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A STRATEGY FOR THE FOREIGN MARKET
PENETRATION UNDER COMPLETE INFORMATION*

SEON JAE KIM* - YOUNG HAN KIM =

This study examines the optimal foreign market penetration strategy of a dom-
estic firm when the firm engages in Bertrand competition with an incumbent firm in
a foreign market. The study demonstrates that under complete information about the
product quality of the entrant firm, the entrant firm prefers to choose a less expens-
ive entry mode when the foreign consumers’ marginal rate of substitution between
quality and price is high.

A high import tariff of the foreign government induces the entrant firm to prefer
FDI 10 exporting if the MRS is high and FDI has a tariff~jumping effect. If the in-
cumbent firm is a local firm, the entrant firm is more reserved in choosing FDI.
When the incumbent firm is a local firm, an import tariff improves foreign social
welfare only when MRS is low. When MRS is high, the import tariff deteriorates
social welfare of the foreign country.

I. INTRODUCTION

This study examines how a firm decides its foreign market penetration strat-
egies when the firm is under Bertrand competition with an incumbent firm in a
foreign market. To focus on the strategic aspects of Bertrand competition and its
effects on the firm’s strategies, we assume complete information about product
quality; quality of the entrant firm is a common knowledge to foreign consumers
and the incumbent firm.

When a domestic firm tries to enter the foreign market where there is an in-
cumbent firm, two firms are in a duopoly relationship in the foreign market and
they compete in prices. We consider how the entrant firm’s market penetration
strategy is influenced by two different types of the incumbent firm; a local firm
and a competing firm which entered the foreign market from a third country ear-
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lier than the entrant firm by choosing exporting. There are two different types of
FDI; FDI in sales networks which has no tariff-jumping effect and FDI in man-
ufacturing sector which has a tariff-jumping effect. In this study, we examine the
market penetration strategies of a firm in both types of FDI, and we analyze
how different FDI types influence the firm’s strategies. Finally, we determine how
the foreign government trade policy influences the entrant firm’s market pen-
etration strategics and what would be the optimal domestic government policy
with respect to the market penetration process.

This study demonstrates that under compiete information about the product
quality of the entrant firm, the entrant firm prefers to choose a less expensive en-
try mode when the foreign consumers’ marginal rate of substitution(MRS) be-
tween quality and price is high. When the foreign consumers are more concerned
about quality rather than the price level, then it is not essential for the entrant
firm to choose the cheapest entry mode and therefore, it might consider other
factors of market penetration.

The import tariff of the foreign government has different effects on the firm’s
market penetration strategies depending on the type of FDI and MRS of the for-
eign consumers. If the MRS is high and FDI has the tariff-jumping effect, a high
import tariff induces the entrant firm to prefer FDI to exporting. If the incum-
bent firm is a local firm, the entrant firm is more reserved in choosing FDI.

When the incumbent firm is another exporter, an import tariff of foreign
country always improves social welfare of foreign country. But when the incum-
bent firm is a local firm, an import tarff improves foreign social welfare only
when MRS is low. When MRS is high, the import tanff deteriorates social wel-
fare of the foreign country.

The remainder of this study is organized as follows: In the next section, the
model is presented. The third section describes equilibrium market penetration
strategies under Bertrand competition. The fourth section describes the effect of
foreign government trade policy on market penetration strategies. The fifth sec-
tion presents the welfare analysis of the foreign government trade policy. Finally,
section six finishes with some concluding remarks.

II. THE MODEL

A preference of each foreign consumer is described by
U= 6q—bp, if she buys a unit at price p;
| 0, if she does not buy

where 6 is a taste parameter of a consumer which is uniformly distributed
over the interval § € [, 9] where =0+ 1 and 9 > 0. b is the parameter which
represents the magnitude of the consumer’s marginal rate of substitution between
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price and quality, and P is the product’s price."

Assume that a domestic firm which tries to enter a foreign market is produc-
ing a high quality good (g,) with a high variable cost (C,)) and an incumbent
firm in the foreign market is producing a low quality good (g, ) with a low vari-
able cost (C,).2 The domestic entrant firm and the incumbent firm set the price
P* and P’ simultaneously. The foreign consumers buy the entrant firm’s high qu-
ality good only when the consumer surplus from purchasing the high quality
good is higher than the surplus from purchasing the low quality good as follows:
0g,— bP)—(9, — bP) = 0. Hence, only the consumer whose taste parameter is

higher than b —0P) buy the high quality product.
4,4,

There are two types of incumbent firms in the foreign market; a local incum-
bent firm and a competing firm which entered the foreign market from a third
country earlier than the entrant firm by choosing exporting. The difference be-
tween two types of incumbent firms is that a local incumbent firm does not in-
volve the variable cost of exporting S and also need not to pay tariff even if the
foreign government imposes tariff while the incumbent firm which entered earlier
by choosing exporting bears the variable cost of exporting S and pay the tariff.

