for E. Hext pericd GI is replayed. fThe pay
off incorperates the fact that once the firm decided to reject the
opening offer by H, it incurred disgruntlement costs 5 in {ferms
of lost goodwill, the discounted cost of which amounts to 5. of

course if H rejects the counter-offer and the MWE leaves the

country, disgruntlement costs are not relevant any more.

If H does that, if it rejects the counter-offer (T, 1.7,

the subgame G ends and the coalition breaks up. The government

I
then imvites an offer from an outside firm. It does not matier
which firm since all firms are identical ex ante {i.e. before
entry). It will, if a new coalition results, obtain tax revenues
from that new firm with a discounted value aqual to RO- The ENE
with which negotiations just failed leaves this hest country and
will start negotiaztions with an altermative host country. This
constitutes the start of subgame GII' It is no real restriction

that we do not allow the government %o make a second offer to ths

old MHE at this stage of the geme since it would not choose to do so



1o,

even if allowed in the complete information contexi we employ
here. This is & general Teature of complete information gemes

{Rubinstein {1982)}.

1f the MHNE leaves, either after rejecting B's opening
sffer or efter its cwm counter-offer has been rejected, 1% starts
subgame GII gt the bottom of Figure 1. The subgame GEI starts
with the MHE meking en epening cffer Ty I-TG) to & new
potential host country, #H', before entry actually takes place.
H' can either accept or reject this partition. If it seccepis,
the firm enters the couniry, makes the necessary iniiial irreversible
ipveatment at cost F and proceeds with producticn, earning one
unit of pre-tax profits. Of course F < I%E otherwise entry would
never be profitable, not even without eny taxation a% all. This
leads to & post-tax pay-off l"Tb + Gnl - P for the MNE and
pay-off T_ +6& Rl for the new host country H'. At the

o]
beginning of next period they proceed as in GI.

1f the govermment.rejects the partition (ﬁo, I»IOJ; the
firm dees not enter that country and simply restarts GII with
another potential host country and S50 on. This completes the

descripiion of the game.

Before we go to the next section to present the sciution

of the game we just described, twe further assumptions need

mentioning. Poth are on D, the disgruntlement cost:
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The first assumption,(A.1l) 1s entirely reasonable and needs
littie comment. It states that if the MNP rejects H's offer in
subgame GI, it incurs "disgruntlement™ cosis 5 that are poaitive
but in discounted velued terms less than the (discounted) total
cost of the iritial post-entry invesiment in fixed capital, as
long es ft z 1£“1, If that were not the case it would never make
such & counter-offer and the game would collapse as can easily be
seen by inspecting Pigure 1. It is anyhow a sensible assumplion

to make on %he relative megnitudes of D and P.

Assumption {(A.2) implies that the MHE will only counter-
offer to zccept o smaller increment than proposed by H (it will
of course never want to counter-offer a larger increment} or
counter-offer & zero increment put never a rate
strictly lower than the one prevalling in the previous period,
{A.2) therefore allows a2 flat tax schedule bui it rules out
schedules that slope downward over fime. We can show that the
structure of the results will come out with less extreme
assumptions about 5. What is essential is that s high discrep-
ancy beiween rejected cffer and counter-oifer leads to more lost
geodwill than a small discrepancy, which seems an entirely
reasonable assumption to us. We have merely iaken an extreme
case of such a schedule which has the convenient property that

it leads to piecewise linear tax schedules.
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2 CHARACTERIZATION OF EQUILIBRIUM STRATEGEES

In this section we provide a solution to the game presented
in Section 2. We do this by first solving various subgames and then
piecing them together to arrive at the final outcome. This procedure 15
heuristic, although the solution is corxrect. We choose this approach because
1t brings out the intuition behind the solution more clearly than the
standard procedures usually followed when solving for perfect equili-~
ihpium cutcomes. In the same vein we only skefch the formal arguments
establishing existence and uniqueness of the solution, concentraiing
most of our atientien on characterizing it. Doyle (1984) gives an
entirely rigorous presentation of the sclution to = gtructurally
gimilar game, adhering strictly to the backward induction sirategy
typically fellowed in such problems, and presents formal existence

and uniqueness proofs.

