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1 Introduction

This paper examines the effect of preferential trade agreements on the location of foreign direct investment
(FDI) and social welfare, taking into account that governments may adjust their tax policy to compete
for FDI. There is considerable empirical evidence that preferential trade agreements, such as free-trade
areas (FTAs) and customs unions (CUs), affect FDI flows. For instance, the creation of the European
customs union in 1968 and especially the Single European Act of 1986/87 were associated with significant
inflows of U.S. and Japanese FDI [see, for instance, Motta and Norman (1996) and Pain (1997)]. Inflows
were particularly strong in relatively low-cost locations such as Ireland. Similar effects were observed in
the case of the North American Free Trade Agreement (NAFTA), which particularly boosted FDI into
Mexico. Some authors, including Ethier (1998), have argued that attracting FDI was in fact one of the main
reasons why some countries have pursued such agreements. Many preferential trade agreements, including
NAFTA, explicitly stipulate the removal of FDI review procedures and other barriers to direct investment.
Another possible effect is that the removal of internal trade barriers may allow companies to rationalize and
concentrate production in low-cost locations within the preferential trade area. This was pointed out, for
instance, by Emerson et al. (1988), the Royal Commission (1985) and Pain (1997). Empirical evidence of
this effect for NAFTA is found by Niosi (1994).

Given the potential of preferential trade agreements to affect the location choices of foreign investors,
governments may find it tempting to intervene to try to attract new firms or to prevent existing firms
from leaving. Competition for FDI especially on an intra-regional basis is well documented, and there is
some evidence that it has increased in line with regional integration [Bond and Guisinger (1985)]. To a
significant extent this competition is incentive-based.! According to UNCTAD [(1996), Table IIL.1], the use
of fiscal incentives to attract FDI—such as tax holidays, reductions in the standard corporate income tax

rate, etc.—has increased in Europe between the mid-1980s and early 1990s.> The study reports a similar

IThere may also be an effect on corporate taxes. For example, Benassy-Quere et al. (2000) find that in the process of

European integration nominal and effective corporate tax rates in the EU have decreased.
h uropean countries surveyec rovided reductions standard income-tax rates rovided tax holidays
“0Of the 20 European countries surveyed, 16 provided reductions of standard income-tax rates, 7 provided tax holidays,
10 offered accelerated depreciation, 5 gave investment and reinvestment allowances, 5 offered deductions from social security
contributions, 9 granted specific deductions on gross earnings for income tax purposes or reductions in other taxes, 7 provided

exemptions from import duties and 6 offered duty drawbacks. The only instrument that appears to have been used less was

accelerated depreciation.



trend in the United States and Canada. The main objectives pursued with these incentives appear to have
changed as well during this period. UNCTAD [(1996), Table IIL.4] argues that in the EU as well as in the
United States and Canada more incentives were given to stimulate FDI and exports and fewer were given
for sectoral development and restructuring, priority industries, and research and development.

Examples of incentive-based competition in Europe are listed in Table 1. These examples suggest that
multinational firms, after identifying possible locations for a project, shop around for the most attractive
combination of location-specific fundamentals and incentives [see also Oman (2000)]. In the UNCTAD
survey, Samsung offered as key factors influencing its decision to invest in England () access to the European
single market; (i) high labor productivity and competitive wage rates; (ii¢) an attractive incentive package;
and (iv) good transport infrastructure to markets. Mercedes-Benz and Swatch gave almost exactly the same
reasons for their choice of locating in France, as did Ford and Volkswagen for their decision to locate in
Spain. The desire to supply the European market from a single low-cost location within the EU providing
significant incentives also appears in many of the other examples listed in the UNCTAD survey [UNCTAD
(1996), Boxes II1.4 to III.5].

Many observers have noted that competition for FDI may resemble a prisoner’s dilemma with countries
setting taxes too low or offering excessive incentives [see Hines (1997), Wilson (1999) and Gordon and Hines
(2002) for surveys]. Recently both the EU and the OECD have developed standards for good behavior
in international taxation that would require the removal of tax incentives for FDI [see Keen (1999) for a
discussion|. Nevertheless, preferential trade agreements typically only restrict the use of (some) trade policy
instruments, but do not specify how the signatories are to choose other instruments, such as corporate taxes,
investment subsidies and, in the case of an FTA, tariffs against third countries. This raises several interesting
questions. For instance, how will a preferential trade agreement affect the member countries’ taxes/subsidies
on FDI and tariffs against nonmembers? How will it affect location choices? Will potential efficiency gains
from free trade be offset by inefficiently high FDI incentives? Are there any differences between FTAs and
CUs in this respect, i.e., does the adoption of common external tariffs offer benefits relative to having each
member country set its own external tariffs?

