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Abstract:

In this paper we study the choice between exporting and foreign direct investment
(FDI) in the Cournot duopoly framework. First, we identify the conditions
necessary for exporting and FDI, depending on costs of exporting and the cost of
foreign investment. Then, we discuss various proximity-concentration tradeoffs.
Finally, we demonstrate that six possible types of equilibriums may emerge
depending on various combinations of the key parameters of the model. These
equilibriums include: a monopoly FDI equilibrium, a monopoly exporting
equilibrium, a domestic monopoly equilibrium, a duopoly FDI equilibrium, a
duopoly exporting equilibrium, and no entry equilibrium.

Introduction

There is an extensive literature on the relationship between exporting and
FDI. In this literature several strands can be distinguished. According to the
earliest strand, based on the neoclassical theory of international capital
flows, FDI and trade were seen as substitutes (Mundell, 1957). This
approach was, however, criticized because of relying on the set of
unrealistic assumptions, such as constant returns to scale (CRS) and perfect
competition, which were not in line with the key stylized facts on FDI. '
Another problem was that in the neoclassical approach firms were infinitely

! See, for example, Markusen (2002), Barba Navaretti and Venables (2004) and Caves
(2007). In particular, Markusen (2002, p. 6) noted that: i) “large differences exist across
industries in the degree to which production and sales are accounted for by multinational
firms”, ii) “multinationals tend to be important in industries that a) have high levels of R&D
relative to sales, b) employ large number of professional and technical workers as a
percentage of their total workforces, c¢) produce new and/or technologically complex
products”.
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small and it was not possible to study directly the investment decisions that
took place within the firm.

Therefore, in the 1970s the next strand that attempted to model the firm
decision to produce abroad under increasing returns and imperfect
competition was initiated. In particular, Copithorne (1971), Horst (1971),
and Hirsch (1976) attempted to model an exporting versus FDI decision of
a monopolist using a partial equilibrium framework.” In this framework the
firm faced a trade-off between proximity to the foreign market obtained by
setting up production plants abroad, which allowed to economize on
transportation and tariff costs, and concentration of production in the home
country and serving foreign markets by exporting, which allowed to save
on fixed costs of duplicating production capacity abroad. According to this
framework firms invest abroad in those industries in which the gains from
avoiding trade costs outweigh the costs of setting up production plants
abroad.

In the 1980s the New Theory of Multinational Enterprise (NTME) has
been developed. The development of the NTME has been the consequence
of the emergence of the New Trade Theory (NTT) in the late 1970s and
early 1980s that was based on the tools borrowed from the industrial
organization (IO) literature. The NTT models embedded increasing returns
to scale and imperfectly competitive market structures such as perfect
monopolistic competition or oligopoly. Although particular models differed
with respect to assumptions concerning the market structure, their main
prediction was very similar: firms are more likely to enter the foreign
market via FDI rather than via exporting the higher the trade costs and the
lower fixed costs of entry and the size of economies of scale at the plant
level compared to the firm level.

Krugman (1983) made one of the earliest attempts to formally integrate
MNE:s into the NTT. He extended his earlier general equilibrium model of
international trade under monopolistic competition (Krugman, 1979, 1980)
to introduce the possibility of multinational production. He considered a
simple two country framework with labor as the sole factor of production.
In addition he assumed that countries were exactly the same in terms of
their labor endowments. The symmetry of the model setup implied wage
equalization  across countries which greatly simplified the
analysis.’However, despite its great analytical convenience, the framework

% See chapter 2 in Caves (2007) for a survey of the early literature on the choice between
exporting and FDI.

3 More complex two factor models based on monopolistic competition were proposed by
Markusen and Venables (1998) and Markusen (2002, ch.8). However, their models could
not be solved analytically and the authors had to rely on numerical methods to study the
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assuming monopolistic competition is not very helpful with regard to
studying the strategic interactions between competing firms as in this
framework firms simply neglect the actions of their rivals.

Therefore, the alternative approach based on the partial equilibrium
model of oligopolistic competition was developed by Markusen (1984). His
model assumes the existence of firm-level scale economies as the driving
force for FDI. The MNE’s headquarter produces a service of a firm-specific
asset that can be simultaneously used in multiple plants in a non-rival
manner. As a result, two-plant firms have lower fixed costs than those of
two single plants and this motivates multinational production.