Consider first, purely as an artificial device of use in
constructing the eaquilibrium solution, 2 restricted version of the
subgamne GI' call it RGI' where the threat of the outsider is

removed. RGI is shown in extensive form in Figure Z.

e, - T
et t j MuE: B

-t
L {'E;+ ESHt-!-.'L

i
"
L
+
=
ﬂ}ﬂ
5

MNE A H'Rt_

MHNE R
MNE counter offer: T . 1—?t

FIGURE 2 : Subgame RGI in extensive form




In the previous pericd the tax rate wes The host

T te1”
country, H, restaris RGI in perdioed % by making an opening
offer suggesting a partition (x;. l—m;). This would lemsd te vay-

offs for both acfors glven in ithe upper branch of Figure 2. The

MHE can elther accept or reject. In RG. it can after rejeciion

I

only meke s counter-offer (in Gﬁ it can 2lsc choose to leave

instead), by suggesting an aliernative partition (—Et, 1Ty)s

It should be clear that Pfor any given opening offer t%.

the counter offer Ft %ill be lower than t}:; 1.e. the counter-
offer will %e less favourable to H than the rejected offex 1f%
to which 1t i3 a response. This cen be seen from the pay-off

structure given in Pigure 2 -

T oz > leT - - o+ & £ j-T' + &
T =L ", T D+ Sﬂt+1 <17, °Ht+1 -7y Hn+1

The first strict inequality obtains because D> O; and the second
weal inequality follows directly fram %t 2 T Thersfore a
counter offer at equal or higher tax rate than the rejected offer
would be strictly less profitable for the MNE than acceptance of
the opening offer. Therefore no such offer cam be part of anp
equilibrium strategy. Accordingly, if there is a counter offer
at all it will imply a less profitable ocutcome for H than 'ré

would lead to.

This leads to an intermediate result. Given what we have
Jjust established it is clesrly in H's terest f{c formulate its
opening offer at a level which will just leave the MNE indifferent

between acceptance and rejection (in which case we will assume it



accepts to avoid the tedicus task of carrying along fgmall” e£'s
as a wedge between that level for T; and the actual one made efc.)

That requirement defines ‘t% a5 a function of ;t:
Lo '.—ft + &1 = },—Tt-i- éﬁt-i'l - D (2)

or the MNE's current and (discounted) future profits upon acceptance

must just equal those it would obtain after rejecting <1

£t
Gl T t

t

and maxing a counter-offer T incurring disgruntlement ceosts

t'
B 1n the process.

0f course in this full ipformetion context the MNE is

aware of the girategic interdependence between ‘r;c and {t

embodied in {2) and will formulate its counter-offer to exploit
it, (2] implies that a higher %; will allow = higher opening

bid T;; it therefore has an incentive %o counter-offer the lowest

faagible '_'—t' From (A.2} we know that this lower bound equals

Tt—l in perisd +. Inserting that in (2) gives us our first

resuli:

+ 60 = L =7 + &1 - B (3

It is straightforward to show that for zny TO there is

2 linear sequence T% that sagtasfies (3). Consider

r;: = T+ ip (4)

where D 1s defined by D = D/{1-8). We can explicitly caiculats

Ht for this sequence:
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If we insert (5} into (3) for unknown increment in T H

say n, we get

(l-v__, - 21} 0
-t - N+ & - - P '
t-1 1-§ 1-812 (3
Lt +a(u'1"=“’~'"3» D6 ) . B
t-1 1-6 (1) 2! 1-3

Simple rearranging shows thet (3') implies n= D, whick in turn
implies that the linear sequence Ti': = 'to + tI satisfies the

recurrense relation {3}, and therefore ig s solution to RGI?

. RF
;Tt} b = 'L'D + D (6')
=0, ..,=

Let us return now to the unresiricted subgame G where

-Ii
the firm, after rejecting 1‘%, not only nas the option to make a
counter-offer, but can alsc chouss to leave, losing its fixed

capital 7.

Befere we can go further however we need some preliminary
charecteristics that must hold for any perfect equilibrium solution.
Pirst because all MNE's are identical ex ante, H cannet expect
wore discounted tax revenues frem one firm than from another. If

the mumber of firms is large, that value will be mariet determined

15,



and out of contrel of H; ecall it Ro,

Clearly that implies ex ante profilts for a MNE about io

enter

B, = ¢ -R-F (n

In a competitive equilibrium ]'[P will be driven to zerc.

Introducing the possibility of quitting (with value HF)
as an alternative to making a counter-offer means that after each
offer the MNE will compare the value of maiking a counter-offer with
P if HP is lower the HMNE 1is better off meking & counter-cffer

and, following the same line of reasoning as before, will counter-

I

offer ‘?t-l' Therefore a counter-affer will be made if

- - >
1 T't.—l o+ &l el H? {8)

Horking backwards we can once again see that if {8) holds, H

can preempt a counter-offer by opening with T% = Tt-1 + D.

Now the left hand side of {8) is obviously declining in

T¢q- Accordingly we can define a T implicitly by requiring (8)

to hold with equality:

t-T-psal, = 0 (83

16.