The purpose of this paper is to develop a simple model in which some of these questions can be exam-

ined. I consider three countries—two of them representing potential members of a FTA or CU, the other



Table 1. Examples of Foreign Direct Investment and
Financia Incentivesin the EU

City, Country Year Company Other Locations Total State Company Financal
Considered Financial Investment | Incentives
Incentives (million$) | per Job ($)
(million $)
New Castle 195 Siemens Austria, Germany, | 76.92 14286 51,280
upon Tyne, UK Ireland, Portugal,
Singapore
Hambach, Mercedes-Benz, | Austria, Belgium, | 111 370 n/a
Lorraine, France | 19% Swatch Czech Republic,
Germany, Italy,
Switzerland
Castle Bromwich,| 1995 Jaguar Detroit, USA 12872 767 128,720
Birmingham,
Whitley, UK
North-East 1994/95 | Samsung France, Germany, | 89 690.3 29675
England Portugal,
Spain
Setubal, 1991 Ford, UK, Spain 4835 2603 254451
Portugal Volkswagen

Source: datadrawn from UNCTAD (1996), Tablell1.6.




representing the rest of the world—and a foreign investor with monopoly power who has a choice of locating
a plant in one or more of the potential member countries or serving them via exports from an existing plant
in the rest of the world. When two countries form a FTA | they eliminate their internal tariffs but continue
to choose taxes on the firm’s profit and their own tariffs against the third country non-cooperatively. If two
countries form a CU, they select a common external tariff and hence compete only in taxes. Thus the closer
the integration between the two countries, the more policy instruments they give up.

In this framework, I derive conditions under which a FTA leads to changes in the pattern of FDI
and in taxes and external tariffs and identify the associated welfare effects. Among other things, I show
that a FTA may induce FDI. Whether this raises or lowers welfare is shown to depend on the relative
size of the efficiency gain from integration and the revenue loss associated with tax competition. Under
certain conditions a FTA does not lead to FDI, even though FDI would be welfare improving. This may
happen, because equilibrium external tariffs are too low in equilibrium to induce FDI, or because there are
multiple equilibria and countries are stuck in one that does not support FDI. A CU, by requiring countries
to coordinate on a common external tariff, may then induce FDI and raise welfare.

The paper follows in the tradition of the growing literature on FDI and recent papers on tax competition
for FDI, which stress the discrete nature of firms and location choices. This literature also views multinational
enterprises as possessing firm-specific assets that allow them to penetrate foreign markets but also confer
market power [see Markusen (1995) for a survey of the FDI literature]. A number of papers, including Motta
and Norman (1993, 1996), Donnenfeld (1998) and Neary (2002), examine how CUs affect FDI decisions in
monopoly or oligopoly. However, these papers do not consider how governments may adapt other policy
instruments to influence FDI flows. Papers on tax competition for FDI typically examine the effects of
removing internal trade barriers, but do not consider how countries would change their external tariffs; hence
they also do not distinguish between FTAs and CUs. Haufler and Wooton (1999), for instance, analyze
how a reduction in transport costs affects tax competition between two countries for a foreign monopolist.
They consider countries of different size, whereas Davies (2001) examines a similar situation allowing for
differences in production costs. Barros and Cabral (2000) examine tax competition for a foreign investor,
but do not allow for exports. Tax competition between two countries in the case of a duopoly is studied by

Janeba (1998); but this paper also does not consider the role of preferential trade agreements.



The rest of the paper is organized as follows. Section 2 presents the model and Section 3 some preliminary
steps. Equilibrium taxes, tariffs and location choices without preferential trade are analyzed in Section 4.
Section 5 examines the effects of preferential trade agreements. Extensions are considered in Section 6, and

Section 7 concludes.

2 The Model

Consider a world consisting of three countries, labeled h, | and f. Countries h and [ may form a FTA or
CU, country f represents the rest of the world. There is a firm that produces good X, is owned by residents
of f, and operates a production facility in f. The firm has to decide how to market its product in h and
l. Its options include exporting the good from its plant in f, or becoming a multinational by locating a
production facility in h and/or .

The representative households in i and [ have identical preferences. Each household consumes two goods:
good X, and a numeraire good Y that is competitively provided in each country. The utility function of a

representative household residing in country ¢ = h, [ is given by

1
Ui =z; — 53%2 + Ui, (1)

where z; and y; denote the consumption of goods X and Y, respectively. Denoting the consumer price of
good X in country ¢ by p; , tax and tariff revenue (which is redistributed by the government in lump-sum

fashion) by R;, and income from other sources by M;, the household’s budget constraint is
pixi +yi = M; + R;. (2)
Maximizing utility subject to the budget constraint yields as demand for good X in country i = h,!
z; =1—p;. (3)

Production in country ¢ = h,[, f involves a constant marginal cost, ¢; < 1. This cost may differ across
countries due to differences in wages, in the availability of intermediate inputs, etc. We assume that ¢, > ¢,
making h the high-cost and [ the low-cost location in the potential preferential trade area. Operating a
plant also involves a fixed cost, which is denoted by G. For simplicity I will keep track only of the fixed cost

associated with operating a plant in & or [. The transport cost between h and [ is assumed to be zero; the



cost of transporting goods produced in f to markets in A and [ is included in c;. Markets in the different
countries are segmented so that the firm can set prices independently in each market. This together with
the assumption of constant marginal cost lets us abstract in our analysis from the market in f and the firm’s
pricing strategy and operating profit there.?

