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TOP DOGS, PUPPY DOGS, AND TAX HOLIDAYS

1. Introduction

In January 1999, Indonesia enacted the law granting tax holidays ofwgiveyears to
investors in 22 “pioneer” industrieSimilar investment incentives afieequently offered today
by developedand developingnations to attract foreign investments. Aypical investment
incentive package includes tax holidays, tariff reductienpsidized labor training costs, and
loans (Bondl981,Bond and Guisinget985, Yuill andAllen, 1981, and Reuber et d973).

For example, inThailand foreign investors are accorded kmlidays aswell asexemption or
reduction of import duties of up to ninety percent on imported raw materials and components.

One salient feature of thesavestment incentives is that they affered only for a
limited period. Why they are given this way instead of as uniform and pernrateméduction
of equal value to investors is a puzzle that has attracted attention from economists. We conduct a
positive analysis to explain thipuzzle in the light of the theory of entry deterrence. Do
temporary tax reductiohave qualitativelydifferent policy implications from a permanent tax
reduction?

Host-country governments often encourage foreign investments as a means for
promoting technology transfer tocal industries.However,diffusion of technologymay not
occur as expected because foreign multinational firms carptakenptivemeasures tsuppress
local competition. We show that in such circumstances the tax holiday can foil the foraign
anti-competitive strategy and promote entry by the local competitor. Interestingly enough, the tax
holiday benefits both the foreign firm and the domestic entrant.

We demonstrate thisffect of the tax holiday in the model thexttends the standard
model of entry-deterrence (Dixit 1979, 198Vare 1984) to amnfinite-horizon setting. The
model proceeds in three steps. The foreign firm moves first by investing in the host country. The
local firm observes the foreign firm’s investment and decides whatitbwhen to enteWWhen

it enters, the twdirms compete asluopolists. Onedvantage of theresent model ishat the



timing of entry by thelocal firm is nolonger given as in thestandard model but is an
endogenous variable.

The analysis beginsvith the foreign firm making an entry-deterringvestment when
establishing the subsidiary the host country. Asexplicated by Gelman ar8alop (1983), the
foreign firm underthe threat of entry would prefer accommodating small-scale entry to
deterrence as long as deterrence is collbyvever, incontrast to the entrant featured in the
Gelman-Salop analysis, the local firm in this paper lacks the means for committing to small-scale
entry. In the absence of commitment the foreign firm’s optimal strategy is to deter entry.

It is in suchcircumstances that a tax holiday can serve as a commitiegine for the
local entrant. Intuitively speaking, the thwliday temporarily makes the foreign firm a tougher
competitor and induces thecal firm to postpone entryThe prospect of delayed entsoftens
competition, prompting the foreign firm to abandon the costly entry-deterring tactic.

In short, the tax holiday is puppy-dog ploy (Fudenberg afidtole 1984) that allows
the local firm to enter the market dominated by fireign firm. In contrast, the tax break
accorded on a permanent basis makes the foreign firm toughletires,and offers no reason
for the local firm to delay entry. Unable to become a puppylotted firm stands nahance of
entry.

We now relate th@resent paper to the previousrks. Bond and Samuelson (1986)
portray the tax holiday as a signal senttly better-informed government to tless-informed
foreign investowithin the standard two-period settingith two sender types. In a separating
equilibrium, the high-return host country offers large tax breaks in the first period because it can
make up thdirst-period losseamply with its second-periotax revenuesThis yieldsthe tax
profile in which the tax rate i®w in thefirst period and high irthe second.The low-return
country cannot offer such large tax breaks in the first period because of the meageenags
in the second period.

Doyle and van Wijnbergen (1994) offer an alternative explanation based on the theory of

sequential bargaining. They nothat once theforeign firm has sunkinvestment, the



opportunistic host-countrgovernment can exploit the lock-in effect to raise taxes on the
investment. The bargainifgetween the twearties reflects this opportunism tre part of the
host-countrygovernmentand yields in an equilibrium the tax profile which the tax rates
increase over time.