We can, wging this defimition of % . restate the compar-
ison between meking the counter-oifer or quitting. It should be
clear after the analysis just presgented and the definition of %
that the decision to leave or maxe 2 counter-offer will ninge on

&
whether Tt > T. If

-1 Iﬁ-l > % gquitting w#ill lead to higher
profits than counter-offering and vice versa. How since

Te1 = Tt (£-1)D we can define 7T as the %ime period in which
RGE ceases to be relevant:

T, ¢ (t-2tD < 7 $7 + &-1D (9)

For any To,by construction of T, the MHNE will choose to counter-
offer until T-1 {inclusive); at T it would be more profitable
to quit than play RGI, i.e. an opening offer by H of

T; =4 4 TuD) (=1 D} would drive the MNE out.

0 -1 ¥

This would, once agein working baciwards, not be in the

igterest of the host country, since as we will see it i about 4o
enter a pericd of high tax rates wnile starting anew with another
HHE would only yield RG’ We will show below that RT> RO'
validating our claim of a change of host country strategy at 7T.

At 7 MNE would play quit in response to the REG

end £f LA
opening offer Tp o1

gain from that for the IHE would pe H?. To just prevent that

+ D, and the game would collapse. fThe
H will have to play T* with 7% defined by (10):
P w
* 5Hw]. n

F (10}
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since that would leave the MHE just indifferent between accepting
and quitiing. Under our inertia azssumption it will then accept

and stay. From the way 7, T+ and T have been constructed it

fallows that

Ty * (T-21B < T £ Tt (p-1)De¢ T 2 7, + 1D (11
this situation will remeat itself at T + 1, since TT =x > T
from {14). Going through the same argument establishes that
T = +*; that in turn egtablishes that T =T >t
T4+l T+
therefore ?T+3 will alse equal T* and so aa via induction to
infinity.

But then we get the following immediatelys
ki (12)
- * 3 = = ——
Tpe, = T FL 0= Rg o5 -

Since we already saw that < <t for £ <T, 1%t follows that:

R, = T 18 +3& B, < Ry (23}

This in turn validates our claim that 1t was proefitable for H to

change strategy from 7T onwards.

18.
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Collecting results obtained so far we have the siructure of

the solution to GI<

Propasition 1:
T i <
(1- }GI _ o + tD if T
€ - >
=0, P ™ if ¢t - %
where T+ T.D Z e > T 4+ (P > 7 L/
o T 0 * (r-11D o’

Figure 3 gives a disgrammatic representation of the solution

vresented in proposition L.

1—-—»-—————'—--—-“”

FIGURE ]} : Structural Characteristics of the Perfect Equiliibrium
Soiution to the Sequentiai Tax Dargaining game
beiween a MNE and a Host Country govermment

1/ Since perfect sgquilibrium solutions require ratjonal strategies
everywhere, alse off the equilibrium path, we should for

completeness alse establisn what nappens in GI if ?G > T,
It is essy to show that H will offer 7 *, from where the
geme continues as in {14). This proof is left to the

interested reader.
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Remain to be established the egquilibrium values of T+ ’T'o and T.
Consider first T%- By combining Propesition 1 amd (10),
the equation defining T* as the maximum tax rate that will just

gtop the MHE from leaving, we getl

- B o =

1-T* + s ﬂi‘ {1ca}
or o= - I {1-8) (108}

For the perfect "ex ante” competitive ecase, I, = 0

I3

leading to

s

Proposition 2: If perfect "ex ante" competition drives 1L +to
e 3

#era, the meximum tax rate 7*® = (.

We will from now on concentrate on the "ex ante® pefect

competition case where ﬁ? = 0 and therefore T=*= j, That

immediateiy leads to 2 further result:

Corollary L: RT = % g = and

=
1-4

M= &t ™7 - o



Since we also have

T

we get by uwaing T*

ﬁ? = 0 and from the definition of i'[?
Twl
t T
= T T -
£ {1 Tt)ﬁ + & HT F
=0

Corellary 2: The discounted value of the tax concessions,

grepted untll T, equals the value of fixea

costs

This i & rather intuitive resuli.

P.

of fixed costs explain why H can tax away all profits

eventually (7 = 1),
perfect competition,

supply of potential

However gince there is "ex ante”

and therefore a perfectly elastic

The existence

21.
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I
o

L
L &%(rr - vy,
£=0 ki

entrants around HF = 0, the entire fixed

costs F will be shifted to the hoat country goverament.