The governments of h and [ tax profits and imports to maximize the utility of the respective representative
agent, or social welfare for short. Hence social welfare equals the sum of tax/tariff revenue and consumer
surplus. The government of country f, for simplicity, does not levy taxes.* The tax instruments of country
©’s (i = h,l) government consist of a profit tax, levied at rate ¢;, that it can collect if the firm establishes a
production facility in the country, and specific tariffs, r;;, on imports of good X from country j. Governments
are assumed to be able to commit to the taxes and tariffs they announce. For instance, if country ¢ offers a
low t; to attract investment, it does not rescind its offer once the firm has made its investment.? Profit taxes
are chosen non-cooperatively throughout the paper. But which tariffs a country controls depends on the
type of treaty it has signed with its potential partner country. If there is no trade agreement, i and [ choose
all their policy instruments simultaneously and non-cooperatively. If h and [ form a free trade area, they
eliminate internal tariffs (r5; = 7 = 0), but continue to set their tariffs on imports from f independently.
Most FTAs contain rules of origin. These rules determine what percentage of the value-added of a good must
be produced in a member country of the free-trade area in order for the good to qualify for preferential access
to the other member countries. The current paper focuses on the case where such rules are in place, meaning
that the exemption from tariffs only applies to goods produced in the partner country.® A customs union

implies that the two countries eliminate bilateral tariffs and set a common external tariff (rny = rip =7y).

3Im a CU or FTA the firm will set the same price in both h and [ in equilibrium; for the analysis of the preferential trade

area itself the assumption of segmented markets is therefore not important.

4This is consistent with the assumption that the firm is wholly foreign owned: the government of country f cannot raise

social welfare by taxing its firm.

5The commitment problem and its effect on FDI has been extensively discussed in the literature [see, for instance, Bond and
Samuelson (1988), and Doyle and van Wijnbergen (1994)]. The current paper has nothing new to add to this literature, and I

avoid the commitment problem by assuming that the costs associated with operating a plant are fixed but not sunk.

6In a FTA without rules of origin, all goods shipped between h and [ are tariff free independently of where they originated,
thus allowing the firm to supply the area via the country with the lowest external tariff. In equilibrium, tariff revenue competition
between h and [ drives their external tariffs down to zero. The resulting social welfare is strictly lower than the one a country

can obtain with rules of origin.



The strategic interaction between h, [ and the firm can be represented by a sequential game with the

following order of moves:

Stage 0: h and [ decide whether or not to form a FTA or CU. When the latter option is selected, h and [

choose their common external tariff.
Stage 1: h and [ choose profit taxes and available tariffs simultaneously and noncooperatively.
Stage 2: The firm observes these policies and decides how to supply each country.

Stage 3: The firm chooses prices for each country.

The subgame perfect equilibria of this game (equilibria for short) can be characterized using backward

induction; I focus on pure-strategy equilibria.

3 Preliminary Steps

To illustrate the firm’s choice of prices in the last stage of the game consider a scenario in which the firm
operates a plant in country i (where it is taxed at rate t;), sells output locally in ¢ and exports to j (where

the tariff on imports from 4 is r;;). The firm then solves the following maximization problem:

max(1 — ;) [(pi = ¢i)(1 = pi) + (s — ¢ = 750) (1 = pj) = G (4)

Pi,pj
The profit-maximizing prices in markets ¢ and j are p;(c;) = (14 ¢;)/2 and pj(c;,rj) = (1+ ¢ +154)/2,
respectively. The output sold in country i is z;(¢;) = (1 — ¢;)/2; and x;;(c;,75) = (1 —¢; — rj;)/2 is the

quantity exported to j. The firm’s after-tax profit is

2
(1—c) n (1— ¢ —rji)?

ILi(7j5,ts, ¢, G) = (1 — t3) 1 1

—al. (5)

The firm’s location decision in stage 2 of the game is based on a comparison of the after-tax profits
associated with all possible location choices. In stage 1, each government selects tax and tariff policies to
maximize social welfare taking as given the policy choice of the other country and taking into account how
its strategy will affect the firm’s location decision and prices. For example, social welfare in country ¢ in the

scenario where the firm locates in ¢ and also supplies j from there is



(1—c)? (1—c)? L Azemr)?

Ui(rji, ti, i, G) = 3 + 1 1 ; (6)

where the first term represents consumer surplus and the second term tax revenue. On the other hand, if

the firm locates in country j and ¢ imports X from j and levies a tariff at rate r;;, social welfare is

1—c¢; —1ry)? 1—c;j—ry
Ui(rij, cj) = % +Tij(J—2j)7 (7)

where the first term again is consumer surplus and the second term is tariff revenue.

Before analyzing the equilibrium policy choices when the firm is mobile, it is helpful to first examine policy
responses if the firm’s location is fixed. These policies can then serve as a reference point for the subsequent
analysis. If IT;(r;;,t;, ¢;, G) > 0, government 4’s best tax policy would be to set its maximum tax rate (t; = 1)
in order to extract all of the profit that would otherwise be transferred to the firm’s owners in f. If country
1 imports X from country j, its “unconstrained” optimal tariff on these imports is obtained by maximizing
Ui(rij, ;) in (7) over r4;. This tariff is 75; = (1 — ¢;)/3, the associated welfare is U;(r};, ¢;) = (1 —¢;)?/6
and the firm’s profit from exporting to i (gross of fixed cost) is IL;(r;, c;) = (1 — ¢;)?/9.

Finally I make the following assumption:

Assumption 1 : g (1—c)?=G> é (1-¢)?
Assumption 1 implies that in a FTA h would prefer having the firm locate in the country rather than in [,
provided that it can capture through its tax the firm’s entire profit of supplying the FTA. This assumption

also implies that in the absence of tariffs and taxes the firm could profitably supply h and [ from a plant in

h.