Both these models exploit the condition that the host-country government cammuit
to future taxrates,and therefore they apply primarily to those countries wigaseernments
suffer from credibility problems for various reasons. However, many counitlesio apparent
credibility problems also offetax holidays. These countries could sigtia high returns on
investments with aoffer of permanentax breaksthat couldnot bematched by the low-return
countries. They could alscommit to auniform tax rate profile when negotiatingvith the
multinationalfirms. The present modedhowswhy those countriesnay still want to offer tax
holidays instead of permanet#x breaks, and therefore complements the prewooiks
explaining the prevalence of tax holidays and other temporary investment incentives.

The following section presents the basic model of entry deterrence in an infinite-horizon
setting, where the timing a#ntry is endogenous. SectionsBowsthat permanent takreaks
cannot promote entry by the local firm. Section 4 shows how the tax holiday works to soften the

foreign firm’s incentive to deter entry. Section 5 concludes.

2. An Infinite-Horizon Model of Entry Deterrence

This section extende standard model of entrgeterrence, developed jxit (1979,
1980) andextended byWare (1984), to an infinite-horizon setting, where thetry date is
endogenous. Time flows continuously from zéraio firms, theforeign multinational firm and
the local firm, compete in the domestic market. The domestic market demand &inthgheost
functions are stationary over time. The timing of the game is as follows.

At time zero the foreign firm establishesabsidiary inthe host country by choosing a
level K of investment. The one-time cost of investment is denoteZ{Ky, with C’'(K) > 0 and

C"(K) =0 (where primesindicate differentiation). The local firnobserves thelevel of



investment by the foreign firm and decides whetiredwhen to ente'WWhen itenters, the local
firm sinks own investment k, which costs c(k), with ¢’'(k) > 0 aigk) > 0. The twofirms then
compete at each subsequent moment by choosing a second stiaiable (outputs or prices).
Until entry occurs, the foreign firm is a monopoly.

In the present analysisvestments arassumed sunk gxost, and therefore represent a
broad class of strategic variablesving commitmenvalue,such agechnology, producguality,
firm location, clientele size, supplier networks, etc., as extensively surveyed by (Ib8&) and
Shapiro (1989).

The present model can be solved backwards in #igges. We firssolve thesubgames
that start when the local firm enters; we then solve the foogk entry andinvestment strategy,
and finally derive the foreign firm’s investment decision.

In analyzing a subgame startingth entry by thelocal firm, wefocus onthe Markov-
perfect equilibrium. This solution concefinits the strategyspaces tothe payoff-relevant
variablesand therefore rules out essentiallitypes ofimplicit collusionthat arise in repeated
games. In ousetting, thatamounts to sayinghat the twofirms choose prices or outputs
simultaneously to maximize respective profits at each moment following entry hycahdirm.
Since, given thetationary environment of thmodel, thefirm’s momentary or flowprofits do
not depend on timexplicitly, the Markov-perfect equilibrium is a pair of prices autputsthat
depend only orhe levels of initial investmen@nd theprevailing taxrates. Thus, wevrite the
foreign firm’s and thelocal firm’s equilibrium flow profit as M(K, k, S) andm(K, k, S),
respectively.

In those flow profit functions, S stands for the rate of tax reduction or subsidy offered to

the foreign firm by the host-country government. That is, S > 0 implies preferentie¢datment

! See footnote 5 for an example.



offered tothe foreign firm whereas S = 0 meahsat the twofirms pay taxes athe same
standard rates. (We use the terms ‘tax reduction’ and ‘subsidy’ interchangeably.)
The subsidyrate Sappears as an argument in tbeal firm’s profit function aswell
because the subsidy is assumed to affect the equilibrium of the simultaneougamavelayed
at each moment in the post-entry subgame. Assumption 1 indicates more precisely the effect of a

subsidy on each firm’s equilibrium flow profit (subscripts denote partial differentiation).

Assumption 1: (A) 1 (K k S) <0M(K, k, S) >0,
B) m (K k S) <0 (K k S)>0M4K, k S)<0.