The ex post bilateral monopoly situation created by the

existence of fixed ¢
in the form of tax ¢

i.e. in the form of

ug8ts explains why that shifting occurs
oncessions up fromt {during (0,7}),

a %ax holilday.



The length of the tax helidey cRn be derived from its
“gpape” and its value. Before proceeding we should draw atteation
to one loose end: the argument gsetting out the case for a switeh
in H's strategy at T indicates that T,-%;_ ; = 1 -T'i‘—-ls D, i.e.
the last inerement equals I oT i3 smeller than D {contrary
4o all the previous increments which equal exactly D). Since we

do inow that 1 =7

t o + %D for all t< T this 1s egquivalent to

saying that we pave as yet only pgtabiisked a bound cn TO:

1-%.0 % T—o< i -~ (T-1)D. Defipe £ as follows

1L- = =p-g, 0 S5e<D {(14)

Assume first that € = 0, i.e. = 1D, = 1-2D

T T
T-1 T-2
ate. We can then derive an expression for T from the require-

ment that the discounted value of the tax holiday equals ¥ (which

in turn follows from ﬁT = 0 dnd HF = 0l
t .
I 87(L-T) = F {15}

Substitution of ¢ = O and the expressicn for Ty that follows

{Tt e L o= (T=t)D for £<7T) +o (15) ieads after some

Ls
manipulation Yo:

T+i
o . S o EQZY)

3
-3 5 " 158 (18}

1/ See the appendix
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(16) is an implicit expressicn linking T to the parameters g,
D apd F. A complicstion arises because T needs fo be an
integer. If the sciution to 7 happens to yield ar intfeger
value for T, say T', we have completely characterized the

solution, which we can state ag corolilaxy 3:

Corcliary 3: if the golution of eguaticn {16) for T yields an
integer value for T, say T'. proposition 1
gives the molution to the bergaining problem, with

_'ros_l_-'i"ﬁ and T =TT,

However if T* (the solution for T of (16)) is not an integer,
we cannot meintain our assumption of € = 0. It is straightforward
to0 show that the solution needs only minor medification im this
case. The equilibrium solution for T then is the smallest
integer in excess of TT, zay T''. Of course if we maintein our
agsumption of 8 maximum increment betwesen T and

Tr-1
T ® 1 (i.e. g = 0}, the value of the tax concessions will now
exceed F. That would violate the zero~profit condition IIF = 0
however. which is equivalemt %o saying that fhe implied solution
for subgame GII {which leads to a velue for tOJ is not subgame
perfect: H could maxe a higher opening offer in period zero,
pefore entry, and still induce eniry. In fact the meximum opening
offer that will just induce entry is of course the 'fo thet sets
HF to zero; this gives us an implicit equation for TD {or

equivalently, € = Tooy T {1-D)) given the value for I, T'',

already obiained:

1
E -t 018t = {172}

23.



or, equivalently, in terms of € instead of ‘ro:

La

-1

I (L~(laz-{Pr-1-5D8" o p 1753
1=0
The precise expression for z is of 1little interest (it is tedlous
sut straightforward to show that the definition of T'' and
{17b} indeed imply O< € <D). It will now te clear why the
smellest integer above T' needs to be chogen, and not the
largest integer below T', say, T''': that would lead to 2 value
far the tax nholiday below ¥, leading ‘o HP < 0; to restore
HF = 0 +the tax schedule would have te be shifted downwards,
leeding to an increment between T'*' - 1 and T''' in excess
of D. '"That in turn would violate the restriction on t? - fT-l'
embedded in proposifion 1.

We have now completely cheracterized the solution fer

the cese where equation (16} does not yield an integer value for

To do some comparative staties with respect to the size
of the fixed cost 7 1% is convenient to rewrite equation (17b)

in $lightly different Torm:

T T -] .
e I8 oo @e(aecrr-l-uiph) 85 (17c)
et o

This immediately gives us, for given T'':

e iG] {18}
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25,

or & increases with F for small increases in F. ¥We add the
‘qualification for small increases in F becanuge € cannot sxceed
D. If the increese in F is small encugh to keep £ below I,

the assumption of fixed T*'*' 13 in fact legitimate since all the
requirements of perfectness and their implication for ¢ end T¢°'

will s5%113 be satisfied.

If the increase in F is5 so large thet ¢ would be pushed
above D, 1% should be clear that the maximum value of 1 caznot
be reached anymore at the old value of T gince subgame perfect-
ness of GI rules out increments in tax rates in excess of P in
eny period. Accordingly T 'will increase with one and & new value
far ¢ will fellow by inserting this new, higher value for 2'* in
aquation {17b). A diagrammatic illustration of the differential
regponse to small and large changes in F  1is given in Figures
4 &,BY. -

o)

fovs v ekt
L {
. ]
R | i
b ot
} i i i + e
1 2 3=T" + ' 2 2 yu=TH t
PIGURE 4A: Response tec & small PIGURE 4B: Response toc & large

increase in fixed costs T inerease in fixed costs P
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We can swmarize this in Proposition 3.