Therefore, based on the assumption of the uniform distribution of the taste
parameter, the demand functions of the two firms are:”

_br =P

M D' =DyP. P =(7 - “g=

! With the given utility function, the exact form of the marginal rate of substitution between price

and quality is %_ = —z— . Therefore, b is the coefficient which represents the magnitude of the mar-

ginal rate of substitution between price and quality. In the demand function and in our further dis-
cussion, the consumer’s parameter 6 is canceled out by the assumplion of a uniform distribution of the
taste parameter between zero and one. Therefore. we use the parameter & Lo represent the character-
istics of the foreign consumers.

2 An anonymous referee suggested to check the case when the incumbent firm produces a high
quality product, and also the case when the incumbent firm can change its product quality. ie.. the
case when quality is a strategic variable. The introduction of quality as a choice variable will produce
many interesting implication of the firm's strategy. However, in the case where the incumbent firm
produces a high quality product. the basic direction of the firm’s strategy will be same as described in
Corollary 1 and 2. The change of the incumbent firm’s quality from L to H will change the coefficient
of the equilibrium condition, (13} and (25). However, the direction of the optimal entry strategy of the
entrant firm is determined by the comparative statics of the equilibrium condition such as (13) and
(25). Therefore, even if product quality of the incumbent firm 1s changed from L to H. the direction
of entry strategy will not be changed.

The assumption “g > 0" means that the minimum taste parameler is non-negative and therefore
consumer surplus is also non-negative because no firm will charge the price which yields a negative
consumer surplus. Therefore, based on the assumption, every consumer buys one unit of the good,
whether it is a product of the incumbent firm or the entrant firm.
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; P - P
@ pi=piP.P)= (Y- o)

Then, when both the incumbent and the entrant firm are exporting firms, the
profit functions of the entrant firm(H) and the incumbent firm(L) are as fol-

lows ¥

(G) O, =(P -~ CH—S)[E—A%TP)]

@) H[=(P’~CL—S)[%%)—I)—£]

The reaction functions of the two firms are:

. PHCutS | AG o PHC. S A
) p= > tp s P'= 3 2b

where Ag=¢q,,—q,

The above reaction functions show that the two goods are strategic complements
with upward sloping reaction functions. The Nash equilibrium price levels are

©) P= 2C4+C, +38 4 Aq(2§—ﬁ)’
3 36

| 2CL+CH+3S Aq(@—-Z&)
pi= 3 T35

Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits of the two firms under complete information about
product quality as follows:

™M ;=54 (25-0- bﬁqc ).

where AC=Cy— C,

—3—1)‘]—(5—2Q+ bﬁq ):

. EUQILIBRIUM MARKET PENETRATION STRATEGIES
UNDER BERTRAND COMPETITION

When the entrant firm chooses Foreign Direct Investment(FDI) as its entry
mode, then, it involves a sunk cost of FDI(f), and no longer bears the variable

*In complete information games, there is no difference between a one-period game and a multi-
period game because there is no structural difference of information between the periods.
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cost of exporting. If the incumbent firm is another exporter, then it bears the
marginal cost of exporting 5.

a). When the incumbent firm is another exporting firm®

When the incumbent firm is another exporting firm, if the entrant firm choos-
es FDI, the profit functions of the entrant firm(H) and the incumbent firm(L)
are as follows:

® I, =(P-C)[7 - B P)]

© /=P - Cms)[ﬁ%}q’,’—')—g]

The two firms’ reaction functions are
P+CH+A49 pi= PFP+C.+S Ag8

2 20 2 2
where Ag=¢q,—q,

(10) P=

From the above reaction functions, we can obtain the following Nash equilib-
rium prices:

(11) Pe: 2CH+ CL+S _+_ AC](2§—Q) .
3 3b
. 2C.+Cut2S | Ag@@—208)
Pr= 3 T3

5 An anonymous referee suggested to drop the section III because is a special case of section IV,
However, to find out the effect of the government intervention whether it is a domestic government or
a foreign government, we think it would be necessary (o check the case where is no government inter-
vention as a milestone of further discussion on the effect of government intervention. So, even if we
fully agree with the referee’s idea, for the readers’ convenience to understand the effect of government
intervention, we leave the section I1I in this revised version.

% An anonymous referee also pointed out the necessity of the analysis with the assumption that the
incumbent firm also chooses FDI. This additional analysis will give us more insights on the firm's
strategy in various market situations if we have concrele information about the technology variables
such as quality and costs. Even in that case, the basic direction of the firm’s strategy will be same as
described in Corollary 1 and 2 with the same reason described in footnote |. That is, the change of
the incumbent firm’s entry mode from exporting to FDI will change the marginal cost of the incum-
bent firm. However, the direction of the optimal entry strategy of the entrant firm is determined by
the comparative statics of the equilibrium condition such as (13) and (25). Therefore, even if there is a
change in the marginal cost of the incumbent firm, the direction of entry strategy will not be changed.
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Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits when the entrant firm chooses FDI as follows:

z.FDI:Aq_ " bAC—S) y _
(12) m;™ =gt (206 L——LM ) -7,

Proposition 1. When the incumbent firm in the foreign market is a firm which
entered the foreign market earlier by choosing exporting, the entrant firm prefers
FDI to exporting as an entry mode if

(13) fs%(4§~z_e+—bf5—;qu—C1).