The first two inequalities in Assumption 1 indicate that subsidies shift profits frofacddefirm

to the foreign firm. This profit-shifting property of subsidiedamiiliar from the strategic trade
policy literature pioneered bgrander and Spencer (1985), amolds inthe Cournot and the
(differentiated-goods) Bertrand models (Eaton @rdssman 1986)[he nexttwo inequalities

say that a subsidy makes investment more effective for the foreign firnessefficient for the

local firm. The final inequalitysaysthat thesubsidy ismore effective to theforeign firm when

the entrant’s production is lessfficient. These properties are satisfied by many standard
duopoly models, and is often assumed inlitleeature investigating similassues (forexample,

see McAfee and Schwartz 1994).

The profit functions also satisfy the following standard properties:

Assumption 2 n (K, k, S)>0m (K k, S) <0,
MK k S)>o0n(K,k, S)<0.

Thus, investment raises each firm’s own profitability while hurting the rival’s.
Having described thpost-entrysubgame, we turn tthe second step: analysis of the

local firm’s investment and entry stratedpor the remainder othis section we assunteat the



subsidy S is accorded the foreign firm permanently ftiome zeroon. Supposinghat the local

firm enters at timez O, its total profit can be written as:

00

1) J e (K, k, S)dz - &" c(k) = e "[n(K, k, S)/r- c(K)],
t

where r is thanstantaneous interesate? The localfirm’s optimal or best-responsével of
investment satisfies the first-order condition
n (K, k, S)ir-¢'(k) =0,
and is denoted b;;\(K, S). This best-responsmvestmentdepends on K and S but is
independent of the date of entry. The local firm’s maximum current-value profit is denoted by:
v(K, S)= TiK, K(K, S), Sir- c[k(K, S)].
Since (K, S) =m <0, the local firm’s strategy can be stated as follows: if the fofeigrs
investment is lonenough sdhatv(K, S) > 0,the local firm investé\ (K, S) and enters dime
zero; if K is high so that v(K, S 0, it stays out at all time.

Given the local firm’s best-response strategy, the 8tegh is tocharacterize théreign
firm’s investmentstrategy. The foreigfirm, acting as thé&tackelberg leader in thavestment
stage of thegame, isconcernedvith the choice betweeantry accommodation and deterrence.
Consider accommodation first. Since tbeal firm enters atime zero by investiné\ K, S), the

foreign firm’s flow profit is constant over time @{K, Q(K, S), S]. Its total profit therefore is:

2 I it chooses the entry date-t 0., we say that the local firm enters at time zero.

3we employ the tie-breaking rule that the local firm stays out if the discounted sum of profits is zero.

A ) = {cK) - n (k K,S)/mokiaa > Osince the first term is negative by (7) adidaa < Oby (8). Thus,B is

monotone-increasing for t < Bndhence if there is a uniqualue of A at which(A) = 0, it is unique. That

implies that the optimal date of entry is also unique.



@) F|je' 7K, k, S)dz - C(K) (K, k, S)ir - C(K)
0
where we lef ke lll(K, S) to ease notation. If wet KXS) denote thdevel of investment that
maximizes(2) (superscripta’ stands foraccommodation), threign firm’s maximum profit
from accommodation is given by:
VS)= HK ¥S), HK¥S), S], Spr - CIE(S)]
Considemext the case in which the local firm fisrced to stay outThe foreign firm

earns the flow monopoly profil(K, 0, S)= M(K,S) in that case, so its total profit equals:

00

(3) q]e' "“M(K, S)dz - C(K) = M(K, S)/r- C(K).
0

Let K™(S) denote the investment that maximizes (3). It is quite poshildy investing K'(S)
the foreign firm cammake entry unprofitable; thas, v[K™(S), S] <0. This isthe case of
blockaded entry, and weavenothing much more tsay. Moreinteresting is the case wihich
vIK™(S), S] > 0 forrelevant values of S so tfiereign firm mustinvest more than R(S) to
deter entry. If we let KS) denote the minimum level of investment that detatsy, that is, let K
(S) be given by v(K, S) = 0, the foreign firm’s total profit from deterrenceriitten as M[_K(S),
S)ir - C[K(S)].

