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1 Introduction

As production becomes increasingly mobile, countries are increasingly having to choose

which �rms to target with �scal incentives. Our analysis begins from the plausible as-

sumption that governments are constrained in the number of potential inward investors

they can target using incentive packages. Most obviously, such constraints might arise for

budgetary reasons �for example, if there is a politically determined ceiling on the amount

a government can spend subsidising inward FDI and employing public servants to research

and negotiate incentive packages.

We assume that this targeting constraint on government behaviour is binding. It is

infeasible for a national government to develop a project-speci�c incentive package for

every potential inward investor. In this environment, the following questions arise:

Which �rm/s will governments choose to target with FDI subsidies, and when will

subsidy competition for a given �rm arise?

What are the implications of governmental targeting constraints for global e¢ ciency

and the welfare of host countries?

We address these questions in a two-�rm, two-country model, where the countries

are constrained to target only one �rm. Firms di¤er in the value that countries place

on attracting their plants, and countries di¤er in terms of the �geographic advantages�

(pre-tax pro�ts) that they o¤er to �rms.

We begin by assuming that the pattern of geographic advantage is known with certainty

ex ante. In this case, we show that subsidy competition, where both governments choose

to target the same �rm with FDI subsidies, will never arise in equilibrium. Because the

outcome of a given FDI contest is known with certainty, the losing country would do better

to opt out of such a contest and target another �rm. (The reasoning here is similar to

that used to explain the persistence of monopoly in a homogeneous good market under
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Bertrand competition. With even in�nitesimal entry costs, no �rm would enter such a

market because, under Bertrand competition, price is driven down to unit cost.) Therefore,

we conclude that uncertainty about the pattern of geographic advantage is likely to be

important in explaining subsidy competition for FDI in equilibrium. Intuitively, such

uncertainty means that both countries have a chance of winning a given FDI contest, and

it therefore gives both countries an incentive to participate in subsidy competition.

The welfare implications of governmental targeting constraints are especially inter-

esting. To see why, consider the subsidy competition between two host countries for a

monopolist�s plant. It is well known (e.g. Hau�er and Wooton, 1999) that such a compe-

tition will lead to an e¢ cient outcome. It follows, therefore, that the equilibrium of our

game would be e¢ cient if we allowed both governments to target both �rms, because we

assume that the two goods in question are independent in consumer demand. However,

from the perspective of the host countries, an unappealing aspect of such an equilibrium

is the subsidy in�ation that it is associated with. Indeed, if the two host countries are

identical, then subsidy o¤ers �race to the top�and the winning country is left indi¤erent

towards hosting the monopolist�s plant.

We investigate this con�ict between global e¢ ciency and the welfare of the host region.

Because the equilibrium of our targeting game under certainty always has the countries

targeting (and winning) di¤erent �rms, we show that the non-cooperative equilibrium

is e¢ cient (ine¢ cient) when the pattern of geographic advantage is such that the �rms

should locate in di¤erent countries (the same country) from an e¢ ciency viewpoint. Thus,

ine¢ ciency is likely to arise when one country possesses locational advantages across a

range of sectors. However, even in this case, we show that the host region might bene�t

from governmental targeting constraints, despite the fact that they reduce world welfare,

because they prevent subsidy in�ation. Therefore, the targeting constraint in our model
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is a commitment device (to bid for only one �rm), which binds the hands of policymakers

and prevents subsidy competition occurring for every �rm �an outcome that, to repeat,

would be globally e¢ cient but that would also transfer rents out of the host region to �rm

owners in the rest of the world.

We next extend the basic model by injecting some ex ante uncertainty into the pattern

of geographic advantage. We assume that one of the �rms is �traditional�, operating with a

well-known plant technology. The pattern of geographic advantage in the traditional sector

is known for certain at the start of the game. By contrast, the second �rm is �modern�,

perhaps in terms of the technologies it employs. The pattern of geographic advantage in

the modern sector is revealed only after the countries have made their targeting choices.

(The idea is that the countries must undertake some research to uncover the level of

subsidy needed to attract FDI in the modern sector.)

We show that subsidy competition for the modern �rm can arise in equilibrium when

the pattern of geographic advantage in the modern sector is uncertain ex ante. By contrast,

subsidy competition for the traditional �rm is still impossible in equilibrium. Because the

outcome of the contest for the traditional �rm is known for sure, the losing country would

do better to target the modern �rm, which it stands a chance of winning. It is the fact

that both countries stand a chance of winning the modern �rm when it is the subject

of subsidy competition that allows subsidy competition for the modern �rm to arise in

equilibrium.