Proof: The entrant firm chooses FDI only if its profit from FDI is larger than
exporting as follows:

eror _ Aq (57 BAC=S) ¥ _
@0 =4 (g BACSSL ]

i 4f (-0 45

By rearranging (14), we obtain the condition (13). QED.

The results of proposition 1 and other results of different cases are summar-
ized in table 1.
The proposition 1 gives us the following properities of the firm’s market pene-
tration strategy.

Corollary 1. a). When the marginal cost of exporting is relatively high, the en-
trant firm prefers FDI to exporting as an entry mode if the foreign consumers’
marginal rate of substitution(MRS) between quality and price is high.

b). When the marginal cost of exporting is relatively low, the entrant firm
prefers FDI to exporting if the foreign consumers’ MRS between price and qual-
ity is low.

¢). When the entrant firm chooses FDI, the incumbent firm's profit always
decreases.

Proof: a). When we denote the right hand side of the condition of condition (13)
as A, if $)2AC, then the partial derivative of A with respect to & turns out to
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[Table 1] The Market Penetration Strategies under Bertrand Competition

When the incumbent firm is | When the incumbent firm is
another exporter a local firm
When foreign If exporting is expensive The entrant firm prefers
consumers’ (5> 2AC), the entrant firm exporting to FDI.
MRS between | prefers FDI to exporting.
price and If exporting is not expensive,
quality(d) is the entrant firm prefers
high exporting to FDL
When foreign If exporting is expensive The entrant firm prefers
consumers’ (87 2A C), the entrant firm FDI to exporting.
MRS between | prefers exporting to FDI. The entrant firm is more
price and If exporting is not expensive, | reserved in choosing FDI
quality(d) is low | the entrant firm prefers than the case when the
FDI to exporting. incumbent firm is another
exporter.

be positive as follows:

S

A=y

(48-20+

0A _ SIS—2A0)

b 9Aq

b(5=2A0)
Agq

>0 where

) . That 1s, when the exporting 1s relatively

more expensive, if the marginal rate of substitution is higher, the coefficient inter-
val supporting the equilibrium with FDI becomes bigger.™
b). If SC2AC, then the partial derivative of A with respect to b turns out to

be negative as follows:

S

A=-5 (46-20+

9

0A _ _SS—2AQ)

ob 9Aq

b(S—2A0)
Agq

0  where

). That is, when the exporting is relatively

cheaper, if the marginal rate of substitution is lower, the coefficient interval sup-
porting the equilibrium with FDI becomes bigger.

¢). When the entrant firm chooses FDI, the marginal cost of the entrant firm
is relatively cheaper than the incumbent firm's marginal cost and therefore. the
entrant firm becomes more price compelitive as long as the condition (13) is sat-
isfied. This is shown as follows: The average marginal cost when the entrant firm

chooses FDI is % The demand level for the entrant firm 1s

c_m3_bP=P) 1 ({5 _ b(285 —2A0)
D;=49 — —6(49 20+ 7 )

"The above analysis shows that when & is high. A becomes higher and therefore, the critical value
of the sunk cost in (13) becomes higher. Therefore, it is more likely that the equilibrium with FDI hol-
ds. Therefore, we the above ‘coefficient interval’ can be rephrased as condition.
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Therefore, the marginal cost entrant firm which chooses FDI is the following av-
erage sunk cost, which is smaller than the marginal cost of exporting.

f _ 28 ([ 4—-20+b(S-2AQ)Aq
D =3 (@29 reas—2aciag )¢5 QD

The Corollary 1 demonstrates that when the foreign consumers’ marginal rate
of substitution between price and quality is relatively high, the entrant firm pref-
ers to choose relatively less expensive entry mode. The implication of Corollary 1
is that when foreign consumers are sensitive to price level, the entrant firm al-
ways has to choose the least expensive entry mode without other options.

b). When the incumbent firm is a local firm

When the incumbent firm is a local firm, the incumbent firm does not involve
the marginal cost of exporting. Therefore, when the entrant firm chooses export-
ing, the profit functions of the entrant and incumbent firms are as follows:

. ~ p(P—p
(15) ;= (P - Cy—9) |5 - b P) qL)]

19 m/=(p - cy|[ 2L ]
The two firms’ reaction functions are

., P+C.HS | AG o, P+C.  Ag8

The Nash equilibrium price levels are

Pl = 3 3

The Nash equilibrium profits of the two firms, when the incumbent firm is a
local firm and the entrant firm is choosing exporting, are as follows:

(19) ;=5 (25 -9 HACES Y

=5 (3 -2+ SAEESY)
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Above results show that when the incumbent firm is a local firm, if the en-
trant firm chooses exporting, the profits of the entrant firm is smaller than the
case when the incumbent firm is another exporter. The reason for this result is
that the marginal cost of the entrant firm becomes relatively higher when the in-
cumbent is a local firm even though the absolute price level is the same as the
case when the incumbent firm is another exporter.

