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Introd uction1

For ign investment has been one of the most important factors of growth in
the Portuguese economy during the past decade. It has also been a topic of
co ention among a number of interested parties. The debate surrounding
the virtues of foreign investment typically contrasts the benefits from tech-
nol gy transfer with the costs of increased dependence from foreign capital.
So e say foreign investment is a condition sine qua non for the moderniza-
tio of the Portuguese economy; others will argue that the country is being
"so d to foreign powers".

In this paper, we depart from the "classical" controversy and instead
ex mine the impact of foreign investment from the perspective of (par-
ti equilibrium) industrial organization. Specifically, we consider foreign
inv stment as entry into some imperfectly competitive domestic market.
au goal is to evaluate the impact of entry on market competitiveness, in
pa ticular on the level of domestic social surplus. Evidently, this is a some-
w at limited analysis, since it does not consider important factors such as
te nology transfer, direct and indirect creation of employment, political
de endence, and the like. However, we beli~ve it to be a worthwhile exer-
cis, especially because it looks at one aspect which is often neglected in
th debate surrounding the effects of foreign investment.

~I We are grateful to Jose Mata, Antonio S. Mello, and seminar participants at the
U versidade do Minho for useful contInents and suggestions. Responsibility for any

err rs and deficiencies is our own.
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out analysis is related to the literature on free entry and welfare. Ever

since t e seminal paper by von Weizsacker (1980), economists have agreed

that t ere may be situations in which the equilibrium market structure
with f:te entry is non-optimal from a social welfare point of view. In fact,
Manki and Whinston (1986) have recently shown that for-quite general
conditi ns the free entry equilibrium number of firms in any given industry
is .gr_eater than th~ socia~ly optimum number ~ and thus a barrier .to entry

mIght ~e welfare Improvmg. Our paper consIders the case of an mdustry
which s subject to entry by foreign- firms. The impact of (foreign) entry
on (do estic) we fare is different from the case considered by Mankiw and
Whins on (1986), since the regulator is only concerned about consumer's
surplus and domestic firms' profits. As we shall see, this difference may be
quite s bstantial, and in fact. the case for barriers to entry may be reversed.

In s ctions 2 and 3 of the paper, we present tests for the marginal and the
global ffects of foreign entry on domestic welfare. We show that marginal
entry is welfare improving if and only if foreign firms' market share is above
some t reshold value. As a result, the optimum number of foreign firms
is eithe zero or infinity. The global impact of foreign entry is positive if

"'1'1

,1;'
1;'11 ~nd on! if the increase in total quantit! (the consu~er's su~plus effect)

~f ! IS sum Iently greater than the decrease m the domestIc firms Herfindahl
:!;'~'I index ( he profit transfer effect). Section 4 extends the results to the case

of entr by acquisition (as opposed to de novo entry).
An mportant feature of the tests presented in sections 2 and 3 is that

they de end only on current market share data, which is usually easy to
obtain. In section 5, the tests are applied to the Portuguese life-insurance
market. We find the global effect of foreign entry by 1989 to be negative.

"'.'1 Howeve , based on the available data, we find it plausible that the effect of

margin 1 entry (both de novo entry and entry by acquisition) be positive.
I. Therefo e, although foreign entry has decreased domestic welfare, additional~I 

foreign ntry woul~ increase domestic welfare._. ...
:1~i We onclude wIth some final remarks concermng lImItatIons of the anal-
"~I' .. bl t . "'::1'
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Conside~ a homogeneous product N -firm Cournot oligopoly, with N =
D + FJ Where D is the number of domestic firms and F the number of
foreign rrns competing in the domestic market. Demand is given by P( Q),where 

is price, qi firm i's output, and Q := L qi total output.
Firn} i's profits are given by
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i =l,...,N (2)
a.d can be re-written as

i = 1,. ..,N

wfere Ci, stands for marginal cost.
f For simplicity, though at the ris~ of some abuse of notation, we. will use

D both for the number of domestIc firms and the set of domestIc firms.
T erefore, total quantity produced by domestic firms, QD, is the sum of qi
fo all i in D, QD := LiED qi. A similar definition holds for QF.