We derive a condition for subsidy competition for FDI in the modern sector to arise

in equilibrium. It requires that the degree of uncertainty about the pattern of geographic

advantage in the modern sector be su¢ ciently large relative to the value that both countries

place on attracting the traditional �rm. (Formally, by �degree of uncertainty�we mean

the range of the distribution of geographic advantage, which itself is the di¤erence in
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pre-tax pro�ts between the two countries.) An alternative interpretation is that subsidy

competition for the modern �rm breaks down when the value of hosting the traditional

�rm is higher than the expected gain from competing for the modern �rm. Intuitively, if

the traditional �rm�s plant is very valuable, then one of the countries will exit a subsidy

competition for the modern �rm in order to attract the traditional �rm�s FDI.

We brie�y examine empirical evidence that suggests that subsidy competition tends

disproportionately to focus on �modern��rms. (Of course, such an empirical conclusion

is complicated by the fact that MNEs tend to have above-average R&D intensity, etc

anyway.)

2 A model with asymmetric countries

We build a two-�rm, two-country model of subsidy competition for FDI. The �rms are

indexed by i 2 f1; 2g and the countries by j 2 fA;Bg. Our notation is as follows:

Vi = the value placed on �rm i by both countries

�ij = pre-tax pro�ts of �rm i in country j

�i = �iA ��iB = country A�s �geographic advantage�in sector i

To limit taxonomy, we assume that both countries place the same value on attracting

a given �rm. The model could easily be generalised to relax this assumption. We assume

that the �rms are both entirely owned outside the host region. Moreover, the �rms are

not product market competitors, so a given �rm�s pre-tax pro�ts in a given location

are independent of the other �rm�s location. The question of how local product market

competition a¤ects outcomes under subsidy competition has been analysed elsewhere (e.g.

Ferrett and Wooton, 2005).

The sequence of moves is as follows. First, the countries simultaneously choose which
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�rm to target, 1 or 2. This choice is irreversible, and it is impossible for a country to target

(bid for) both �rms. Next, each country simultaneously announces a bid for its target �rm.

These bids are location-speci�c �xed costs, and they can be positive (subsidies) or negative

(taxes). If both countries have chosen to target the same �rm, then that �rm is the subject

of subsidy competition, and the other �rm chooses its location solely on the basis of pre-tax

pro�ts. Alternatively, if the countries choose to target di¤erent �rms, then both �rms will

receive a bid from one of the host countries. Finally, the �rms choose their plant locations

(two-plant entry is ruled out), and produce output. We solve the game backwards to

isolate subgame perfect Nash equilibria.

2.1 Firm i�s location decision

Both countries target �rm i:

Country A wins �rm i i¤ �i � 0 with an o¤er of Vi � �i; otherwise, country B wins

�rm i with an o¤er of Vi + �i.

Neither country targets �rm i:

Country A wins �rm i i¤ �i � 0 with an o¤er of 0; otherwise, country B wins �rm i

with an o¤er of 0.

Country A targets �rm i alone:

Country A wins �rm i i¤ �i � �Vi with an o¤er of ��i; otherwise, country B wins

�rm i with an o¤er of 0.

Country B targets �rm i alone:

Country A wins �rm i i¤ �i � Vi with an o¤er of 0; otherwise, country B wins �rm i

with an o¤er of �i.

We assume

�1 2 [�V1; V1] and �2 2 [0; V2]
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These assumptions have the following implications. If either country targets a given

�rm alone, then that country wins the �rm. Country A wins �rm 2 if it is targeted by

both countries or by neither country. Because �1 can be negative, the same restriction

does not apply to �rm 1.

Importantly, on the e¢ ciency (world welfare) side, these assumptions mean that our

model contains two cases. When �1;�2 � 0 co-location in country A is e¢ cient. When

�1 � 0 but �2 � 0 dispersed production is e¢ cient with �rm 1 in country B and �rm 2 in

country A. (These two cases are exhaustive because, for example, to make co-location in

B e¢ cient we merely need to swap the country labels.)

Note that our assumption of equal valuations for a given �rm means, usefully, that the

e¢ cient allocation of FDI depends only on the pattern of geographic advantage.