Now, if the entrant firm chooses FDI, when the incumbent firm is a local
firm, the profit functions of the entrant and the local incumbent firms are as fol-
lows:

Q) 1= (P - oo -2E=LL] -y

4,4,
@) mi=(p - C)[HEZL )

The two firms’ reaction functions are as follows:

o P+Cy | A@G ,_ PHC.  Ag
22 P=———+5p . P =— 5%

The Nash equilibrium price levels are

(23) p'= 2C4+ C, + Ag(26—8) ’
3 3b
; 2C,+ Cy Aq@—l@)
Pr==3"1"%

Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits of the two firms as follows:

Qo 1 =-Gf (B -0-LRC) . ni=Gf (6-20+500)

From the above results, we obtain proposition 2 about the strategy of entrant
firm.

Proposition 2. When the incumbent firm is a local firm which involves no mar-
ginal cost of exporting, the entrant firm prefers FDI to exporting as an entry
mode if

m)fs%ﬂﬁﬁg-ﬁﬁgﬂly
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Proof: The entrant firm chooses FDI only if its profit from FDI is larger than
the profit exporting as follows:

26) n:FD’=%§(2§—g—%}Q)3 —f>

l—If’,.IEXP :% (25 —g- b{Aqu-l-AS) ):

By rearranging (26), we obtain the condition (25). QED.

Corollary 2. When the incumbent firm is a local firm, if the foreign consumers’
marginal rate of substitution between the quality and price is low, the entrant
firm prefers FDI to exporting as an entry mode. When the incumbent firm is a
local firm, the entrant firm is more reserved in choosing FDI than the case when
the incumbent firm is another exporting firm.

Proof: When we denote the right hand side of the condition (25) as B, the partial
derivative of B with respect to b turns out to be negative as follows:

0B _ _ SS8+2A0) H(S+2A0)
ob 9Aq Aq
implies that when the marginal rate of substitution is low, the coefficient interval
supporting the equilibrium with FDI becomes larger.

The fact that the entrant firm is more reserved in choosing FDI when the in-
cumbent is a local firm is shown by that the entrant firm chooses FDI only if the
sunk cost is lower than the case when the entrant firm is another exporting firm.
This can be shown by comparing the condition (13) and (25). QED.

The reason why the entrant firm is more reserved in choosing FDI is that the
relative price of the entrant firm becomes less competitive than the case when the
entrant firm is another exporter if the entrant firm chooses FDI. This is shown
by following relation:

{0 where B=—g~(4§—2g~— ).This

P'U=local) _ bQCut C)+AgQ20-8)
P b(Cut2C) + Ag(6—20)

P‘(I=exporter) _ _bQC,+ C.+ S) + Aq(26—8)
Prcsponer b(Cu+2C. +25) + Ag(6—26)

The above relation is the result of the fact that the marginal cost of the local in-
cumbent firm(C,) is lower than the marginal cost of an incumbent firm which is
another exporting firm(C, + S).
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When the incumbent firm is a local, the profit of incumbent firm decreases
when the entrant firm chooses FDI just like when it is another exporting firm.

N. THE EFFECTS OF FOREIGN GOVERNMENT TRADE POLICY
ON MARKET PENETRATION STRATEGIES

When the foreign government levies an import tariff, this import tariff has
different effects on the entrant firm’s market penetration strategies depending on
whether the entrant firm chooses FDI in direct sales outlet or FDI in manufac-
turing and whether the incumbent firm is a local firm or not. If the entrant firm
chooses FDI in manufacturing sector, it has a tariff-jumping effect, but FDI in
direct sales outlet has no tariff-jumping effect. In this section, the effect of foreign
government import tanff on the entrant firms strategy is discussed in each differ-
ent cases as mentioned above.

a). When the incumbent firm is another exporter

When the incumbent firm is another exporter, if the foreign government
imposes an import tariff, the incumbent firm also has to pay. Therefore, if the
entrant firm chooses exporting and if the foreign government imposes a specific
import tariff, the profit functions of the entrant and incumbent firms are as fol-
lows:

@) m=(P -, - s-0s - B
28) M,=(P - C, - S—t)[ﬂc_ﬁ%fll -9

Then, the Nash equilibrium price levels are

3 3b
,_ 20, +Cy+35+ 3% Ag(g—28)
pr= 3 T

Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits of the two firms as follows:

00) ;=48 (296 —28C) | ni=BL (52 +BRC )

Above results show that when the incumbent firm is another exporter and if
the entrant firm chooses exporting, the import tariff of the foreign government
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has no effect on the profit level of the two firms. Under Bertrand competition,
the profit level is mainly influenced by the price difference between the two firms.
Therefore, when there is the same cost increase effect as a result of tariff, the
price of both firms increase by the same scale and there is no change in price
competitiveness. Hence, the import tanff has no effects on the profit level of both
firms.