4 Equilibria Without Preferential Trade

In this benchmark scenario h and [ each have three policy instruments (the profit tax and tariffs on imports
from each of the two other countries). There are two basic courses of action that a government can pursue.
First, by making both tariffs prohibitively high, it may force the firm to set up a production facility in the

country; it can then tax its profits at the maximum rate. Second, it may induce the firm to set up a plant



in another country (for instance, by levying a prohibitively high tax) and then impose its optimal tariff
on imports. Prohibitive taxes and tariffs are not uniquely defined in the model. However, for notational
convenience let ¢; denote an arbitrary “prohibitive tax” for country ¢ and 7;; an arbitrary “prohibitive” tariff
by country ¢ on imports from country j. Furthermore, let 7;"** denote the maximum tax revenue 7 can
extract from the firm.

Now consider possible equilibrium policies and location choices. Both h and [ will prevent FDI and impose
their unconstrained optimal tariffs on imports from f, if the associated welfare, Ui(rff, cr) = (1 —cyp)?/6,
exceeds the welfare that could be generated through a unilateral deviation. For country [ the relevant
deviation consists of inducing FDI via prohibitive tariffs and taxing the firm. This deviation would yield
consumer surplus of (1—¢;)?/8 and tax revenue. If the firm were able to generate a positive gross profit in I, the
maximum tax revenue [ could earn by setting ¢, = 1 would be (1—¢;)? /4—G+max{0, [(1—¢;)? — (1—cs)?]/9},
where the first part consists of the profits on sales in [ (net of the fixed cost), and the second part is the
firm’s excess profit from supplying A from [ rather than f, which is positive if ¢; < c;. Hence the following

condition is sufficient to rule out this deviation:

%(1 —cf)? > %(1 —¢)? — G +max {0,% [(1— a)r—(1— cf)Q] } ) (8)

Moreover, if this deviation is unprofitable for [, then it must also be unprofitable for h, as A would obtain
lower consumer surplus and lower tax revenue from the deviation than /. The condition requires c; to be
small compared to ¢;, and G to be large.

An equilibrium in which only ! attracts FDI is obtained if (i) h prefers importing from either [ or f and

levying its respective unconstrained optimal tariff to obtaining FDI and taxing the firm at the maximum

rate, i.e.,
%max{(l—cl)Q,(l—cf)Q} > g(l—ch)Q—G; 9)
and (ii) [ prefers attracting FDI to importing from f:
1 2 max < L 2
g(lfcl) +T; 26(1fcf) . (10)

Note that T/ in this case is at most (1 — ¢;)?/4 — G + max{0, $[(1 — ¢;)® — (1 — ¢5)?]}. This equilibrium
occurs, if ¢; is small relative to cy and cp,, and G is not too large. There is obviously no equilibrium in which

only h obtains FDI.



A sufficient condition for A and [ to both attract FDI in equilibrium is that for A the sum of consumer
surplus and tax revenue if the firm invests and sells in A, i.e., (1 — cp)?/8 + Tf*®, is higher than the welfare

it can obtain when levying the unconstrained optimal tariff on imports from either f or [, i.e.,

(1= + T3 > 2 max {(1= ), (1= ¢7)*} (11)

ool —

where T/ is at most equal to (1 — ¢;)?/4 — G in this equilibrium. If this is true for & it will also be true

for I. Hence for this type of equilibrium to exist c¢; and ¢; must be low compared to ¢y and G must be small.

5 Equilibria in a Free Trade Area

If h and | form a FTA, how will this affect taxes and external tariffs and the firm’s location decision? I
begin by proposing an equilibrium in which FDI occurs in the FTA. This equilibrium will then serve as a
reference point for discussing questions of existence and uniqueness and for comparing changes in location
and taxation relative to the case without preferential trade. A few features of this equilibrium are easily
ascertained. First, in the absence of internal tariffs and given the economies of scale generated by the fixed
cost, the firm will locate at most one plant in the FTA. Second, if it does invest, it will do so in [.

Now suppose that there is a plant in [. If A imported from [, its social welfare would be equal to consumer
surplus, (1—¢;)2/8. Country h could also try to induce the firm to relocate to h and serve both FTA markets

from there; it would then obtain a social welfare of

(1—cp)?

t
3 + tp

2

A-c) G] (12)

The fact that consumer surplus is higher when goods are imported from [ than when they are produced
locally puts a lower limit on the tax rate that A would be willing to offer to induce FDI. In particular, tj
has to be high enough such that

(1—cp)?

t
3 +tp

2 8

(1—cn)® G] - )’ (13)

This inequality is satisfied strictly for ¢, = 1 by Assumption 1, and violated for ¢;, = 0. Moreover, since the
left-hand side is monotonically increasing in t;, there exists a critical value £, € (0,1) for which (13) holds

with equality:



;o (1 — 61)2 — (1 — Ch)2
= e —2a] (14)

Given t; and a rate t; imposed by country [, the firm is indifferent between locating in h and locating in [

to supply the FTA, if

(1— ) [%-G} =(1-t) [#—G}. (15)