I Domestic welfare is defined as the sum of consumer's surplus and do-

m~stic firms' producer's surplus:
~F~

w=lQ P(x)dx -PQ + PQn -2: Ci(qi) .
ieD

(4)

lOne can easily identify two different effects on domestic welfare following
fr m entry by foreign firms. On the one hand, total output in the industry
e ands, which implies a lower price and a greater consumer's surplus. On
th other hand, domestic firms' profits decrease, both because of a lower
pr'ce and of a lower market share held by domestic firms. Figure 1 depicts
th se two effects in a simple case of linear demand and zero marginal cost.
T e equilibrium under autarky is given by Eo, whereas El is the equilibrium
w'th foreign entry. The effects of foreign entry on domestic welfare are given
b areas A (the "consumer's surplus" effect) and B (the "profit transfer"
e ect). Conceptually, the problem we want to solve in this paper is' very
si pIe: which is greater, A or B? Difficulties arise, however, because we
h ve no reliable estimates of what the demand and cost functions are, not
to speak of where the (hypothetical) autarky equilibrium Eo would lie.

In the results that follow, we will consider changes in domestic welfare
re ulting from entry by foreign firms assuming that the number of domestic
fi ms remains fixed. The typical sequence of events we have in mind is
th following. In a first stage, the domestic country is in autarky and entry
pr ceeds to the point where 'no domestic potential entrant can gain positive
pr fits. In a second stage, entry by foreign firms is allowed. Due to absolute
co t advantages, both in terms of fixed costs and of marginal costs, foreign
e try does indeed occur. It is easy to see that if domestic entry was not
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optimal at the end of stage one, than it will not be optimal during the
second stage either.

Our first result is about the marginal effect on domestic welfare of entry
by a foreign firm.

Proposition 1 At the margin, foreign entry increases domestic welfare if
and only if

SF > L 1JiSi
iED

(5)
Corol]

ity.

Proof:
where

that lW

-8.P/8Q + qi82 p/8Q2
1Ji = 8P/8Q -82ci/8ql .

Proof: The change in domestic welfare resulting from entry 1?Y a "marginal'"
foreign firm is given by

To

.~onsidE
IS one (

there i:
and m~

dW """"" ()qi () P 8QdF = L...,(P -Ci)8F -Qp8 Q 8F .
iED

(6)

,'."



LbraJ
"'":;

Foreign Entxy and Domestic Welfare 105
I

1
J'"
r
'Ij..I:,

~!
~.

From the first-order condition (2) we have (by the implicit function theo-

rem)

(7)
8qi 8P/8Q + qi82 P/8Q28Q = -8P/8Q -82ci/8ql = :-1]i .

Substituting (7) for oqi/8F in (6), we have

i!il 'i
:\r I. j..

= (2::: qi
ieD

8Pj8Q + qi82 Pj8Q2

8Pj8Q.- 82Cij8ql

oP oQ--
oQ of-QF (8)

where the latter equality follows from (3). Since 8Q/8F > 0, a necessary
and sufficient condition for dW / dF > 0 is that'

Lqi
iED

8P / 8Q + qj82 P / 8Q2)8P/8Q -82Cj/8Ql -QF < 0 (9)

which, dividing through by Q, gives (5). .

Proposition 1 indicates the critical value of foreign firms' market share
above which additional foreign entry is desirable. This implies that, starting
from an autarky equilibrium, entry by foreign firms to a small extent neces-
sarily decreases domestic welfare (the profit transfer effect dominates). On
~he other hand, if foreign entry has proceeded to a point where foreign firms
hold a market share close to one, then additional entry by foreign firms nec-
essarily increases domestic welfare (consumer's surplus effect dominates).

This dichotomy of effects has strong implications in terms of the opti-
mum number of foreign firms from the point of view of domestic welfare:

the

1try

re if

(5)
Corollary 1 The optimum number of foreign firms is either zero or infin-

ity.

t~~'i(!!rI;

'."',t;;it;j!f~""co:"',- Proof: From Proposition 1, we have conclude that dWjdF > 0 if SF > k,
where k is given by (9b). Since SF is itself increasing in F, we conclude
that W is a quasi-convex function of F, and the result follows. .

lal" To see how both extreme cases of Corollary 1 could possibly occur,
consider the following example. Demand is linear (P = 2 -Q) and there
is one domestic firm with zero fixed and marginal cost. Now first suppose
there is an infinite number of potential foreign entrants with zero fixed
and marginal costs. Clearly, infinite entry would be preferable, since total

(6)

~
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Fir
domestic surplus would increase from 3/2 to 2. Now suppose instead that
foreign firms' marginal costs is 1/2, and that fixed costs are zero. Under
this second set of assumptions, infinite entry by foreign firms would decrease
domestic welfare from 3/2 to 3/2-- 1/4.