When the incumbent firm is another exporter, if the entrant firm chooses
FDI in the direct sales outlet and if the foreign government levies an import tar-
iff, the profits of the entrant firm and the incumbent firm are same as the case
when there is no tariff. The reason is that when the entrant firm chooses FDI in
direct sales outlet, there is no tariff-jumping effect as a result of FDI. Hence, the
import tariff has the same cost increase effect and when the cost increase by the
same amount, there is no change in the profits when two firms are under Bertr-
and competition. Therefore, the entrant firm’s market penetration strategy is not
influenced at all when the foreign government imposes an import tariff.

But when the entrant firm chooses FDI in manufacturing sector, FDI has the
taniff-jumping effect. In that case, the profit functions of the two firms are
—9‘ _ bgP ‘f— P I! ] _ f

¢ FDI __ e __
(31) rIH - (P CH) qH——qL

(32 M/=(P' - C.~ 81 [ﬂ%{ﬂ - 4]

Then, the Nash equilibrium price levels are

(33) Pr= 20kt Cit S+E Aq(2§—£)’
3 3b
pi = 2CL+C,,3+2S+2t + Aq(?gl-)—ZB)

Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits of the two firms as follows:

(34) n;=—$§(2§—g— A A‘q — )2,

,_ —-— — —_ 2
HL——%g»(e—zg+J—Li—tLbA v )

From above results, we obtain proposition 3.
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Proposition 3. When the incumbent firm is another exporter, if the foreign gov-
ernment imposes a specific tariff, the entrant firm prefers to choose FDI in man-
ufacturing sector as an entry mode if

(@9 f<-SF (dp - 2p+ LISEL=INCN

Proof: The entrant firm chooses FDI only if its profits from FDI is larger than
exporting as follows:

(36) Hf,’”’=%-g-(25~g——b—(—4—%]i?—n—): - f>

cexp _ A Ry bA :
M = 5f (-0~ %)
By rearranging (36), we obtain the condition (35). QED.
The result of proposition 3 about the effect of tanff and results of other cases
are summarized in table 2.

Corollary 3. a). When the foreign consumers’ marginal rate of substitution be-
tween the quality and price is high, if the foreign government imposes a high im-
port tariff, the entrant firm prefers FDI in manufacturing sector to exporting as
an entry mode.

b). When the foreign consumers’ MRS between price and quality is low, if
the foreign government imposes a low import tariff, then, the entrant firm prefers
FDI in manufacturing sector to exporting.

Proof: a). When we denote the right hand side of the condition of condition (35)
as D, if ¢ )2AC — S, then the partial derivative of D with respect to & turns out
to be positive as follows:

oD _ (S+iIXS+t—-2A0) _(S+D (45 b(S+t—=2A0)
b = 9Aq >0 where D= 9 (40 20+ A7 )

When £ is high, if b is high, the coefficient interval supporting the equilibrium
with FDI becomes bigger.
b). If £ {2AC — S, then the partial derivative of D with respect to & turns out
to be negative as follows:
0D _ (S+iINS+t-2A0) _SHY (5 b(S+t—2A0)
b - 9Aq {0 where D= 9 (40 26 + Aq )
This result implies that when ¢ is low, if & is low, the coefficient interval support-
ing the equilibrium with FDI becomes bigger. QED.
When the foreign consumers’ marginal rate of substitution of price and qual-
ity is high, if the foreign government imposes a high import tariff, the high im-
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[Table 2] The Effects of Foreign Government Import Tariff

When the incumbent firm is
another exporter

When the incumbent firm is
a local firm

When FDI has
no tariff-
jumping effect.
(FDI in direct
sales outlet)

An import tanff has no ef-
fect on the firms strategy.

An import tariff induces the
entrant firm to prefer expor-
ting to FDI in direct sales
outlet.

The entrant firm becomes
more reserved in choosing
FDI in direct sales outlet
than the case without an
import tariff.

When FDI has
tariff-jumping
effect. (FDI in
manufacturing
sector)

When the tanff rate is sufficien-
tly high (¢ )2AC—S), if b is
high, the entrant firm prefers
FDI to exporting. If b is low,
the firm prefers exporting.
When the tariff rate is not suf-
ficiently high (¢ (2AC— S), if
b is high, the entrant firm
prefers exporting to FDI. If
b is low, the firm prefers
FDL

If & is low, an import tariff
induces the entrant firm to
prefer FDI in manufacturing
sector to exporting. If & is
high, the firm prefers expor-
ting.