Let Q(S) denote the difference in the foreiym’s total profit betweenentry deterrence
and accommodation, that is:
@) Q(S) = {MIK(S), SJr- CIK(S)I} - VS).
Then the foreign firm deters entry if and onlgfS) > O.

This completes the description of the model whensthesidyrate remains the same for
all t 0 [0, ). Setting S = 0 in the above model correspondbddoenchmark case in which the
foreign firm receives no taxeduction. It is assumeitiat the benchmargatisfiesthe following

condition:



Condition 1: In the absence of tax reduction (S = 0) the foreign firm deters thairys, Q(0) >
0.

Condition 1 is illustrated ifrigure 1. In Panel Ahe graph representinthe monopoly
profit M(K, 0)/r - C(K) lies everywhere above that representing the duopoly [piHit /IE 0)/r -

C(K). Panel B depicts théocal firm's maximum current-valugrofit v(K, 0). Observethat

v[K™(0)] > 0 or _K(O) > K™(0), implying that deterrence is costly to the foreign firm.

3. Permanent Tax Reduction

Given that theforeign firm has anncentive todeter entry in the absence of taseaks
(Condition 1), in this section we examine whether offering a permanent tax breaksidy can
assist the domestic in gaining entry. The answer is in the negative under reasonable assumptions.

First, a small permanent subsidy haseffect on promoting entrylhis is evidentfrom
Figure 1. To beeffective, asubsidy musincrease the foreigfirm’s maximum totalprofit at
least to the level thioreign firm obtains from deterrenedth zerosubsidieq(i.e., to the height
of the dotted line in Panel A of Figure 1). Thus, if S* is given by:

{MIK (0), OJ'r- CIK(O)]} - VXS*) =0,

any subsidy & S* fails to facilitate entry.

On the other hand, too large a subsidy can lead to blockaded entry. This follows because
K(S), the minimum investmemtecessary fodeterrence, islecreasing in Swhile K™(S) =
argmax {M(K, S)/r- C(K)} is increasing in S st¢hat athigh enough subsidsates K'(S) can
exceed KS). In fact, if S** is defined by R(S**) = K(S**), any subsidyrate exceeding S**
causes entry to be blockaded. Figure 2 illustrates the case in which S = S**,

If entry is possible, therefore theubsidy rate must be inthe interval (S*, S**).
However, since S* and S*&re not directlyrelated, it ispossiblethat S* > S**, in which case

no permanent subsidies can induce entry to be accommodated.



Therefore, assuming thé®*, S**) is indeed arinterval wecheck the possibilitghat a

subsidy 97 (S*, S**) can promote entry. ExpandifiyS) around S* yields
Q(S) =Q(S*) + (S - S*R'(S°)
for some 8 O (S*, S). Entry is accommodateohly if Q(S) < 0.SinceQ(S*) and S - S* are
both positive, the necessary condition for accommodation itBY) be negative. Tevaluate
the last condition we differentiate (4) to obtain
(5) Q'(S) = {MgIK(S), Slir- C'K(S)IIK &(S)
+ (UMK (S), S] -NgK%S), k S] -My[K¥s), 'k Sikg.

In (5), thefirst term on the righhand side igositive because it is th@oduct oftwo negative
terms: (Mc/r - C’) <0 at K(S) > K™(S), and K(S) = - w/v, < 0 since both y and v are
negative. Therefore, f@'(S) to be negative the second term in (5) mushdgative Within the
second term, the differencedMlNq is positive by Assumption 1 and the féuat k(S) > KY(S),

N
but M kg, being the product dfvo negative terms, ialso positive. Thus, thesecondterm can

still be negative. A sufficient condition for ruling out that possibility is

Assumption 3Given K, a permanergubsidy raisethe monopoly profit by a greater amount

than it does the duopoly profit, that is,
6) Mg(K, S) -Mg(K, k, S) -M (K, k, S)ks> 0.

By Assumption 1B, the difference between the first two terms in (6) is positivés,thaubsidy
is more effective to theforeign firm when the entrant idess efficient (or non-existent).
Assumption 3 sayshat the sameesult holdseven if the entrant is allowed t@djust its
investment optimally.