The original approach proposed by Markusen (1984) was extended in
the number of follow-up studies, including Horstmann and Markusen
(1987, 1992), Markusen and Venables (1998, 2000) and Markusen (2002,
ch. 4) who allowed for endogenous market structures and different forms of
imperfect competition. In their models firms had different potential
channels of entering a foreign market and each of these channels incurred
different costs. A firm faced a choice between concentrating production in
the home country and serving foreign markets exporting to achieve scale
economies and producing abroad to benefit from proximity to consumers.
Their models, however, usually assumed that firm entry decisions were
made simultaneously in the first stage of the game.*

The representative example of this extended approach is the formal
model developed by Horstmann and Markusen (1992) in which firms from
home and foreign countries simultaneously decided between: not entering;
entering with one plant supplying both markets; and entering with two
plants, each supplying local customers. In their model three equilibriums
were possible: a classical duopoly with two single-plant firms; a monopoly
with one plant in each country; and a duopoly where both firms had plants
in two countries. The first equilibrium emerged when plant specific costs
were large relative to firm specific and trade costs. The second equilibrium
emerged when trade and firm-specific costs were so high that two firms

properties of the equilibrium solutions. Helpman ez al. (2004) generalized Krugman (1983)
model, retaining the assumption of labor as a single factor of production, to study the role of
labor productivity in the choice between exporting and FDI. They demonstrated that only
firms with highly productive workers can enter foreign markets via FDI, with less
productive workers enter via exporting and firms with the least productive workers do not
enter foreign markets at all. More recently, Krugman (1983) model has been also extended
by Cieslik (2013) to allow for differences between countries in terms of their size.

* The well-known exception is a two-period duopoly model presented in Chapter 4 of
Markusen (2002). This model builds on the earlier framework by Horstmann and Markusen
(1987) in which the MNE moves first while the potential entrant can choose to enter at the
same time or wait until the next period.



Export versus FDI in Cournot duopoly framework 5

could not be profitable. Finally, the third equilibrium emerged with low
plant specific costs.

In contrast to the aforementioned approach, Smith (1987) and Motta
(1992) provided an alternative framework to study the choice between
exporting and FDI in which entry decisions were made sequentially and the
game between two competing firms unfolded as follows. In first stage the
foreign firm decided whether or not to establish a subsidiary in the foreign
country. In the second stage, the indigenous firm from the host country
decided whether to enter the market or not, and then firms engaged in
Cournot quantity competition. Their models assumed that entry decisions
were made taking into account their effects on the subsequent quantity
equilibrium.

Despite the fact that the theoretical studies by Smith (1987) and Motta
(1992) provided descriptions of particular equilibriums that may emerge in
their framework they did not devote much attention to the proximity-
concentration tradeoffs the constitute the central plank of the NTME.
Therefore, the main goal of the paper is to study the role of the proximity-
concentration tradeoffs in the choice between exporting and FDI in the
context of the Smith-Motta framework. The contribution of this paper to
the literature is purely theoretical. In particular, we provide both formal
quantitative and graphical characterization of each proximity concentration
tradeoff and the resulting equilibriums. In addition, we also summarize all
possible equilibriums that may emerge depending on various participation
constraints in a single table. This allows us to identify the necessary
conditions for each equilibrium that may emerge as the outcomes of the
Smith-Motta model and derive a broader set of conclusions. Therefore, this
paper can be seen as an extension of the aforementioned studies.

The organization of this paper is as follows. Section 2 describes the key
assumptions of the model. Section 3 discuses payoffs and participation
constraints associated with particular market entry strategies. Section 4
discusses various proximity-concentration tradeoffs facing the foreign firm.
Section 5 characterizes sixe possible types of equilibriums that may
emerge. Finally, Section 6 summarizes and provides directions for further
research.

Methodology of the research

In this section we describe the methodology of the research and the main
assumptions of the model. To study the choice between exporting and FDI
we use a simple single-country Cournot oligopoly framework. In particular,
we assume that there are only two firms in the domestic country that
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operate in a single industry: the domestic and foreign firms that are not
capacity constrained. For simplicity, it is rther assumed that the good
produced by both firms is homogenous and produced under increasing
returns to scale. Increasing returns to scale are modeled by assuming that
the total cost function is:

TC(x) = F+ G + cx (D

where: F'is the fixed sunk cost of developing the product, G is the fixed
sunk investment cost of entering the market (i.e. building a production
plant), c is the constant marginal cost of production and x is output. It can
be noted that the average cost of production declines with output as the
fixed sunk costs are spread over a larger number of units: AC(x) = (F+G)/x
+c.

It is assumed that the marginal cost of production c is exactly the same
for both foreign and domestic firms. In addition, we assume that if the
domestic firm decides to enter the market it must incur both the fixed sunk
cost of developing the product F and the fixed sunk cost of building the
plant G. However, we assume that the fixed sunk cost F does not apply to
the foreign firm as it was incurred in the past when the foreign firm entered
the market in its home country. Further, the fixed sunk cost G applies to the
foreign firm only when it enters the domestic country market via FDI. If the
foreign firm decides to export instead of doing FDI it can save the fixed
sunk cost but it has to pay a higher marginal cost. Following Smith (1987),
we assume that in addition to the per unit cost of production c¢ the foreign
firm has to pay the trade costs which consist of two components: transport
cost s and tariff # which increase the marginal cost. The transport cost and
the tariff are assumed to be exogenously given.