The entrant firm is more re-
served in choosing FDI than
the case when the incum-
bent is another exporter, but
less reserved than the case

of FDI in direct sales outlet.

port tariff rate induces the entrant firm to prefer FDI in manufacturing sector to
exporting because FDI is cheaper entry mode as a result of tariff-jumping effect.
But when the foreign consumers’ MRS between price and quality is low, then the
high tariff surprisingly induces the entrant firm to prefer exporting to FDI. This
surprising result implies that when the foreign consumers are more concerned
about the quality instead of price, then it is not essential for the entrant firm to
choose the cheapest entry mode. That is, the entrant firm has relatively more
room to consider other factors of marketing in addition to cost factors.

b). When the incumbent firm is a local firm

When the incumbent firm is a local firm, if the foreign government imposes
an import tariff, only the entrant firm has to pay the tariff. Therefore, if the en-
trant firm chooses exporting and if the foreign government imposes an import
taniff, the profit functions of the entrant and incumbent firms are as follows:
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G = (P~ Cy - S-D[8 _ﬁ(%li”i]

(38) I/=(P' - CL)[—”%:TPQ - 9]

Then, the Nash equilibrium prices are

(o) pro 2Cut CiHISHA | Aq(G-8)
3 36
o 20 HCatStE Aggb-m
3 3

Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits of the two firms as follows:

O

@0) M =4f (2 -9 HACESED )

HL/___Abq_(g_zg_i__bfACZquLt! )3

O

Above results show that when the incumbent firm is a local firm and if the
entrant firm chooses exporting, the import tariff of the foreign government dec-
reases the entrant’s profit and increases the incumbent's profit sharply. The price
difference caused by the tariff results in a big difference of profit between the two
firms under the intense price competition.

When the incumbent firm is a local firm, if the entrant firm chooses FDI in
the direct sales outlet and if the foreign government levies an import tariff, the
profit functions of the entrant and incumbent firms are as follows:

@ FDI __ e — “_M —
@) M5™ =(P = Cot) [0 - Zg=g—] = 1

@) ni=(p - c)[BEEL )

Then, the Nash equilibrium price levels are

@3) p= 2C,+C. +2 n Aq(zg—ﬁ)ﬂ
3 3b
p=2CtCutt | Ag(§—=20)

3 3b
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Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits of the two firms as follows:

@) ;=B (55-g-HECEDY — /1

,_..—
L=

| %ﬁ(@—zg+4—c——)—bAA;'t )

Proposition 4. When the incumbent firm is a local firm, if the foreign government
imposes a specific import tariff, £, the entrant firm prefers to choose FDI in di-
rect sales outlet as an entry mode if

~ Proof: The entrant firm chooses FDI only if its profits from FDI is larger than
exporting as follows:

@s) My =44 (25— g-HACKAY _ ;>

T 9% Aq
e.Exr_Aq_ O b(A! + S+ )
I, = 9b (29 L4 Aq )

By rearranging (46), we obtain the condition (45). QED.

The proposition 4 gives us the following implication about the influence of
taniff on the firm’s market penetration strategy when the incumbent firm is a lo-
cal firm.

Corollary 4. a). When the incumbent firm is a local firm, an import tariff of the
foreign government induces the entrant firm to prefer exporting to FDI in direct
sales outlet.

b). An import tariff makes the entrant firm more reserved in choosing FDI in
direct sales outlet as an entry mode than the case when there is no taniff.

Proof: a). When we denote the right hand side of the condition of condition (45)
as E, the partial derivative of E with respect to ¢ turns out to be always negative
as follows:

QE _ _—2bS _ S (4g—p _b(SH2UFINC)

Therefore, as  increases, the coefficient interval supporting the equilibrium with
FDI gets smaller and hence, the entrant firm prefers exporting to FDI in direct
sales outlet as an entry mode.
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b). When the incumbent firm is a local firm, if the foreign government impos-
es a tariff, the interval of the sunk cost supporting the equilibrium with FDI in
direct sales outlet is lower than the case without the import tariff. This is shown
by the comparison of (25) and (45). Therefore, with tariff, the entrant firm is
more reserved in choosing FDI. QED.

The intuition behind this result is that when the tariff is imposed, the price
increase ratio of the entrant firm which chooses FDI in direct sales outlet is high-
er than the case when it chooses exporting as follows:

AP (£)0) 2b N
PP (=00  bQCi+ C)+ Aq20—9)

AP ($50)  _ 2b _
P (t=0) bQ2C,+ C, +29) + Aq(26—9)

|

When the incumbent firm is a local firm and the entrant firm chooses FDI in
manufacturing sector which has a tanff-jumping effect, if the foreign government
imposes an import tariff, then the profit functions of two firms are

@n mye=p-c)fa - YL

@) mi=(p - )| LI )

Then, the Nash equilibrium price levels are

e _ 2.+ C, Aq(2§—ﬁ) . 20, +C, Aq@—ZQl
49) pP'= 3 + 3b . P= 3 + 3B

Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits of the two firms as follows:

(50) 11; =44 (2§—g——bAA71Q)J—f.

H,fz%(o—zéw bAqC)

Proposition S. When the incumbent firm is a local firm, the entrant firm prefers
to choose FDI in manufacturing sector as an entry mode if

51) fgi%ﬂl(@_zg_ﬂ%t_zﬂ).
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Proof: The entrant firm chooses FDI only if its profits from FDI is larger than
exporting as follows:

(52) n;””=%f—(2§—g——%]£)z -f>

By rearranging (52), we obtain the condition (51). QED.
Proposition 5 gives us the following implications about the effect of tariff.