2.2 Co-location in country A is e¢ cient: �1 � 0

The payo¤ matrix is

Country B targets

Firm 1 Firm 2

Firm 1 A wins both �rms A wins 1, B wins 2

Country A WA = V2 + �1;WB = 0 WA = V1 + �1;WB = V2 � �2

targets Firm 2 A wins 2, B wins 1 A wins both �rms

WA = V2 + �2;WB = V1 � �1 WA = V1 + �2;WB = 0

Best responses:

A�s best response to 1 is 1 i¤ �1 � �2.

A�s best response to 2 is 1 i¤ �1 � �2.

B�s best response to 1 is always 2.

B�s best response to 2 is always 1.
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The countries�equilibrium targeting choices are plotted in the right-hand panel of the

�gure. These are also the equilibrium plant locations.

Below the 45-degree line, A�s dominant strategy is to target �rm 1, and B responds

by targeting �rm 2. Above the 45-degree line, A�s dominant strategy is to target �rm 2,

and B responds by targeting �rm 1.

Therefore, when country A possesses a geographic advantage in both sectors, the equi-

librium plant allocation is always ine¢ cient. (E¢ ciency requires that both �rms locate in

A.)

If both countries could target both �rms (�unconstrained targeting�), we know that

the equilibrium allocation would be e¢ cient. However, in that case, subsidies for both

�rms would �race to the top�. Regional welfare would be j�1j+ j�2j = �1+�2. Therefore,

despite the misallocation of plants from an e¢ ciency viewpoint, the host countries might

be better o¤ if they are constrained to target just one �rm each. We investigate next

whether this is so.

The host countries prefer (1,2) to the unconstrained equilibrium i¤ V1+�1+V2��2 �

�1 + �2. This becomes

�2 �
V1 + V2
2

(Individually, country B certainly prefers (1,2) because it wins neither �rm under

unconstrained targeting. Country A prefers (1,2) i¤V1 � �2, which is a su¢ cient condition

for the host region as a whole to prefer (1,2).)

Repeating this analysis, we �nd that the host countries prefer (2,1) to the uncon-

strained equilibrium i¤

�1 �
V1 + V2
2

Recalling our maintained restriction �i 2 [0; Vi], we get the following result: Con-

strained targeting bene�ts the host region for all �1;�2 � 0 i¤ V1 = V2. I have no intuitive
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explanation of this result. (Assume that V2 > V1. This means that the lower condition

on �1 holds on all �1 2 [0; V1]. However, the upper condition on �2 will fail when �2 is

su¢ ciently close to V2.)

An alternative statement of this result is that constrained targeting bene�ts the host

region if country A�s geographic advantage in both sectors is su¢ ciently small.

2.3 Dispersed production (1 in B, 2 in A) is e¢ cient: �1 � 0

The payo¤ matrix is

Country B targets

Firm 1 Firm 2

Firm 1 A wins 2, B wins 1 A wins 1, B wins 2

Country A WA = V2;WB = ��1 WA = V1 + �1;WB = V2 � �2

targets Firm 2 A wins 2, B wins 1 A wins 2, B wins 1

WA = V2 + �2;WB = V1 � �1 WA = �2;WB = V1

Best responses:

A�s best response to 1 is always 2.

A�s best response to 2 is 1 i¤ V1 + �1 � �2.

B�s best response to 1 is 1 i¤ �2 � V2 + �1.

B�s best response to 2 is always 1.

The countries�equilibrium targeting choices are plotted in the right-hand panel of the

�gure. These are also the equilibrium plant locations.

It is clear immediately that there are only two possible equilibria, (1,2) and (2,1). The

�rst and fourth lines above rule out equilibria of (1,1) and (2,2) respectively. This gives

us an important result:

If the pattern of geographic advantage is known with certainty ex ante, then subsidy

competition, where both countries target the same �rm, never arises in equilibrium.

8



The intuition for this result is clear. Assume that both countries target �rm 1. The

subsequent winner of �rm 1 is known. Therefore, the country that will lose would do

better to target �rm 2 because the necessary subsidy is less than V2 �and, in the case of

country A, a tax can be imposed on �rm 2.

A targeting equilibrium of (2,1) will produce the e¢ cient location pattern. From the

�rst and fourth lines above, this e¢ cient equilibrium always exists when �1 � 0.