Unfortunately, the values of TJi in (5) are not easy to estimate. However,
based on (5) and some knowledge of the demand and cost functions, we can
provide necessary and sufficient conditions corresponding to proposition 1.

In the
r"'"
v'i):

Corollary 2 Assume that marginal cost Ci(qi) is non decreasing and con-
sider a marginal increase in the number of foreign firms.

lndust
His tJ
Q is t
firms.

all
and tc

a) If the demand function is convex or not too concave, then SF > Sn is
a sufficient condition for an improvement in domestic welfare,'

b) If the demand function is sufficiently concave, then SF > Sn is a

necessary condition for an improvement in domestic welfare.

8P/8Q + qi82p/8Q21Ji = 8P /8Q -82ci/8ql The ec
welfar

Therefore, 1]i < 11f{)2P/{)Q2 > _({)2Ci/{)q;)/qi and 1]i > 1 if {)2p/{)Q2 is
sufficiently negative. If 1]i < 1, then SF > SD is a sufficient condition; if
1]i > 1, then it is necessary. . where

after E

PrOpt
W' >

Finally, for the special case when demand and costs are linear, SF > sD
(or SF > .5) is a necessary and sufficient condition for marginal foreign
entry to improve domestic welfare.

3
Proof:

In the previous section, we have analyzed the marginal effect of entry by
foreign firms. We have seen that only when the market share of foreign
firms exceeds some critical value it is desir~ble to have an additional foreign
firm enter the domestic market. However, this "marginal" result does not
tell much about the total gain from having. foreign firms in the domestic
market as compared to the autarky equilibrium. In this section, we focus
on the global (as opposed to m~rginal) effect of foreig~ entry on domestic
welfare. In order to keep the model tractable, we consider the simplest case
of constant marginal costs, Ci, and a linear demand curve, P == a -bQ.

Pr,
to abc
effect.

and tl
can b,

decrec
firms'' ;\'. 1m
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Industry profits are LiED tri = bQ2 H (Cowling and Waterson, 1976), where
H is the domestic firms' Herfindahl index before entry by foreign firms and
Q is total quantity produced by domestic firms before entry by foreign
firms.

Once again, we define domestic welfare as the Sum of consumer's surplus
and total domestic profits. Before entry by foreign firms, this is given by

i = 1,.. .,D. (11)con-

~

Sn ZS

18 a

1 ,
-+H2 (12)

The equilibrium after entry by foreign firms implies a new value for domestic

welfare,
1
-+H'
2 (13)IQ2 is

on; if where Q' is total quantity and H' is the domestic firms' Herfindahl index
after entry by foreign firms.l

> Sn

)relgn,

Proposition 2 Domestic welfare improves with foreign entry (that is)
W' > W) if and only if

2
Q'
Q

1+2H
1+2H' (14)>

Proof: Straightforward comparison of (12) and (13). .
;ry by
)relgn
)relgn
~s not
nestic
focus

nestic
,t case

Q.

Proposition 2 reflects the trade-off, in terms of domestic welfare, referred
to above. The left..rhand side can be interpreted as the consumer's surplus
effect. Foreign entry implies a decrease in price (an increase in quantity),
and thus an increase in consumer's surplus. The right-hand side, in turn,
can be interpreted as the profit transfer effect. Foreign entry impli~s a
decrease in domestic firmS' profits, which is reflected in a lower domestic
firms' Herfindahl index.
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1 In general, a prime will denote equilibrium values after entry by foJ;"eign firms.





~abr~, Foreign Entry and Domestic Welfare 109
I

!

SF

0

IS, for Figure 3: Critical value of foreign firms' market share such that domestic welfare is
equal before and after foreign entry, for given values of the number of domestic firms.
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the assumptions of linear demand and cost functions.
.We should note that, from a practical point of view, equation (14) is
of little use, since it depends on values (Q, H) of a hypothetical autarky
equilibrium. Just like in the case of the marginal welfare effect, we would
like to find a test which is based only on current market data. This is the
object of our last result.