Corollary 5. a). When the incumbent firm is a local firm and when the foreign
consumers MRS between price and quality is low, an import tariff of the foreign
government induces the entrant firm to prefer FDI in manufacturing sector to
exporting.

b). When the incumbent firm is a local firm, with the import tariff, the en-
trant firm is more reserved in choosing FDI in manufacturing sector than the
case when the incumbent firm is another exporter, but less reserved in choosing
FDI in manufacturing sector than the case when the entrant firm chooses FDI
direct sales outlet.

Proof: a). When we denote the right hand side of the condition of condition (51)
as G, the partial derivative of G with respect to { turns out to be always positive
as follows:

0G _ (49—28)Aq—2bAC (St s 4, b(SHEF+2A0
FT 9Aq >0 where G = 9 (46 29 B v E— )

Therefore, as ¢ increases, the coefficient interval supporting the equilibrium with
FDI gets larger and the entrant firm is more likely to choose FDI in manufac-
turing sector as its entry mode.

b). When the incumbent firm is a local firm, if the foreign government im-
poses a tariff, the interval of the sunk cost supporting the equilibrium with FDI in
manufacturing sector becomes smaller than the case without the import tariff.
This is shown by the comparison of (25) and (51). Therefore, with tariff, the en-
trant firm is more reserved in choosing FDI. In addition, when we compare the
condition (51) with (35) and (45), we can observe that when FDI in the manufac-
turing sector, the coefficient interval supporting equilibrium with FDI is larger
than the case when FDI is on direct sales outlet, (35). But the interval is smaller
when it is compared o the case when the incumbent is another sales agent (45).

QED.

The intuition behind corollary 5 is that when the entrant firm chooses FDI in
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manufacturing sectors which has the tanff-jumping effect, almost always the
choice of FDI is optimal for the entrant firm to choose FDI as the taniff rate
increases. The lower the foreign consumers’ MRS between price and quality, it is
the more likely that the entrant firm chooses FDL

V. THE WELFARE ANALYSIS OF THE FOREIGN
GOVERNMENT TRADE POLICY

When the foreign government imposes an import tanff, not only the market
penetration strategies of the entrant firm are influenced, but also the surplus of
foreign consumer and the foreign local firm are influenced too. Hence, in this se-
ction, we discuss how the trade policy of foreign government influences the sur-
plus of each sector and social welfare of the foreign country. Through this dis-
cussion, we determine what is the optimal trade policy of foreign government to
maximize the foreign social welfare. The discussion in this section gives us the
implication on the optimal domestic government’s policy, too.

When the foreign government imposes an import tariff #, the foreign con-
sumer’s surplus is

(53 5= (7~ LLLL) (7 (g, - bPy)dp +

(BL=L) )} (6q, ~ bP)ds

where 0 = _@%&L

When we simplify the consumer surplus, we obtain the following formula for
the consumer surplus:

9 cs=@-0 (L G+a-bp)+@-0 (L @+o-bP)

When we substitute the price of the entrant firm and the incumbent firm of
each cases into the above formula, we can obtain the value of the consumer sur-
plus. But it is difficult to compare the value of consumer surplus of each different
cases with the parameters. Therefore, we will substitute specific values for the pa-
rameters to check the effect of the import tariff on consumer surplus and also on
social welfare of the foreign country.

The result of this simulation demonstrates that when the incumbent is an-
other exporter, higher tanff is more efficient to improve social welfare of the fo-
reign country regardless of the value of the marginal rate of substitution of fo-
reign consumers. The reason for this result is that when the incumbent is another
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exporter, the tariff revenue takes a significant portion of social welfare of foreign
county. Therefore, when the foreign government imposes a high import tariff,
although consumer surplus decreases, the increase of the tax revenue compensates
this loss in consumer surplus and finally improves total social welfare of foreign
country.

When the incumbent firm is a local firm, if the marginal rate of substitution
between price and quality is high, the import tariff of the foreign government de-
teriorates social welfare of the foreign country. The main reason is that when for-
eign consumers are more concerned about price level, the price increase caused
by the tariff sharply decreases the consumer surplus. Additionally, when the in-
cumbent firm is a local firm, the tariff revenue takes a small portion of social
welfare of the foreign country because the incumbent firm does not pay the tar-
iff. Therefore, when the foreign government imposes an import tariff, the de-
crease of consumer surplus surpasses the increase of tariff revenue as a result of
an import tanff. Therefore, an import tariff deteriorates social welfare of the for-
eign country when the foreign consumer’s marginal rate of substitution of be-
tween price and quality is high.

When the foreign consumer’s marginal rate of substitution between price and
quality is low, the import tariff improves social welfare of the foreign country.
The main reason is that when consumers are more concerned about quality
rather than price level, even if there is an increase in the price level as a result of
a tariff, the decrease of consumer surplus is relatively small. In addition, the in-
crease of the producer surplus and the tax revenue surpasses the decrease of con-
sumer surplus. Therefore, when the marginal rate of substitution of price and
quality is low, an import tariff of the foreign government improves social welfare
of the foreign country.

Table 3 summarizes the effects of an import tariff on foreign social welfare.