For simplicity, we use an explicit simple linear inverse demand function
that relates price P to total output X supplied by both firms to the market:

P(X)=a-X, 2)

where a > c is the market size in the domestic country. X is the sum of
output supplied to the market by both firms: X = xr + xp, where xr (xp)
denotes output supplied by the foreign (domestic) firm.

Following Motta (1992) the extensive form of the game between the
foreign and domestic firms is illustrated in Figure 1.
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Figure 1. The extensive form of the game between the foreign and domestic

firms.
Foreign
firm
) Not Invest
invest
Domestic Domestic
firm firm
Not Enter ~ Not Enter
enter enter
i i M-FDI FDI FDI
Fo.relgn Foreign (H F ,0) (H r I )
firm firm
Not export ~ Not export
export exnort
M -EX M EX EX
(0.0) (- 0) (0.1 (e, mgy)

Source: own elaboration based on Motta (1992).

Figure 1 shows the sequence of all the possible actions and outcomes for
domestic and foreign firms. > Each line represents an action, and each box
represents a decision point. The outcomes of actions are shown in
parentheses, where the foreign firm’s profits are listed first.

In the first stage of the game the foreign firm decides whether to do FDI
and incur the fixed sunk cost G of building the plant in the host country or
not. Looking at this choice in the second stage of the game the domestic
firm decides whether to enter the market and pay the fixed sunk cost F+G
or not. If both firms incurred the sunk costs, they play a standard Cournot

output game. In this case the foreign firm earns FDI duopoly profit H?D ",

> It must be noted that the structure of the game proposed by Motta (1992) is different from
Smith (1987). In particular, the time structure underlines different degrees of irreversibility
involved in firms’ decisions. A decision to export by the foreign firm or decision not to enter
by the home firm is a decision that can be reversed once the rival firm has made its decision
whereas the entry and foreign direct investment are the long-run decisions. Also the set of
strategies available to the foreign firm is extended to allow for the option of not entering at
all the market in the domestic country which was a priori excluded in Smith (1987).
Therefore, the approach proposed by Motta (1992) can be treated as a generalization of
Smith (1992).
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while the domestic firm HgDI. If the foreign firm built the production

capacity in the host country market while the domestic firm did not enter
the market, the foreign firm captures the entire market and makes FDI
monopoly profit TT} ™" .

If the foreign firm decided not to do FDI in the first stage of the game
and the domestic firm entered the host country market in the second stage
of the game, the foreign firm chooses whether to serve it via exporting and
pay trade costs s+¢ per unit of exports or not to sell in that market at all. If
the foreign firm decides to export, a third stage of the game comes into play
in which the two firms play the standard Cournot game. In this case the

. . . . EX . .
foreign firm earns exporting duopoly profit II,” and the domestic firm
HLE)X . However, if the foreign firm decides not to export the domestic firm

becomes the monopolist and earns profit ng .

Finally, if the foreign firm decided not to do FDI in the first stage of the
game and the domestic firm decided not to enter the market in the second
stage of the game, the foreign firm chooses again whether to export or not
to sell in the host country market at all. If it exports, it becomes and

exporting monopolist in that market and earns profit Hff ~H_1f it does not
enter then the demand in the host country is left unserved.

Payoffs and participation constraints

In this section we discuss the payoffs associated with particular entry
strategies, and participation constraints that imply non-negative levels of
profits for foreign and domestic firms. First, we consider the case when the
fixed sunk market entry costs for the domestic firm (F + G) are so high that
the domestic firm decides not to enter the market in the domestic country
and the foreign firm becomes a monopolist in the domestic market and
discuss two standard host market entry strategies: FDI and exporting of the
foreign firm. Then, we discuss a more complex case when then foreign
firm has to compete with the domestic firm in the Cournot manner.

FDI monopoly
If the foreign firm decides to serve the domestic market via FDI it must

incur the fixed sunk cost of building the plant G in the domestic country
and its profit function can be written as:
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HZ;I—FDI —[a- X}/:I—FDI ]XIIII—FDI _ CXIIII—FDI -G 3)

Using the first order condition we can obtain the FDI monopoly
equilibrium output:

Xy =St )

The equilibrium monopoly price in the domestic market can be
determined by substituting the FDI monopoly equilibrium output of the
foreign firm (4) into the inverse demand function (2) which yields:

_ a+c
P? FDI — 2 (5)

Substituting equilibrium solutions for output (4) and price (5) into the
profit function (3) yields the equilibrium monopoly profit from FDI for the
foreign firm:

2
Iy~ =(—“2‘:j -G=[xyf-c (6)

The foreign firm enters the domestic country market via FDI only if its
operating profit is bigger than the fixed cost of entry:

2
a-—c
G 7
<[2j (7

If the foreign firm decides to serve the domestic market by exporting its
profit function can be written as:

Exporting monopoly

Y5 =[a— XXM _(c+s+DX 15 (8)

Using the first order condition, we can obtain the exporting monopoly
equilibrium output:
- a—-c—s—t
Xy = s 9)
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The equilibrium monopoly price in the domestic market can be determined
by substituting the exporting monopoly equilibrium output of the foreign
firm (9) into the inverse demand function (2) which yields:

- atc+s+t

e (10)

2

Substituting equilibrium solutions for output (9) and price (10) into the
profit function (8) yields the equilibrium monopoly profit from exporting:

e :(L—H) e ]

2 (1n

The foreign firm enters the market in the domestic country via exporting
only if its profit in that market is positive which implies the following
participation constraint:

s+t<a-c (12)

Domestic monopoly

We also consider the autarky case when the domestic market entry costs are
so high that the foreign firm cannot enter the market and the domestic firm
enjoys a monopoly power. In this case the profit function of the domestic
monopolist can be written as:

Iy =la-X)IXY) —cX) -F-G (13)
Using the first order condition we can determine the domestic monopoly
equilibrium output:

M a—c
X, 2 (14)

The equilibrium monopoly price in the domestic market can be determined
by substituting the equilibrium monopoly output (14) into the inverse
demand function (2) which yields:

v _a-tc
Pp = >
Substituting equilibrium solutions for output (14) and price (15) into the

profit function (13) we obtain the equilibrium monopoly profit for the
domestic firm:

15)
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2
Hg:(“;j —F-G=|x"T-F-c (16)

The domestic monopolist is active in the domestic market if the following
market participation constraint is satisfied:

2
F+G<(a;cj (17)

FDI Cournot duopoly

If foreign firm decides to enter the domestic market via FDI and the
domestic firm decides to compete we have the FDI Cournot duopoly
problem. In this case if the foreign firm enters the market in the host
country and competes with the domestic firm its profit function can be
written as:

I =la— (P +x")xf” —ext” =G (18)

In a similar way we can write down the profit function of the domestic
firm:

I =la— (P +x")x —ex)? =F-G (19)

Using the first order conditions for the domestic and foreign firms the
outputs supplied by both firms to the domestic market can be written as,
respectively:

e = (20)
a—c¢
ng’:T (21)

We can note that the volumes of output supplied by the foreign and
domestic firms to the host country market when the foreign firm enters via
FDI and faces competition from the domestic firm are exactly the same.

The total equilibrium level of output supplied to the host-country market
is the sum of outputs (20)-(21) supplied jointly by the foreign and domestic
firms which can be written as:
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X = e S 2D xy @)

It can be easily noted that the total level of output supplied to the market
is now bigger compared to the previously discussed monopoly FDI and
domestic firm equilibriums due to competition between firm. As the
equilibrium level of output is now bigger the equilibrium price is lower.
The equilibrium price in the domestic market can be determined by
substituting the sum of output (22) into the inverse demand function (2) to
obtain:

a+2c _ a+c
FDI — 3 <pg] :pﬁ:[ FDI — 2 (23)

Using our solutions for the equilibrium quantities (20)-(21) and price
(23) the total profits for the foreign and domestic firms can be written as,
respectively:

2

e :(a—cj _G= [x;‘DI]Z G (24)
2

B

It can be noted that the operating profits of both firms are now lower
compared to the FDI and domestic monopoly equilibriums as now firms
have to compete with each other. Moreover, the overall profit of the foreign
firm is bigger compared to the profit of the domestic firm as it has to pay a
fixed market entry cost F in addition to the fixed cost of building the plant
G.

To ensure that both firms are active in the host-country market we need
to impose the market participation constraints stating that both firms have
non-negative levels of equilibrium profits. These conditions require that
operating profits in the domestic market must be bigger than the fixed
costs. The participation constraint for the foreign firm requires that

2
G<[“‘Cj (26)

3
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The participation constraint for the domestic firm requires that

2
F+G<(“§CJ 27)

It can be noted that it is easier to satisfy the participation constraint for
the foreign firm than for the domestic firm, hence if (27) is satisfied then
also (26) is satisfied. If participation constraints are met, then both firms
have non-negative profits and supply positive amounts of output to the
domestic market.

Exporting Cournot duopoly

If the foreign firm decides to enter the domestic market via exporting and
the domestic firm decides to compete we have an exporting Cournot
duopoly problem. In this case the profit function of the foreign firm can be
written as:

2 =[la—(x +x ) —(c+s+)x* (28)

For the foreign firm exporting to the domestic market from the
production facility located abroad implies a high marginal cost option due
to the existence of transport costs s and tariffs 7. However, this strategy
allows the foreign firm to save on the fixed cost of investment G.