Setting K = KXS) in (6) and usinghe fact that MIK¥S), S] < MJK(S), S] by

Assumption 1B ensures that the second terthefright-handside of (5) ispositive,and hence

Q’(S) is positive. This result is presented as
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Proposition 1: Under Assumptions 1 - 3 and Conditiontie foreign firm deters entrynder

permanent and uniform tax reduction.

The intuition behind Proposition 1 is easily understddte permanergubsidylowers the cost

of deterrence by requiring a smallevel of investment to deter entrgnd raiseshe totalprofit

from deterrence more than d@oes the profit from accommodatiorunder Assumption 3.
Therefore, if the foreign firm deters entry in the absence of subsidies, it continues to do so under

the permanent subsidy.

4. Tax Holidays.

It was shown inthe preceding section that the permarserisidy isunlikely to induce
entry by the local firm under mild conditions. In this section we stiatthe tax holiday or the
temporary subsidy to the foreign firm can facilitate entry, and explain why.

Suppose that the subsidy is accorded the foreign firm betimeerero throughime T;
that is, S is positive through time T and zero afterwards. Begiandkysis by reconsidering the
local firm’s strategy under the tax holiday. First, focus on the castigh the local firmenters
at time t= T. In thiscasebecause the tax holiddyas expired at T, the locdirm’s profit is
simply equal to
(1) e "[r(K, k, 0)/r- c(k)] = € "W(K, 0). (t=T)

Since (1) is identical to (1) with S = 0, the local firm’s optimal strategy is to enter at tiwvién T
the investmen{\ (K, 0), provided thatv(K, 0) > 0 orequivalently K <_I‘(0), and to stay out
otherwise.

Consider next the case that entry occurs at time t < T. The local firm earns the flow profit

(K, k, S) between t and T amK, k, O0) afterwards so its total profit is given by:
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T 00

7 F[] e (K, k, S)dr + F|] e (K, k, 0)dr - € "c(k)
t T

= (€ "- e MK, k, S)Ir + 6 "TyK, k, 0)/r - & "c(K).
LetA=T - t> 0,the remaining duration of the tax holidagiven the date oéntry t, thelocal
firm’s optimal level of investment satisfies the first-order condition:
(8) 1-e IrA)Trk(K, k, S)Ir + & IrArrk(K, k, 0)/r - c'(k) = 0,
and is denoted by k k(A; K, S). Thisindicates that the locdirm’s optimum investment
depends on K, S arfy but not directly on the actual date of entry t.

The local firm’s optimal investment has an interesting property; it decreases ovithe
remaining period of the tax holiday. Put in another viag, earlier the locafirm enters (before
time T), the smaller the optimal investmenfTo see this simply applyhe implicit-function
theorem to (8) to obtain

dk/dA = € "[m (K, k, 0) -Ti (K, k, S)}[socQ)],

and observe that
soc@) = (1 - € )1, (K, k, S) + e™n (K, k, 0) - rc"(K)
is negative by the second-order condition while the numerator is positive by Assumption 1, so
9) dkidA < 0
as we claimed.

The above result has a simple explanation. Sincéodaé firm earns dower flow profit
underthe tax holiday, entry ikessprofitable duringthe tax holiday than after itasexpired.
Hence, the earlier the local firm enters, the lower is the returnifre@stmentthereby justifying
the negative relationship in (9).

We next characterize the optimal date t of entry byldbal firm (t <T). To dothat we
substitute the optimal investmentkk(A; K, S) into (7) and rewrite the local firm’s profits as:

(€"- e MK, K, S)r + &Tr(K, K, 0)/r - & (k).
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We differentiate this with respect to t, multiply through Byaed apply thdirst-order condition
(8) to obtain the following expression:

(10) B(A) =rc(k) - (K, k, S).

The right-hand side is the differenbetween the saved intergst) andthe forgoneflow profit
() when thelocal firm postponesntry for an instantHence 3(A) measureshe benefit to the
local firm at time t (< T) of delaying entry for a moment.