Hence, if | wants to obtain investment and A’s tax is ¢j, its tax rate must leave the firm at least as much
profit as it could earn if it supplied the FTA from a plant in h. Solving (15) for ¢; and denoting the solution
by t; we have

~ 5 [(1 - 01)2 - (1 — Ch)2]

T2 —2aG (16

Now consider the following type of equilibrium: & sets a prohibitive tariff 7,; against f and levies a
tax at rate 5; [ also imposes a prohibitive tariff 7 ¢ on imports from f and levies a tax at rate #;; on the
equilibrium path the firm locates a plant [ to supply both i and [.” In this equilibrium the firm would earn
a profit of

~ 5 1
HlEg(lfch)Qfg(lfcz)Q*Ga (17)

which is positive by Assumption 1. The two countries would obtain social welfare of

N 1
UhEg(l—Cl) (18)
and
A 6 5
Ur=g501- a)? — 51— cn)?, (19)
respectively.

Would any of the players gain from a deviation? In equilibrium, the firm is indifferent between locating

in A or [ and hence cannot gain from relocating to h; the prohibitive tariffs on imports from f prevent it from

"Below 1 will write these equilibrium policies as <(Fhf, fh), (15, fl)>. The best responses of the firm off the equilibrium path

can be easily derived and are hence omitted here.
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supplying the FTA from there. Given the prohibitive external tariffs, £, and #; are mutual best responses
for the countries. This leaves deviations by h or [ that involve changes in the external tariffs and induce the
firm to switch its supply mode. In particular, we have to check if h can do better by switching to a lower
tariff rff f that allows it to import from f instead of [. If we can rule out this deviation for h, it will also not

be profitable for | given that the latter has a higher equilibrium payoff. Deviating would not pay for h, if

2
1—cp—rd 1—cp—rd
(1) (e rty) (i)
3 > max 3 + Thy 7 ,

d
Thf

(20)

where r?h has to be low enough to induce the firm to supply A from f rather than [ given the latter’s

equilibrium policy, i.e.,

2
(1 —Cr _T%f) N
— + max < 0, (1 — tl)

#—G]} > 1. (21)

Whether (20) holds depends on the cost parameters. These parameters also determine which supply
mode the firm chooses in the absence of preferential trade. It is therefore convenient to discuss the existence
of this FDI equilibrium under the FTA simultaneously with the potential changes in location and taxation
that it implies relative to the no-FTA case. There are three cases to consider. First, if in the absence of a
FTA the firm served h and [ through exports, it may now locate a plant in [; I refer to this case as one of
FDI creation. Second, if the firm initially had plants in h and/or ! before the FTA, it may now concentrate
investment in /; I call this the FDI consolidation case. Third, the firm may shut down its plant(s) in h

and/or [, and supply the FTA through exports from f; this is a case of FDI destruction.

5.1 FDI Creation

Assume that (8) holds so that in the absence of a FTA no FDI occurs and social welfare in each country
is (1— Cf)2 /6. When does FDI occur under the FTA and how does this affect welfare? I consider two
cases, depending on whether A is better off importing tariff-free from [ than importing from f and levying

its unconstrained optimal tariff, i.e., whether or not

S-a) 2 - (22)

(8) and (22) together imply

0> ,% [(1- a)? —(1— Cf)2] >-(1-¢)*—G.

S

11



That is, production costs in h and [ are too high relative to local market size to sustain FDI in the absence
of a FTA; in particular, given the positive tariffs levied by the other party in equilibrium, no government
has an incentive to lower its taxes to induce FDI. This changes under the FTA. If (22) is satisfied, which is
the case if ¢; is sufficiently smaller than ¢y, then (20) holds for all possible rff Iz including, of course, those
satisfying (21). Hence an equilibrium exists with policies <(Fhf, tn), (71 £ fl)> and a plant in /.

By constructing an example one can prove that the strategies ((7ny, th), (Fiz, fl)> and investment by the
firm in [ may still be part of an equilibrium, even if (22) does not hold. One has to check that (20) holds
given (21). Note from (21) that the tougher is tax competition (and hence the smaller is #;) in the proposed
equilibrium, the lower must r¢ # be if the firm is to have an incentive to supply h from f. This can be seen

more easily if one rewrites (21) as follows:

(1—cy— Tﬁf)Q > (1—£) min { (1- 01)2, (1-— cl)2 B G} . (23)

4 4 2

In other words, the lower is the welfare in the proposed equilibrium with FDI, the smaller, too, is the gain
from deviating; this is what sustains the equilibrium. Let ¢, approach ¢ so that ; approaches zero and let
(1—¢)? /4—G > 0. Then from (23) the firm will only switch to supplying & from f, if r;’ff < (e;—cy). Next
let ¢; = c¢4. Then h’s welfare in equilibrium and its welfare from deviation would be equal if rg ;=0 The
derivative of h’s deviation payoff in (20) with respect to ¢ 7, evaluated at ré ¢ =0,is equal to (1 —cf)/4 and
thus positive. Hence for rgf < 0, as is required to induce the firm’s switch of supply mode, h’s deviation
must yield a lower welfare than the proposed equilibrium.