Lemma 1 The following equations allow (14) to be written as a function
of current market data:
( " ) (~ )2 - ( D + ) -2.

1 Q -SPIj:j:I SD ,

flt
\

I f

.:..'1

\~

~i~I
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Proof: See Appendix. .
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So far, we have only considered foreign investment in the form of de novo
entry into the domestic market. In this section, we examine the conse-
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quences of an alternative form of entry, namely entry by acquisiti?n. In
order to appreciate the difference between the two kinds of entry, consider
the case of a domestic firm which is totally acquired by foreigners. This
situation can be interpreted as the process of entry by an additional foreign
firm and simultaneous exit of an existing domestic firm. By contrast, in
the case of de novo entry, the latter does not occur.

The first-order effects of acquisition of a domestic firm are that a frac-
tion of domestic profits are transferred to foreigners, and, at the same time,
a compensating payment is made to the previous owners of the firm. The

second-order effects are that the cost function of the acquired firm is (pos-
sibly) shifted, due to changes in management, technology transfer, of some
other effect. As a ,result, ~he equilibrium solution in the domestic market is

(possibly) changed as well. To be more specific; suppose that a fraction Ckk
of the k-th domestic firm is acquired by foreigners. Putting aside the pos-

sibility of information asymmetries, an agreement between buyer and 'seller
signals that ownership is at least as valuable to the buyer as it ~s to the
seller. We interpret this to imply that firm k's total cost is non-increasing
in the value of Ckk, that is, 8Ci/8Cki ~ 0.2 Furthermore, we make the as-
sumption that firm k's marginal cost is also non-increasing in Ckk, that is,
82ci/( 8qi8ai) ~ O. -

First let us consider the simple case when marginal costs remain un-, .
changed upon entry by acquisition.

Proposition 3 If 02Ci/(OqiOCXi) = 0, then domestic welfare (weakly) im-
proves with foreign entry by acquisition.

Notic{
Ivalue firm ~

be eqlProof: Sinee marginal cost remains unchanged, the market equilibrium
maintams regardless of the measure of acquisition. Therefore, the only ef-
fects to consider are the transfer of profits from the acquired firm and the
corresponding price paid to domestic owners. Since information asymt:ne-"
tries are ruled out and agents are assumed to be rational, the price received
by domestic owners must be at least as large as the foregone profits. .

which III
de no I
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entry
owneJ
all we
rnwe.

entry
situa1
to thc

(both

An immediate consequence of proposition 4 is that entry by acquisition
mayor may not be preferable to de n'ovo entry. Suppose that OCi/oai = 0in addition to 02Ci/( oqioai) = o. .

Then, domestic welfare remains constant with entry by acquisition re-
gardless of the value of SF. ,However, we have seen that domestic welfare
may increase or may decrease with de novo entry, depending on the value
of SF. Even though there is no one-to~one relationship between the welfare

2 An alternative possibility, which we will ignore, is that ownership has a strategic

value for the buyer which it doesn't for the seller.



braJ
',-'

Foreign EntIY and Domestic Welfare 111

In
ider
rhis
~lgn
;, ill

effects of de novo entry and of entry by acquisition, there is a one-way
implication in terms of the marginal welfare effects.

Proposition 4 If domestic welfare improves with marginal de novo entry,
then it also improves with marginal entry by acquisition.
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Proof: Since there is now no clear distinction between domestic and for-
eign firms, we will treat all firms symmetrically and let (Xi (i = 1,..., N)
represent the fraction of firm i which is owned by foreigners. Entry by
acquisition consists of a change in the value of some (Xk, with the value of
N remaining fixed.

Domestic welfare is given by

(15)

Ull- fJCA:(qA:)

fJak

Notice that the direct derivative with respect to aA; cancels out with the
value of the payment to domestic owners for the increase in the share of
firm k. By analogy with the proof of proposition 1, this can be shown to
be equivalent to

zm-

rum
r ef-

the
me-
ived

(16)
(~ ( ~ ) op oQ OCk(qk)L.., 1 -ai)qi1Ji -L.., aiqi 8Q~ + oak < 0 ,

which is implied by (9), the condition for an improvement from marginal
de novo entry. .

tion
=0

Finally, we consider the global effect of foreign entry when this includes
entry by acquisition. Since we do not know the relation between foreign
ownership and the firm's cost function (that is, the derivative OCk {qk) / oak),
all we can hope for is to find necessary or sufficient conditions for an increase
in welfare. In what follows, we consider the global impact of foreign de novo
entry as the difference in welfare between the autarky equilibrium and the
situation of de novo entry only. The global impact of foreign entry refers
to the difference between autarky and the situation when all foreign entry
(both de novo and by acquisition) has occurred.