In this case the profit function for the domestic firm can be written as:

M2 =la—(x* +xO —exp* —F-G (29)

Using the first order conditions, we can determine the equilibrium levels
of output supplied by the foreign and domestic firms to the domestic
market, respectively:

x?:a—c—Z(s+t) (30)
3
X :%W 31)

We can note that compared to FDI solutions now the equilibrium levels
of output contain the transport cost and the tariff. As a result the domestic
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firm’s output is higher and the foreign firm’s output is lower compared to
the earlier case when the foreign firm serves the domestic market via FDI.
In the special case when trade is completely free, i.e. s + t = O the output
levels of both firms are the same as in the previous case.

The total equilibrium level of output supplied to the domestic market is
the sum of outputs (30)-(31) supplied jointly by the foreign and domestic
firms that equals:

XOEX —  EX 4 EX 2a—-c)—(s+1) < X !
D F 3

(32)

It can be noted that the equilibrium level of total output supplied to the
domestic market when the foreign firm enters this market via exporting is
smaller compared to compared to the equilibrium level of output in the case
when it enters via FDI (18) due to the inefficiencies associated with the
existence of the transport cost and the tariff.

The equilibrium price in the domestic market can be determined by
substituting the sum of output (32) into the inverse demand function (2)
which yields:

a+2c+s+t
EX — >pFDI

3 (33)
It can be noted that the price in the exporting Cournot equilibrium will
always be higher compared to the FDI Cournot equilibrium due to the
technical inefficiency associated with the existence of the trade cost.
Using our solutions for the equilibrium quantities (30)-(31) and the
equilibrium price (33) we can determine the equilibrium profits for the
domestic and foreign firms, respectively:

2
e :[a—c—32(s+t)j e T 34
2
e :[ﬁj _F-G
° 3 > 15 (35)
=b?F—F—G

It can be noted that for the domestic firm it is always better if the
foreign firm enters the domestic market via exporting rather than via FDL
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The domestic firm’s profit is higher when the foreign firm exports than
when it enters via FDI for two reasons: i) the domestic firm’s larger sales,
i1) a higher equilibrium price. Hence, for the domestic firm ng > HgDI is
always satisfied.

However, for the foreign firm such a simple generalization cannot be
made. Although the operating profit associated with FDI is higher than the
exporting profit, the fixed cost of investment G can make the foreign firm’s
overall profit of FDI lower than the profit from exporting. Hence, whether
the profit from exporting is bigger or smaller compared to the profit from
FDI for the foreign firm depends on the interplay between the trade and
investment costs (s + ¢ and G). This ‘proximity-concentration’ tradeoff will
be studied in the next section.

To ensure both firms are active in the domestic market we must impose
market participation constraints on the domestic and foreign firms stating
that they must have non-negative levels of profits. The participation
constraint for the foreign firm requires that:

2(s+1)<a-c (36)

Similarly, the participation constraint for the domestic firm requires
that:

2
F+G< (%—I—SHJ (37)

It can be noted that now it is easier for the domestic firm to satisfy the
participation constraint as it has a higher operating profit compared to the
previous case when the foreign firm entered the domestic market via FDIL
If both (36) and (37) are satisfied, then both firms have non-negative profits
and supply positive amounts of output to the domestic market.

Proximity-concentration tradeoffs

In this section we discuss various proximity-concentration tradeoffs facing
the foreign firm. First, we discuss the tradeoff between FDI monopoly and
exporting monopoly for the foreign firm, then the tradeoff between FDI and
exporting under duopoly, and finally we discuss the tradeoff between FDI
monopoly and exporting duopoly.



16  Andrzej Cieslik

Tradeoff between FDI monopoly and exporting monopoly

To study the tradeoff between FDI monopoly and exporting monopoly we
compare profits of the foreign firm for FDI monopoly (6) and exporting
monopoly (11). The profits of the foreign firm from FDI monopoly and
exporting monopoly are equal when:

_ 2@—-c)s+1)—(s+1)*

4
If the fixed cost of investment G is bigger (smaller) than the threshold value
(38) the foreign firm prefers exporting (FDI) monopoly to FDI (exporting)
monopoly.

G

(38)

Tradeoff between FDI duopoly and exporting duopoly

To analyze the tradeoff between FDI duopoly and exporting duopoly we
compare profits of the foreign firm from FDI duopoly (24) and exporting
duopoly (34). The profits of the foreign firm from exporting duopoly and
FDI duopoly are equal when:

_Ha=o)(s+1) —4(s+1)*
9

G (39)

If G is bigger (smaller) than the threshold value (39) then exporting (FDI)
is the preferred entry strategy for the foreign firm. It can be noted that
threshold value of the fixed cost (39) is bigger than (38). This means that
increased competition in the domestic market makes the entry of the
foreign firm via FDI less likely. Moreover, FDI can always be a preferred
to exporting for certain combinations of model parameters such as the high
trade cost and the low fixed cost of investment. Similarly, exporting can
always be a preferred to FDI for certain combinations of model parameters
such as the low trade cost and the high fixed cost of investment.