With (10), we can state the local firm’s entry strategy as follow8.i$f positivefor all t
<T, the local firmenters at T (recathat the local firrneverdelays entry past T, if it enters at
all). If B is negative for all t < T, it enter at time zero. If ther& sich thaf3(A) = 0,A is unique,
and the optimal date of entry is given by t =4 Uniqueness oA alsoimplies that dt/dT = 1;
that is,extending a tax holiday by one day delays entry by one day

We summarize the results of this section so far in

Proposition 2 If entry is accommodated, under the tax holiday the local firm elatersand/or

invests less than when there is no tax holiday.

We are now in gosition toexamine whether théoreign firm wants toaccommodate
entry under the tax holiday. By deterring entry the foreign firm etaesionopoly profit M(K,
S) through time T and M(K, 0) afterwards, or the total profit:

(1 - 6 MK, S)ir + € "TM(K, 0)/r - C(K).

How does that compare with the profit from deterrence under the tax hdkRedagf? that
with no subsidy the foreign firm mustvest at least KO) to deter entryUnderthe tax holiday,
any investment K < ¥O) will induce entry bytime T, when the takoliday ends.Therefore, the
foreign firm must still invest KO) to deter entry under the tax holiday. The fordigm’s profit

from entry deterrence is therefore given by

D(T) = (1- € "NM[K (0); S)/r + € "TM[K (0), O]/ - C[K(0)].
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We compare this profit with the profit the foreign firm makes from accommodation. The

next lemma facilitates comparison.

Lemma 1.If the foreign firm invests at level sufficiently close to (but strictljessthan) _K(O),

the local firm enters attime T.

Lemma 1 seems intuitive enough so we relegate its proof to the appendix and proceed directly to

our main result.

Proposition 3.Under Assumptions 1 and 2 and Condition 1, there is~Tss|c'hthat, if the tax

holiday is longer thaﬁ,'lthe foreign firm accommodates entry.

Proof. Let theforeign firminvest the amounK*, which is close enough to (but strictless
than) _K(O). Then thdocal firm enters atime T by Lemma 1. Therefore, tifiereign firm earns

the flow profit M(K*, S) during the tax holiday arfdi(K*, 0) afterwards so the total profit:
T 0

A(T) = [E]e' TM(K*, S)dt + 4] e "r(K*, 0)dt - C(K*)
0 T

= (1 - € HM(K*, S)Ir + € "TN(K*, 0)/r - C(K*¥)
Given K*, accommodation yields a greater profit to the foreign firm if
(11) W(T) =D(T) - A(T)

= {(1 - € MIK (0); SJ/r + € "TM[K (0), O)/r -C[K(O)]}

{1 - € TM(K*, S)Ir + & "TN(K*, 0)/r - C(K*)}

is negative. Since K* is sufficiently close tq@, Condition 1 implies that
W(0) = M[K(0); OHr - C[K(O)]} - { N(K*, O)/r - C(K*)} > 0.

Since the monopoly profit M(K, S)#C(K) is decreasing in K around(®), K* < K(0) implies

that
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W(e) = {M[K (0); SJir- CIKO)]} - {M(K*, S)r - C(K*)} < 0,
provided that entry is not blockaded at S. Furthermore, differentiating, we obtain

W(T) = & "{M[K (0); S] - M(K*, S)+ M(K*, 0) - M[K (0), O]}.
With K* sufficiently close to but strictly lesthan K(0), the difference M[KD); S] - M(K*, S)
can be arbitrarily small whereas the other teff&*, 0) - M[K (0), 0] is clearly negative.
Hence W'(T) is negative, meaning th&84(T) is decreasing in T.

Hence, given continuity 8P(T), there exists Buch thatP(‘T') =0andforany T > The
have¥(T) < 0, meaning that thdoreign firm accommodates. Of course, K* need not be the
foreign firm’s optimalinvestment. If thdoreign firm chooseK** instead, itmust be because
K** yields a greater profit than K*Thus, the foreign firmalso accommodates entigr T > T

when it invests optimally.