However, (2,1) is not always the unique equilibrium. (1,2) also arises in equilibrium i¤

V1 + �1 � �2 (A�s BR to 2 is 1) and V2 + �1 � �2 (B�s BR to 1 is 2). Therefore, (1,2) is

an equilibrium targeting and location pattern i¤ �2 � �1+min fV1; V2g. This equilibrium

is ine¢ cient �the e¢ cient location pattern is (2,1) �because both countries are targeting

the wrong �rm!

Therefore, when both countries possess a geographic advantage in one of the sectors,

the e¢ cient plant allocation is always a targeting equilibrium. However, an ine¢ cient

targeting equilibrium, where both countries target and win the �wrong��rm, might also

exist. In this case, two targeting equilibria exist (and the game is one of �chicken�?).

Country A prefers (2,1) to (1,2) i¤ �2 � V1�V2+�1, and country B prefers (2,1) to (1,2)

i¤ �2 � V2 � V1 + �1. Therefore, from the perspective of the host countries, the globally

e¢ cient allocation (2,1) Pareto dominates (1,2) i¤ �2 � �1 + jV1 � V2j. Therefore, we

get the following result: The e¢ cient (2,1) targeting equilibrium Pareto dominates the

alternative (1,2) equilibrium for all �1 2 [�V1; 0] and �2 2 [0; V2] i¤ V1 = V2.

3 Modern and traditional �rms

We now label �rm 1 as a �modern��rm, using a frontier technology, whereas �rm 2 is

�traditional�. This classi�cation has important implications for what the countries know

about the two �rms when they commit to their targeting decisions. Whereas the pattern
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of geographic advantage in the traditional sector 2, �2, is known with certainty, that in the

modern sector 1 is risky, and is revealed only after the countries have made their targeting

choices. Speci�cally, we assume that

�1 =

8>><>>:
� with probability p

�� with probability 1� p

where � 2 [0; V1]. We can think of p as country A�s �success probability� in the

modern sector. Therefore, the expected value of �1 is E [�1] = (2p� 1)�.

With this modi�cation to the game, the payo¤ matrix becomes

Country B targets

Firm 1 Firm 2

Firm 1 WA = p�+ V2 WA = V1 + (2p� 1)�

Country A WB = (1� p)� WB = V2 � �2

targets Firm 2 WA = V2 + �2 WA = pV1 + �2

WB = V1 � (2p� 1)� WB = (1� p)V1

Payo¤s if both countries target �rm 1: Country A (B) wins �rm 1 with proba-

bility p (1� p), earning a surplus of �. Country A wins �rm 2 with a surplus of V2.

Payo¤s if both countries target �rm 2: Country A (B) wins �rm 1 with proba-

bility p (1� p), earning a surplus of V1. Country A wins �rm 2 with a surplus of �2.

Payo¤s if country A targets �rm 1 and B �rm 2: Country A wins �rm 1, earning

a surplus of V1 + � (V1 � �) with probability p (1 � p). Country B wins �rm 2 with a

surplus of V2 � �2. Note that A�s expected payo¤ equals V1 plus its expected geographic

advantage in the modern sector, E [�1].

Payo¤s if country B targets �rm 1 and A �rm 2: Country B wins �rm 1, earning

a surplus of V1 � � (V1 + �) with probability p (1 � p). Country A wins �rm 2 with a

surplus of V2+�2. Note that B�s expected payo¤ equals V1 minus its expected geographic
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disadvantage in the modern sector, E [�1].

Best responses:

A�s best response to 1 is 1 i¤ p� � �2.

A�s best response to 2 is 1 i¤ (1� p)V1 + (2p� 1)� � �2.

B�s best response to 1 is 1 i¤ �2 � V2 � (1� p)�.

B�s best response to 2 is always 1. (The formal condition is pV1 � (2p� 1)� � 0,

which holds at p = 0; 1 and therefore at all p in between.)

Using the fourth line above, we can immediately rule out an equilibrium of (2,2) �i.e.

subsidy competition for the traditional �rm never occurs in equilibrium.

We will use the �gure below to investigate the game�s subgame perfect Nash equilibria.

On the horizontal axis we plot the expected value of �1, E [�1]. We use the fact that E [�1]

is an increasing linear function of p with E [�1] = ��; 0;� at p = 0; 0:5; 1 respectively.

Along the line labelled WA (1; 1) = WA (2; 1) country A is indi¤erent between the two

�rms given that B targets 1; the line is given by �2 = p�. Above (below) that line, A

strictly prefers targeting �rm 2 (1). This makes sense because �2 is the tax revenue that

A can raise if it targets �rm 2 alone.