The FDI equilibrium does not have to be unique in the sense that there may also exist an equilib-
rium, in which both A and [ continue to set prohibitive taxes and optimal tariffs on imports from f,
<(r;; 15 tn), (rl*f, t})>, and the firm does not invest. The potential deviation that one has to check is whether
l would be better off raising its tariff to a prohibitive level and adjusting its profit tax to induce FDI; if one
can rule this out for [/, it will also not be profitable for A. The proposed deviation would yield a payoff equal
to the sum of consumer surplus and tax revenue. This tax revenue is equal to the profit the firm could earn
when locating in [ to serve the whole FTA, (1 — ¢;)?/2 — G, minus the profit the firm would earn if it only

exported to h from f at the unconstrained optimal tariff, (1 — cf)?/9. This deviation is unprofitable if

i(1 —ef)?>

18 (1-a) -G, (24)

| ot

that is, if the production cost in f is low enough relative to that in [.

12



A sufficient condition for obtaining multiple equilibria, one with policies <(Fh £itn), (71, fl)> and FDI in
I and the other with policies <(r;f,fh), (rl*f,t_l)> and no FDI, is for (22) and (24) to hold simultaneously.

This requires

(e > 50— a) G (25)

O =
N

that is, the firm’s profit from exporting to i from f must exceed the profit of serving the whole FTA from
1.8

The following proposition summarizes the sufficient conditions for existence of an equilibrium:

Proposition 1 (a) If ¢ is sufficiently smaller than cy so that (22) holds, an equilibrium with <(Fhf, th), (F1g, fl)>
and FDI in l exists. (b) If ¢; is low enough relative to ¢; so that (24) holds, there exists an equilibrium with
policies <(T;;f, th), (rl*f, fl)> and no FDI. (¢) If (22) and (24) are satisfied, there exist multiple equilibria, one

with policies <(Fhf,£h), (Flf,fl)> and FDI in | and one with policies <(r2f,fh), (rl*f,t_l)> and no FDIL.

Proposition 1 is illustrated by Figure 1, which identifies equilibria in (¢, ¢s)-space for ¢, = 0.2 and
G =0.3.9 In the regions labeled I to V (8) holds so that no FDI occurs in the absence of a FTA. Regions I
and IT correspond to the case analyzed in Proposition 1(a): (22) holds and thus an equilibrium with policies
((Png.tn), (Fig,1;)) and FDI in [ exists. In regions III to V, (22) does not hold; an FDI equilibrium does not
exist for the values chosen for ¢;, and G. In particular, h has an incentive in these regions to lower its tariff
so that the firm will want to supply it through exports from f, thus violating (20). Regions II, IV and V
satisfy (24); they feature an equilibrium with policies <(r;f,fh), (rff,fl)> and no FDI (Proposition 1(b)).
In region II one obtains multiple equilibria (Proposition 1(c)).t"

Next consider the welfare effects. If ¢; is sufficiently smaller than c¢; so that (22) is satisfied, FDI creation
raises welfare in i and [ despite the fact that there is tax competition to attract FDI. In fact, the gain in
consumer surplus is reason enough to induce FDI in this case. If (22) is not satisfied, i.e., if ¢; is either

larger or only slightly smaller than ¢y, h loses from FDI creation (in the absence of any offsetting transfers

8If only (24) holds, one can prove by example that these two types of equilibria may still coexist. An example that works is

¢ =0.2,cy =0.3, G=0.3 and ¢, close enough to ¢.

[ . . . . . .
9This figure was generated by running simulations on the model with Maple. Given the values chosen for ¢, and G,

Assumption 1 is satisfied for ¢; > 0.106.

100ne can show that in region III there does not exist an equilibrium in pure strategies.
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from [); ! gains or loses, depending on the difference between ¢; and ¢;, as can be seen in (19). The smaller
is (ep, — 1), the tougher is tax competition and the more likely it is that I’s welfare decreases, too. This can
also be seen in the condition for the joint welfare of h and [ to be higher under FDI than when good X is

imported from f and the countries can charge their unconstrained optimal tariffs:

Ta—ay _2(1_%)2 > = (1—cp). (26)

8

wl =

Condition (26) shows that the welfare effect of FDI creation rests on a trade-off between the efficiency gains
in production and the revenue loss from tax competition. In particular, the tougher is tax competition, the
lower the production cost in [ has to be relative to that in f, if FDI creation is to raise welfare. These welfare

results may be summarized as follows:

Proposition 2 (a) If ¢; is sufficiently smaller than cs so that (22) holds, FDI creation raises the welfare of
both h and l. (b) If (22) is not satisfied, h loses from FDI creation, but the joint welfare of h andl rises (and
I may hence compensate h), if tax competition is not too tough and the cost of production in 1 is sufficiently

low compared to that in f.

This proposition can also be illustrated by Figure 1. In regions I and II, FDI creation unambiguously
raises the welfare of both h and [. Note, however, that in region II one obtains multiple equilibria, with the
FDI equilibrium Pareto-dominating the one without FDI; hence a FTA does not necessarily lead to FDI
creation and welfare gains. Regions IV and V are divided by a line representing condition (26). In regions
IIT and IV, the joint welfare of h and [ would be higher if there were FDI, but the FDI equilibrium does not
exist here.