Proposition 3 has the following explanation. To the exteait entry deterrence tstly,
the foreign firm prefers accommodation if the entrant can commit to being non-aggrekgile,
in the present context means entering &ter dateand/orwith a lowerlevel of investment.
However, inthe absence of the tax holiday, the local firm cannot nsakdn acommitment
credibly because, once the foreign firm has sunk its investment, the localafir@anncentive to
enter assoon as possibl¢at time zero) with the aggressivelevel of investment,A(K, 0).
Anticipating this kind of response frorthe local entrant, théoreign firm has no desire to
accommodate entry.

In such acase offering the tax holiday to the foreign firm can change kbl firm’s
optimal strategy by creating the uneven flow of profits over time. Since it expects to earn smaller
flow profits duringthe tax holiday, the local firrtends to postpone entontil the tax holiday
ends. Even if it attempts to enter before the tax holiday ends, the local firm iegsstsreflect
the lower expected returns from investment. Softening of the local competdisesthe foreign
firm’s profit from accommodation. haddition, deterrencenderthe tax holidayrequires as

much investment as in the absence of the tax holiday k(O)), and so thecost of entry
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deterrence remains unchanged. Thus, the tax holiday makes accommodaticaittraninge an
option than deterrence.

In short, the tax holiday is a puppy-dog ploy that allows the local firm to commit to being
non-aggressive and induce accommaodation. It is interesting to noteothale firms are made

better off under the tax holiday.

5. Concluding Remarks.

This paper showethat thehost-countrygovernment cawnffer atax holiday to help the
local firm enter the local market that would otherwise be dominated by the foreitymational
firm. The tax holiday works because it makes the foreign firm temporarily a tocgingetitor,
and promptghe local firm to delayentry and/olinvestlesswhen entering the market. To the
extent that deterrence is costly in the first place, the foreign firm has an incentive to accommodate
small-scale entry. Thus, the tax holiday serves psppy-dog ploy forthe host country by
facilitating entry of local competitions and thereby preventing monopolization of the local market
by the foreign firm. This pro-competitive effect is absent under permanent tax reduction. That is,
because under permanent tax reduction the local firm’s flow profit is cowstriime, there is

no reason for the local firm to postpone entry.

5 Suppose that two firms play Cournot games with the lidearand, P = A - (x +X), oncethe local firm
enters. Marginal costs of production are given by C/K - S for the foreign firm and c/k for the locaivfiemrg K
and kdenotethe R&D investments thatducemarginal costand S isthe subsidy. Local firm'dixed cost of
production is f. Costs of investment for the local firrrpl@ and®K? for the foreign firm. Let A = 300, ¢ = 80,
C=30,0=8,®d=4,S=2,r=1, and f 8,350. ThenQ(0) = 11,530 > GandQ(w») = 11845 > 0: that is,
without taxholidays or withpermanent taxreakthe foreign firmdetersentry. With a tax holidayhowever,

entry may be accommodated(3) = - 7.2434 < 0.
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Finally, we pointout that, although we focused otlhe case in which théoreign firm
over-invests to deter entry, the logic of firesent analysis applies equallgll to the case of

under-investment for entry deterrerfice.

% For example, OhnandKhaodhiar(1999) present a model in whig¢he foreign firmdeliberately adopts an

inferior technology to discourage the local firm from copying it.
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Appendix.
Proof of Lemma .1Suppose that local firm enters at t < T when the foreign firm invests K* < K
(0) where K* isclose to _I‘(O). Then, theentrant’'smaximal profit is given by (6) or by its
equivalent form:
(6') (e " - & MmK*, K*, S)ir - c(k¥)] + e "T[m(K*, k*, 0)/r - c(k?)],
where K = k(A; K*, S) maximizes the above expression. We have
ni(K*, k*, S)Ir - c(k*) < T(K*, k*, 0)/r - c(k*)
< TIK*, K(K*, 0), O]/r - c[K(K*, 0)] = V(K*, 0).
where the first inequality follows from Assumptionnhile thesecondinequality holds because
Q(K*, 0) = argmax {(K*, k, 0)/r - c(k)}. Now, let K* - F((O) andobserve that v(K*, 0)-
V[R(O), 0] = 0 by the definition of K0). Therefore,for K* sufficiently close to_KO) the
expression (6°) is negative, or entering att < T is unprofitable fdotizfirm. Hence, the local

firmentersatt=T. O
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