Along the line labelled WA (1; 2) = WA (2; 2), which is de�ned by �2 = (1� p)V1 +

(2p� 1)�, country A is indi¤erent between the two �rms given that B targets 2. Again,

above the line, A strictly prefers targeting �rm 2 as its geographic advantage in the

traditional sector rises.

The fact that the WA (1; 2) = WA (2; 2) locus lies above the WA (1; 1) = WA (2; 1)

locus, so that country A is �more likely�to target �rm 2 if B targets �rm 1 rather than

�rm 2, makes intuitive sense. Country A is more willing to target �rm 2 if it can do so

alone, rather than if it must enter into a subsidy competition.

Above (below) both of these lines, country A�s dominant strategy is to target �rm 2
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(1). In between, A�s best response is to target the other �rm to that chosen by country B.

We know that country B�s best response to 2 is always 1 (see above). Therefore, above

the lower WA (1; 1) = WA (2; 1) line, (2,1) is a SPNE; and above the upper WA (1; 2) =

WA (2; 2) line, it is the unique SPNE.

To make further progress, we must consider how B responds to a choice by A to target

�rm 1. (The only possible subsidy competition equilibrium in this model is for both

countries to target �rm 1, the modern �rm.) Along the dashed line labelled WB (1; 1) =

WB (1; 2), which has equation �2 = V2 � (1� p)�, country B is indi¤erent between the

two �rms given that A targets 1. Above (below) that line, B strictly prefers targeting �rm

1 (2) because an increase in �2 means a higher geographic disadvantage for B in sector

2. Therefore, above the WB (1; 1) = WB (1; 2) line country B�s dominant strategy is to

target �rm 1 whereas below it, country B wants to target the other �rm to that chosen

by A.

Figure 2 is plotted for the case where V2 < �. Given that, and our maintained

restriction that �2 � V2, we get the following equilibrium predictions for E [�1] 2 [��;�].

The equilibrium is always unique. Starting at a point near (�; 0) in the SE corner of the

box, we �nd that country A targets �rm 1 because of its large (expected) geographic

advantage in the modern sector; and B chooses to target �rm 2 because of its small

geographic disadvantage in the traditional sector. At a point near (��; V2) in the NW

corner of the box, we �nd the countries�roles reversed with A targeting �rm 2 and B �rm

1. Between these two areas there is a parallelogram-shaped region (which is bounded by

the lines WA (1; 1) = WA (2; 1), WB (1; 1) = WB (1; 2), and �2 = 0; V2) where (1,1) is the

dominant strategy equilibrium.

Therefore, if V2 < �, the presence of ex ante uncertainty concerning the pattern of

geographic advantage in one of the sectors makes subsidy competition possible in equi-
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librium. This contrasts strongly with the case of certainty (see �gure 1), where subsidy

competition never arises in equilibrium. Note that the condition V2 < � implies that

the uncertainty over the pattern of geographic advantage in the modern sector must be

su¢ ciently large for subsidy competition to arise. (This is a condition on the range of �1.)

Figure 3 plots the game�s equilibria when V2 � �. In this case, the possibility of

subsidy competition for the modern �rm disappears. Because the value of attracting �rm

2, V2, is now higher, it becomes less worthwhile to enter into a subsidy contest for �rm 1.

The other noteworthy fact about �gure 3 is that a region emerges where (1,2) and (2,1)

co-exist as equilibria. Moreover, this region exists for positive values of E [�1] whereas

when �1 > 0 with certainty, the equilibrium is always unique (see �gure 1).

4 Conclusion

To be added
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Figure 1: Equilibrium Targeting and Location Decisions 
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Figure 2: Equilibrium Targeting Decisions when V2 < ∆∆∆∆ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Country A’s  expected geographic 

advantage in sector 1, E[Γ1] 

Country A’s geographic  

advantage in sector 2, Γ2 

(1,2) 

∆ 

(p=1) 

(1,1) 

(2,1) 

(2,1) 

-∆ 

(p=0) 

0 

(p=0.5) 

∆ 

WA(1,2)=WA(2,2) 

V2 

WB(1,1)=WB(1,2) 

WA(1,1)=WA(2,1) 



Figure 3: Equilibrium Targeting Decisions when V2 > ∆∆∆∆ 
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