Tradeoff between FDI monopoly and exporting duopoly

To analyze the tradeoff between FDI monopoly and exporting duopoly we
compare profits of foreign firm from FDI monopoly (6) and exporting
duopoly (35). The profits of the foreign firm from FDI monopoly and
exporting duopoly are equal when:
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_Sa —c)? N Adla—c)s+1)—4(s+1)°
36 9

G

(40)

If the fixed cost of investment G is bigger (smaller) than the threshold value
(40) then exporting (FDI) is the preferred entry strategy for the foreign
firm. In addition, FDI can always be a preferred to exporting for certain
combinations of model parameters such as the high trade cost and the low
fixed cost of investment. Similarly, exporting can always be a preferred to
FDI for certain combinations of model parameters such as the low trade
cost and the high fixed cost of investment.

Equilibriums

In this model six possible equilibriums may emerge depending on various
combinations of the key parameters of models: a FDI monopoly
equilibrium, an exporting monopoly equilibrium, a domestic monopoly
equilibrium, a FDI duopoly equilibrium, an exporting duopoly equilibrium,
and a no-entry equilibrium.

To identify those equilibriums we distinguish between three types of
trade and investment costs for the foreign firm: low (i.e. 2(s+f)<a—c

2
and G < (a — C] , respectively), high (i.e. a—c<2(s+t)<2(a—c) and
3

2 2
(a - C] <G< [a - C} , respectively), and prohibitively high (i.e.
3 2

a—c¢

2
(s+t)>a—-c and G > [ j , respectively). When low costs occur the

foreign firm is able to enter the host market and compete with the domestic
firm. When high costs occur the foreign firm is able to enter the host
market only if the domestic firm does not enter. Finally, when these costs
are prohibitively high the foreign firm does not enter at all.

We also distinguish four different ranges of the fixed sunk costs for the

2
domestic firm: low le.F+G< (a — C) ), high (ie.,
3

2 2
(a ; Cj <F+G< (a—c;ﬁ—t] ), very high (i.e.

2 2
(“ - C] SF+G> (“‘C””) ) and prohibitively high
2 3
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2
(e.r+G> (Hj ). When the low fixed costs occur the domestic firm is
2

able to compete with the foreign firm irrespectively of its entry strategy.
When the high fixed costs occur then the domestic firm is able to compete
with the foreign firm only when it exports. When the fixed costs are very
high the domestic firm can enter only when the foreign firm does not enter.
Finally, when the costs are prohibitively high the domestic firm does not
enter irrespectively of the decision of the foreign firm.

We start with the discussion of the benchmark equilibriums in
which the domestic firm decides not to enter the market and the foreign
firm becomes a monopolist serving the host country market either via FDI
or via exporting. Then, we describe FDI and exporting duopoly
equilibriums. Finally, we discuss the domestic monopoly and no entry
equilibriums.

The FDI monopoly equilibriums may occur when the domestic firm
is unable to compete with the foreign firm irrespectively of its entry
strategy (i.e. when the fixed sunk costs are very high), or only when it
enters via FDI (i.e. when the fixed sunk costs are high) or when the
domestic firm does not enter the market at all (i.e. the fixed sunk costs are
prohibitively high).

If the fixed sunk costs are high the domestic firm is unable to
compete with the foreign firm only when it enters via FDI and both trade
and investment costs are low then there is no tradeoff. This is because the
foreign firm always chooses FDI to capture the entire market in the host
country instead of having to share the market with the domestic firm when
exporting. However, if the trade costs are low while the investment cost is
high then the foreign firm faces the tradeoff between becoming a
monopolist when it enters via FDI and sharing the market with the local
firm when it exports. Hence, it chooses FDI and becomes the monopolist
only if the investment cost is below the threshold level (40). Moreover, the
foreign firm chooses FDI and becomes the monopolist when: i) the trade
costs are high and the investment cost is low, ii) both trade and investment
costs are high, iii) the trade costs are prohibitively high and the investment
cost is low, and iv) the trade cost are prohibitively high and the investment
cost is high.

If the fixed sunk costs are very high the domestic firm is unable to
compete with the foreign firm irrespectively of its entry strategy and both
trade and investment cost are low then foreign firm faces the tradeoff
between FDI and exporting. It chooses FDI only if the investment cost is
below the threshold level (38). Similarly, if the trade costs are low and the
investment cost is high or when both trade and investment costs are high



Export versus FDI in Cournot duopoly framework 19

the foreign firm chooses FDI only if the investment cost is below the
threshold level (38). Moreover, the foreign firm chooses FDI and becomes
the monopolist when: i) the trade costs are high and the investment cost is
low, ii) the trade costs are prohibitively high and the investment cost is low,
and iii) the trade cost are prohibitively high and the investment cost is high.