[Table 3] The Effects of Import Tariff on Social Welfare of the Foreign Country

When the incumbent
firm is another exporter

When foreign consumers’| An import tariff of the
MRS between price and| foreign government

quality(d) is high improves social welfare
of the foreign country.

When the incumbent
firm is a local firm

An import tanff of the
foreign government
deteriorates social welfare
of the foreign country

Same as above.

When foreign consumers’
MRS between price and
quality(d) is low

An import tariff of the
foreign government

improves social welfare
of the foreign country
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[Table 4] The Effects of Import Tariff on Social Welfare (Simulation Result 1)

When the incumbent firm 1s another When the incumbent firm is a
exporter local firm

b=05,6=05,b=1/3,1b=1/3,1b=05,1b=05.|b=1/3,[b=1/3
t=1|t=05] t=1]¢t=05| t=1 | t=05} t=1 | t=05

CS:1.35|CS: 1.54|CS: 194 |CS: 207 |CS: 1.10 | CS: 2.80 | CS: 1.52 | CS: 1.71
PS: 0 PS: 0 PS: 0 PS:0 | PS: 0.5 | PS: 0.35 | PS: 0.33 | PS: 0.23
TR:1 [TR:05| TR:1 | TR:0.5 | TR: 0.5 |TR: 029 |TR: 0.67 | TR: 0.36

SW: 2.35|SW: 2.04 1SW: 2.94|SW: 2.57|SW: 2.10|SW: 3.44 |SW: 2.52|SW: 2.30

* This simulation is about the case when the entrant firm chooses exporting.

** 1 specific tariff rate, CS: Consumer Surplus, PS: Producer Surplus, TR: Tariff
Revenue, SW: Social Welfare

**%% The parameter values used in this simulation is:
AC=1,Aq=1,q,=3,q9,=2, C,=2, C,=1,6=2, §=1. These parameter values
assume a non-linear technology, that is, the quality-cost ratio of high quality is
higher than low quality.

[Table 5] The Effects of Import Tariff on Social Welfare (Simulation Result 2)
b=1,t=1 |b=05t=1

When the entrant firm chooses exporting (£ =0) CS: 059 CS 1.7
SW: 0.59 SW: 1.71
When the entrant firm chooses FDI (£ =0) CS: 1.50 CS: 2.5
SW: 1.50 SW: 2.5
When the entrant firm chooses exporting (¢ ) 0) CS: 0.15 CS: 1.35

TR: 1.0 TR: 1.0
SW: 1.15 SW: 2.35

When the entrant firm chooses FDI in direct sales| CS: 1.03 CS: 2.0
outlet (¢ 0) TR: 1.0 TR: 1.0
SW: 2.03 SW: 3.0

When the entrant firm chooses FDI in manufac-| CS: 1.17 CS: 2.33
turing sector (¢ ) 0) TR: 0 TR: 0
SW: 1.17 SW: 2.33

* This simulation is about the case when the incumbent firm is another exporter.
This simulation needs more works on other values of b and f to produce more
implication about the effect of tariff.

** ¢: specific tariff rate, CS: Consumer Surplus, PS: Producer Surplus, TR: Tariff
Revenue, SW: Social Welfare

*** The parameter values used in this simulation is:
AC=1,Aq=1,q9,=3,q,=2, C,=2, C,=1,8=2, §=1. These parameter values
assume a non-linear technology, that is, the quality-cost ratio of high quality is
higher than low quality.




68 THE KOREAN ECONOMIC REVIEW Volume 12, Number 2, Winter 1996.

Table 4 and 5 summarize the result of the simulations about the effect of an
import tariff on foreign social welfare.

VI. CONCLUDING REMARKS

In this study, we examined the optimal foreign market penetration strategy
when a firm engages in Bertrand competition with the incumbent firm in a for-
eign market. The study demonstrates that under complete information about
product quality of the entrant firm, the high quality entrant firm can get a higher
profit by choosing the more expensive entry mode because of the strategic effect
under Bertrand competition which reduces the intense competition when the for-
eign consumers are more concerned about quality rather than the price level. The
intuition behind this result is that the choice of the expensive entry mode has the
effect of the precomitment and therefore giving the first mover advantage to the

entrant firm.

' When the entrant firm is competing in price under complete information, an
export tax of the domestic government is the best policy to improve domestic so-
cial welfare. An export tax has an strategic effects which reduces the intense price
competition and improves the domestic and foreign social welfare. The import
tariff of the foreign government has different effects on the firm’s market pen-
etration strategies depending on the type of the incumbent firm, and depending
on the tariff-jumping effect of FDI, and depending on the foreign consumers’
marginal rate of substitution between quality and price. When the incumbent
firm is a local firm, an import tariff improves foreign social welfare only when
MRS is low. When MRS is high, the import tariff deteriorates social welfare of
the foreign country. In this study, we assumed that the quality variable of the en-
trant firm is exogenously given. However, the introduction of the quality variable
as an endogenous variable will give us more interesting implication of the firm's
strategy and the government policy. Additionally. the introduction of incomplete
information in each case we considered in the study would be an interesting issue
for future study.
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