Proposition 3: the length of the tax holiday T is almost always
insensitive tc small changes in the fixed costsi_F

but increases in rasponse to jarge increases in F.

Phe gqualification "almeost always® is needed becauge of the border-
line cage where £ = O initially: in that case T will increase
in response to any increase inm F.

Finaliy, «t,. =1 =-g=- {T'*-1)D. TFigure 4A ard 4B suggesi

o]
the following propositicn:

Propesition 4: the initial tax rate Tg always decreases in

respense to an inereese in F.

This ig in fact correct. The proof of proposition 4 is straight-

forward and is left to the inierested reader.

Finally upiqueness., A formel proef is given in Doyle
{1984}, and is rather lemgthy, but the intuitior behind it is not
difficult. Conzider the solution from % onwards, conditional

on Tt for % < T, Perfectness of GII requires HT = 0.

Therefore any 7 above or below our solution would nave to be offset
by a © below or sbove our solution later on to maintain]ET = Q, 1l.2.
there has %0 be a crossing wpoint, say at T .4, If T i5 below

our solutien between 1T and T + A, nT = 0 implies M < O.
Tea

This however would induce quitting at T + A and therefore cannot
be part of an equiiihr?g@ strategy. If © 1is above our solution

between T and T + A, :T+é> Q0 and A would have an incentive to

cheat at T + A since the MNE would only leave at T +4 if ETT+A< G,

Therefore this example violates perfectness. Uniqueness of the

entire schedule can be established following similar reasoning.



4. CONCLUSTION

In this paper we look at the tax ireatment of foreign
MAE*s by the host country as the outcome of a sequeniial bargaining
game betwsen the host country and the MNE. The sitarting point of
the apalysis is the recognition that sunk costs due to irrveversible
capital expenditure to be incurred by the MNE posi entry creates
an ex post bilateral mopopoly sliustion. The oulcome of the game
i3 shown to invelve an initial period of tax concegsions or, in
other words, & tax holiday. In particular, taxes will start low,
gradually rise until & meximum rate (endogencusly determined} is
reached, snd stay constant ever after. The starting rate, the
maxizum fipal rate and the lengih of time during which tax rates
will be below that final rate are all determined endogenously as

poart of the equilibrium soluiion which, moreover, is unique.

The duration of the tax holiday is shown to be almost always
insensitive to small changes in the size of fixed costs but to
respond in an intuitive way %o large changes ("small" and "large”
ars made precise in the text): a large increase in fixed cosis
will lengthen the duraticn of the tax holiday. An increase in

fixed costs will always lower the initial tax rate.

The way the tax schedule has been constructed {using the
Perfect Equilibrium concept), guarantees that neither party will
rave an incentive to deviate from it at any stage. It relies
moreaver on rationzl conjectures on out of eguilibrium behaviour
by one's oppenent, and is broughiy about by the use of credible

threats only (i.e. threats that will in fact be optimal to carry

27.



out when the situation srises}. It should be clear that ne time

consistency preoblems can arige in such a zontext.

0f course %o bring out these results more sharply. mamy
simplifications had to be made, and many asgpects of MNE behavicur
and taxation have been left undiscussed, One of the more inter-
esting extensiens would endogenize technology choice {the size of
F in our context), a leng-standing issue in the literature on
MNE's (Magee (1980)). Entry deterrence motives {calling for large
capltel outlays; see Dixit (1980)) and attempis fo minimize the
hos%t country's ex post monopoly power (calling for low capital
expenditure) would be in conflict in suck a complicated meny player

game .
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APPENDIX 1 : Derivation of T ({equation (16}) for &= 0.

If ©= 0 propasitien } states that 7, = 1 «{T=%£ID

for t ST. ‘Therefore equation (15) becomes :

71 &
I (7-%}6D =P (A.1)
+=0
or
Tl T=ly
T [ & - tg = #/D {4.2)
+=0 +=0

Using the equality L& tt = ﬁ/(l-—ﬁ)z, {4.2) tecomes:
o

RO TEE i B o N
(1-8) 2 D

F {L.3)
which after simple manipulstion yields equation (16):

T 4 5T+1_/{ 1-5) = P{1-5)/D + &/{1-8) {A.4)

9.
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