Also, if the fixed sunk costs are prohibitively high the domestic firm is
unable to survive in the market even as a monopolist and both trade and
investment cost are low then foreign firm faces the tradeoff between FDI
and exporting. It chooses FDI only if the investment cost is below the
threshold level (38). If the trade costs are low and the investment cost is
high or when both trade and investment costs are high the foreign firm
chooses FDI only if the investment cost is below the threshold level (38). In
addition, the foreign firm chooses FDI and becomes the monopolist when:
1) the trade costs are high and the investment cost is low, ii) the trade costs
are prohibitively high and the investment cost is low, and iii) the trade cost
are prohibitively high and the investment cost is high.

Exporting monopoly equilibriums may occur only when the domestic
firm is unable to compete with the foreign firm irrespectively of its entry
strategy. This occurs when the fixed sunk costs for the domestic firm are
very high or prohibitively high. If both trade and investment cost are low
then the foreign firm faces the tradeoff between FDI and exporting. It
chooses exporting only if the investment cost is above the threshold level
(38). Similarly, if the trade costs are low and the investment cost is high or
when both the trade and investment costs are high the foreign firm chooses
exporting only if the investment cost is above the threshold level (38). In
addition, the foreign firm chooses exporting and becomes the monopolist
when: i) the trade costs are low and the investment cost is prohibitively
high, and ii) the trade costs are high and the investment cost is prohibitively
high.

Next, we discuss the duopoly equilibriums in which the domestic firm
decides to enter the market and compete with the foreign firm. The duopoly
FDI equilibriums occur only when the the fixed sunk costs are low and
domestic firm is able to compete with the foreign firm irrespectively of its
entry strategy. If both trade and investment costs are low the foreign firm
faces a tradeoff between FDI and exporting. It chooses FDI only if the
investment cost is below the threshold level (39). Moreover, the foreign
firm always chooses FDI when: i) the trade costs are high and the
investment cost is low, and ii) the trade costs are prohibitively high and the
investment cost is low.

The duopoly exporting equilibriums occur when the domestic firm is
able to compete with the foreign firm irrespectively of its entry strategy, or
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only when it exports. If the fixed sunk costs are low and the domestic firm
is able to compete with the foreign firm irrespectively of its entry strategy
and both trade and investment costs are low the foreign firm faces a
tradeoff between FDI and exporting. It chooses exporting only if the
investment cost is above the threshold level (39). In addition, the foreign
firm always chooses exporting when: i) the trade costs are low and the
investment cost is high, and ii) the trade costs are low and the investment
cost is prohibitively high.

If the fixed sunk costs are high and the domestic firm is able to compete
with the foreign firm only when it exports and the trade costs are low while
the investment cost is high the foreign firm faces a tradeoff between
becoming a monopolist when it enters via FDI and sharing the market with
the local firm when it exports. It chooses exporting only if the investment
cost is above the threshold level (40). Moreover, the exporting duopoly
equilibrium occurs when the trade costs are low and the investment cost is
prohibitively high.

Finally, the domestic monopoly equilibrium occurs if the fixed sunk
costs are low, and the domestic firm is able to compete with the foreign
firm irrespectively of its entry strategy, when: i) both trade and investment
costs are high, ii) the trade costs are high and the investment cost is
prohibitively high, iii) the trade costs are prohibitively high and the
investment cost is high, and iv) both trade and investment costs are
prohibitively high. Similarly, the domestic monopoly equilibrium occurs if
the fixed sunk costs are high, and the domestic firm is able to compete with
the foreign firm irrespectively of its entry strategy, when: i) the trade costs
are high and the investment cost is prohibitively high, and ii) both trade and
investment costs are prohibitively high. If the fixed sunk costs for the
domestic firm are very high the domestic monopoly equilibrium occurs
only if both trade and investment costs for the foreign firm are prohibitively
high. The no entry equilibrium occurs only when the fixed sunk costs for
the domestic firm are prohibitively high and both trade and investment
costs for the foreign firm are prohibitively high.