Finally one can use Figure 1 to illustrate what the model has to say about how the effects of a FTA
may differ from those of a CU, and about the occurrence of a FTA or CU. When local production in hA and
l offers a cost advantage relative to supplying these countries from the rest of the world as in region I, we
should observe the formation of a FTA as this induces FDI and raises the welfare of the member countries.
When this cost advantage is small or nonexistent as in regions I, ITI and IV, a FTA may fail to raise welfare.
There are two reasons why a CU, by allowing countries to coordinate on a common external tariff, may
then do better. First, as in regions III and IV, a CU by setting a prohibitive common external tariff can

create FDI and raise the joint welfare of h and [. Second, even if the FDI equilibrium exists under a FTA as
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in region II, countries may be trapped in the Pareto-dominated equilibrium without FDI, unable to escape
it without coordinating their external tariffs and/or profit taxes. A CU can then serve as an appropriate
coordination device. Note, however, that if the cost difference between h and [ is large, the formation of a
CU would require side-payments between the member countries (regions III and IV). A CU should be easier

to establish when this cost difference is small so that side-payments are not necessary (region II).

5.2 FDI Consolidation and FDI Destruction

Suppose the firm operated plants in both h and [ before the FTA. The creation of a FTA will then lead the
firm to close its plant in A, forcing the latter to import good X. But prior to the FTA h already had the
option of importing X and was able to levy a tariff on imports from [. Hence h cannot gain from a FTA
unless it receives an offsetting transfer from [.!! The relevant question therefore is whether [ will benefit
from the FTA and, if yes, whether the gain is large enough to compensate h for its losses.

Prior to the FTA, [ received a maximum welfare (for a tax rate of #; = 1) of 3(1 — ¢;)2/8 — G. Under the
FTA with equilibrium policies ((7ny, tn), (71y, fl)> I’s welfare is given by (19). A welfare gain for [ from the
FTA hence requires

(1-a) 20 a)+G>0 (27)

| w

That is, (¢, — ¢;) and G have to be sufficiently large. If (cp, — ¢;) is big, tax competition is low and [ can
still levy a high tax despite the competition from h. A large G implies big economies of scale, which can
be better exploited in the FTA than in a small national market. The condition for joint welfare to increase

under the FTA,

(1—¢)?—(1—cp)?+2G >0, (28)

N —

holds under similar circumstances. This establishes the following result:

Proposition 3 If the firm initially had plants in both countries, the FTA will lead it to close its plant in h.
Country [ benefits from the FTA and is able compensate h for its welfare loss if tax competition is low and

the fized cost of FDI is sufficiently big.

1 The same holds true, if only I received FDI before the FTA, the reason again being that h loses its ability to tax imports

from I. This case is not explicitly examined here, since it is analogous to the one where both countries initially have FDI.
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Finally consider FDI destruction. If there exists an equilibrium in which FDI occurs prior to the creation
of a FTA, then the reverse of inequality (8) must necessarily hold; that is, the maximum welfare [ can achieve

from FDI must exceed the welfare generated by importing X from f:

%(1 — cl)Q — G + max {0,% [(1 — cl)2 -(1- cf)Q]} > é(l — cf)z_ (29)

Now suppose that under the FTA there is an equilibrium with policies <(r?,t_h), (r;‘c,t_l)> and no FDI.
Then (24) must hold. But (29) and (24) together yield a contradiction. Hence one may state the following

proposition:

Proposition 4 The formation of a FTA cannot lead to FDI destruction where the firm closes its plant(s)

in the FTA, and h and | import from f levying their unconstrained optimal tariffs.

The intuition is that if [ found it attractive to induce FDI when the firm from its plant in [ could only
supply the local market or at least faced tariffs when exporting to &, it will also want to attract FDI when

the firm can export to A tariff-free.

6 Extensions

If the cost of production in [ is only slightly smaller or even larger than in f (so that (22) is not satisfied),
a preferential trade agreement (PTA)—a FTA or a CU—cannot raise and will typically reduce h’s welfare,
irrespective of whether it induces FDI creation or FDI consolidation. A PTA will hence only come about,
if I’s gains are large enough to compensate h; these gains are increasing in (¢; — ¢;) and, in the case of FDI
consolidation, also in G. But what happens, if the required side-payments are not feasible? As I demonstrate
in this section, by relaxing the assumption that the firm is wholly owned by residents of country f, it is
possible for a PTA to directly benefit both 4 and [ even in the absence of any side-payments. In particular,
if residents of h hold a sufficiently large stake in the firm, the creation of a PTA may raise their welfare
indirectly by limiting the tax that country [ is able to collect from the firm.

Let a; > 0 denote the fraction of the firm’s profit claimed by residents of country i = h,l and let
ap + ap < 1, so that a positive fraction of profits is claimed by residents of f. This ensures that h and !

would still like to set their taxes so as to extract as much as possible of the firm’s profit and redistribute this
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revenue to their own residents. Now suppose that 2 and [ have formed a PTA and that in equilibrium the
firm has a plant in /. What are the equilibrium tax rates? Importing good X from that plant would yield h

welfare equal to the sum of consumer surplus and a share «, of the firm’s after-tax profit:

(1 —61)2

o Ton(l-1h) [%G} (30)

If the firm located in h to supply the PTA, h’s welfare would consist of the sum of consumer surplus, tax

revenue and its share of the firm’s after-tax profits:

(1—cp)?
2

(1—cn)?
8

(L —cn)? G] _ (31)

+th|: 5

—G] —&-ah(l—th){

The smallest tax h would be willing to offer the firm is the one that would make it indifferent between (31)
and (30); denote this tax by ¢}. In addition, the highest tax that [ can impose and still receive FDI when h

levies tax t}, is given by t], where
1—cp)’ 1-¢)°
(1—1}) [%—G] =(1-t) [%—G]. (32)
Solving (30), (31) and (32) for the equilibrium tax rates one observes the following:

Proposition 5 Suppose there is a PTA and there exists an equilibrium in which the firm supplies the PTA
from a plant in . Then the equilibrium tax rates are given by t, and t; in (14) and (16); equilibrium tazes

are hence independent of the firm’s ownership structure as long as it is partly owned by residents of f.

This result is convenient, since one can now use changes in the «;’s to shift welfare between residents of

h and [ without affecting the location and price choices of the firm. Equilibrium welfare in h is

(1 — 01)2 + 5(1 — Ch)2 — (1 — 01)2

] ap -G ) (33)

whereas welfare in [ is

(1-a)?

(6* oq) 8

— (1 - ) ——— — uG; (34)

both are increasing in the respective a;. The joint welfare of h and [ is increasing in (a;, + ). So if a
PTA raises joint welfare when the firm is completely foreign owned (a; = a; = 0), it must also do so if

ap + o > 0.

17



Suppose that the PTA has led to FDI consolidation, with the firm closing its plant in h. The latter still
benefits from the PTA, if the sum of consumer surplus and the share of the firm’s after-tax profit claimed
by its residents exceeds welfare prior to the PTA:

(1 - 61)2 5(]. - Ch)2 (1 - 61)2

3(1—Ch)2
g s 85 9”73

el (35)

By Assumption 1, the left-hand side of this inequality is monotonically increasing in aj. The inequality
is satisfied if aj is equal to one, but it is violated if «y is zero. There hence exists a critical value of ay,

denoted by &y, where

3(1—cp)?—(1—¢a)?—8G
B1—cn)?—(1—a)2—8G

0, (36)

ap =

such that for oy, > ay, h is strictly better off under a FTA.
Finally suppose that the PTA led to FDI creation. If country ¢ imports X from f, its unconstrained

optimal tariff is determined by the following maximization problem:

8 ! 4 g 2

max
rif

1—cp—rip)? 1—cp—rip)? 1—cr—my
{( cf —rig)” Ao )t (A Tf)}, (37)
where the first term represents consumer surplus, the second the local residents’ share of the firm’s operating
profit in f and the third tariff revenue. The associated optimal tariff is 7y = (1 —¢f)(1 — 204) /(3 — 2a),

and the corresponding welfare for i is

o\ 3(1 — Cf)2
Uz(wfa Tif) = 23— 20(1‘)2. (38)
Therefore h benefits from the PTA, if
(1—¢)? 5(1—cp)?  (1—¢)? 3(1—cy)?
3 + ap 3 3 G| > 23— 2a7)" (39)

7 Conclusions

This paper examined the effects of preferential trade on the location choice of a foreign investor, tax compe-

tition and social welfare. It was shown that a FTA may lead to FDI creation or consolidation, but typically
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not to FDI destruction. For FDI creation to occur the production costs in A and [ must be in an intermediate
range relative to the production costs in the rest of the world. In particular, they must be sufficiently large
so that in the absence of free internal trade countries individually prefer to rely on imports from the rest
of the world. But they must be small enough so that when markets are integrated in the FTA no country
has an incentive to deter FDI. FDI creation represents a Pareto improvement irrespective of the degree of
tax competition, if the production cost in the low-cost country in the FTA is sufficiently lower than that in
the rest of the world, so that the high-cost country is not hurt if it has to import the good from its partner
country rather than from the rest of the world. However, even if this is not the case and trade deflection
hurts the high-cost country, a FTA may still raise the aggregate welfare of its members. This happens if the
cost differential within the FTA is sufficiently large (and hence the degree of tax competition small) and the
production cost in the low-cost location in the FTA is sufficiently low compared to that in the rest of the
world.

If the cost advantage of the potential FTA relative to the rest of the world is small or nonexistent, a
FTA may fail to induce FDI, even if it is welfare improving. There are two reasons why this may happen.
First, there may be multiple equilibria and the countries may fail to coordinate on an equilibrium with FDI.
Second, the high-cost country may have an incentive to deviate from an FDI equilibrium by reducing its
external tariff so that the firm supplies it from the rest of the world. In both cases, a CU can bring about
FDI and thus improve welfare, as it allows the countries to coordinate on the appropriate common external
tariff.

If the firm had invested in both countries of the potential FTA, then integration will lead to FDI
consolidation. Moreover, tax competition will force tax rates down in the FTA. Yet, the FTA will still raise
joint welfare of the member countries, if the fixed cost of investment is large and the cost differential (degree
of tax competition) within the FTA is sufficiently big (small).

Finally, the paper considered an extension where the firm was also partly owned by residents of the FTA
or CU and showed that this does not affect equilibrium tax rates. Residents of the high-cost country may
now benefit from a preferential trade agreement (even if they did not under full foreign ownership of the

firm), because the resulting tax competition raises the firm’s after-tax profit, of which they collect a share.
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