Figures 2-5 and Table 1 provide the summary of the results for
different cases of ranges of participation constraints for domestic and
foreign firms as well as tradeoffs between FDI and exporting.
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Figure 2. Possible equilibriums when the fixed costs for the domestic firm are
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Figure 3. Possible equilibriums when the fixed costs for the domestic firm are
high, (i.e., (a — CJZ <F+G < (sz )-
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Figure 4. Possible equilibriums when the fixed costs for the domestic firm are
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Figure 5. Possible equilibriums when the fixed costs for the domestic firm are

2
prohibitive, (i.e. 5~ (a - Cj ).
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Table 1. Monopoly and Cournot Duopoly Equilibriums

Domestic firm a-cY a-cY a—c+s+tY
Foreign firm F+G<( 3 j ( 3 j <F+G<(73 j
FDI duopoly if
2s+t)<a—c <4(a—c)(s+t)—4(s+t)2
and 9
a—c) Exporting duopoly if FDI monopoly
G< 3 JHa—os+n - dGs+1)’
9
FDI monopoly if
2s+t)<a-—c S(a—c)® Ala—c)s+1)—4(s+1)?
. G< +
and Exporting duopoly 36 9
a—c) a—cV Exporting duopoly if
3 <G<[ 5 ) G 3a=0)  Aa=c)s+n-d(s+1)’
36 9
a—-c<2(s+t)<2(a—c)
and FDI duopoly FDI monopoly
2
G < (a - cj
3
a—c<2(s+t)<2(a-c)
and Domestic monopoly FDI monopoly
5] o5
3 2
2(s+t)<a-c
and Exporting duopoly Exporting duopoly

a—c¢ ?
G>( j
2

a—c<2(s+t)<2(a-c)
and

a—c ?
G>( J
2

Domestic monopoly

Domestic monopoly

(s+t)>a—-c
and

a—c ?
G<( j
3

FDI duopoly

FDI monopoly

(s+t)>a—c
and

(5 o5

Domestic monopoly

FDI monopoly

(s+t)>a-c
and

Domestic monopoly

Domestic monopoly




26  Andrzej Cieslik

Table 1. Monopoly and Cournot Duopoly Equilibriums

Domestic firm a—c+s+t a-cY a—cY
Foreign firm 3 <F+G<[ ) j F+G>[ 2 j
FDI monopoly if FDI monopoly if
2s+t)<a-c G<2(a—c)(s+t)—(s+z)2 G<2(a—c)(s+t)—(s+t)2
and 4 4

a—c ?
G<( j
3

Exporting monopoly if

2
G> 2(a—c)(s+t)—(s+1)

Exporting monopoly if

2
G> 2@a—-c)(s+t)—(s+1)

4 4
FDI monopoly if FDI monopoly if
2(s+t)<a-c _ _ 2 e _ 2
G< 2(a—c)(s+t)—(s+1) G < 2@—-c)(s+t)—(s+1)
and 4 4

G

Exporting monopoly if

>2(a—c)(s+t)—(s+l)2

Exporting monopoly if

2
G> 2a—-c)(s+1)—(s+1)

4 4
a-c<2s+1)<2(a-c)
and FDI monopoly FDI monopoly
G< (a _CJ.
3
FDI monopoly if FDI monopoly if
a—c<2(s+1)<2(a-c) _ _ 2 _ — 2
o G< 2a—-c)(s+t)—(s+1) G< 2@a—-c)(s+1t)—(s+1)
, 4 4
(“ . Cj- <G< [“ ;Lj Exporting monopoly if Exporting monopoly if
_ _ 2 _ _ 2
G> 2(a—c)(s +4t) (s+1) G> 2(a—c)(s +4t) (s+1)

2(s+t)y<a-—c
and

a—c¢ ?
G>( J
2

Exporting monopoly

Exporting monopoly

a-c<2(s+t)<2a-c)
and

_,2
G>[a c]
2

Exporting monopoly

Exporting monopoly

(s+t)>a-c
and

a—c¢ ?
G<[ j
3

FDI monopoly

FDI monopoly

(s+t)>a-c
and

(5 o5

FDI monopoly

FDI monopoly

(s+t)>a-c
and

Domestic monopoly

No entry
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Source: own elaboration.

Conclusions

In this paper we investigated the role of the proximity-concentration trade-
off in the choice between exporting and FDI in the context of the Smith-
Motta model. First, we identified the conditions necessary for exporting
and FDI, depending on the trade costs and the cost of foreign direct
investment. Then, we demonstrated that six types of possible equilibriums
might emerge depending on various combinations of the parameters of the
model: the monopoly FDI equilibrium, the monopoly exporting
equilibrium, the domestic monopoly equilibrium, the FDI duopoly
equilibrium, the exporting duopoly equilibrium and no entry equilibrium.

The theoretical framework employed in this paper was, however, based
on very specific assumptions. In particular, it was assumed for simplicity
that the demand function was linear. Therefore, in future studies it would
be useful to investigate whether the theoretical findings reported in this
paper generalize to other demand functions, for example such as iso-elastic
demand functions derived from CES utility. Moreover, it was assumed that
the firms were equally productive and not capacity constrained. Therefore,
it would be useful to relax these assumptions in future theoretical studies.
Finally, in this paper we did not study the antitrust policy and welfare
implications of particular equilibriums that could be potentially considered
in future studies.
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