, re-
fare
alue
fare

:,;t~"

where the summation ranges over all i.
Consider now the impact of a marginal increase in the value of C¥.k,
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Proposition 5 If the global effect of de novo entry is positive, then the

global effect of foreign entry (including both types of entry) is also positive.

Proof: Recall that domestic welfare is a quasi-convex function of the degree
of de novo entry by foreign firms. (See the proof of Corollary 1). Therefore,
if the global effect of foreign entry is positive, it must be that the marginal
effect is positive as well. By Proposition 5, if the effect of marginal de novo
foreign entry is positive, so is the effect of marginal entry by acquisition.
But since this is valid for any measure of entry by acquisition, it follows (

\that the global impact is positi.ve. .

5 Application to the Portuguese
Life-Insurance Market

Figur II
marke II

~

The Portuguese insurance industry has experienced profound changes in the
recent past. The first major change was a consequence of the April 74 Rev-
olution: in 1975, all domestic insurance firms were nationalized. Firms with
participation of foreign capital di'd not fall into the State's domain; only
the capital share belonging to national citizens was nationalized. Moreover,
the industry was legally declared closed to private enterprise.

The second major adjustment in market structure occurred in 1980.
The engine of change was, once again, the State: it declared the merger
of a number of State-owned firms, thus creating six "giant" firms. In the
life-insurance market, the number of public firms fell from 18 in 1979 to 7
in 1980.

The third structural change consisted of the industry's liberalization
process. It began in 1984 with its opening to private enterprise. In 1986,
Portugal became a member of EEC, which also implied adjustments to-
ward freer market conditions. The process of privatization of public firms,
which has recently been started, provided an additional means of entry
into the market. As a result of these changes, many firms, both domestic
and foreign, have entered the market. This is partic1;llarly true for the ~fe-
insurance market, which has experienced a high rate of growth in recent

years.
The presence and importance of foreign capital in the Portuguese life-

insurance market has been a subject of debate between domestic firms, the
political power and other groups. In fact, the market share of foreign firms
has significantly increased in recent years, especially after 1986, as can -be
seen from Figure 4.
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Figure 4: Foreign firms' market share (1975-89) of the Portuguese life-insurance

market.
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Since it is not possible to obtain the exact share of capital owned by
foreigners, Figure 4 indicates a lower and an upper-bound for this value.
Th.e lower bound corresponds to the share of subsidiaries of foreign firms,
whereas the upper bound also includes the share of Portuguese firms which
are partially or totally owned by foreigners.3

The Portuguese life-insurance market seems to be a good example for
application of the results developed in the previous sections. Evaluating
the formulae in Propositions 1 and 2 (also using Lemma 1), we can calcu-
late the values required for botb the marginal and the total welfare tests.
We will assume that demand and cost functions are linear. Since we have
no exact and complete information about the shares of foreigners in Por-
tuguese firms, we will consider the alternative concepts "subsidiaries of
foreign firms" (i.e., de novo entry) and "subsidiaries plus Portuguese firms
owned by foreign capital", which together give a lower and an upper bound

ation
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3 A few comments are in order. First, there is a significant increase in SF during

the early eighties, whid1 can be explained by the wave of mergers between domestic
firms. The sharp decline in 1985 is accounted for by the fact that a domestic firm
(Tranquilidade) has capitalized a large fraction of future premiums in that year. Finally,
the widening of the gap between the lower and the upper bound reflects an increased
participation of foreigners in the capital of domestic firms.



Q, Q'; Market quantity before and after foreign entry.
H, H': Herfindahl index of domestic firms before and after foreign entry.

of the desired value.
The results are presented in Table 1.4 Comparison of the third and

the forth values suggests that there was a global loss due to de novo entry

by foreign firms. Not much can be said with regard to the global effect
of foreign entry, since the sufficient condition of Prop osition 5 is not sat-
isfied. As to the effect of marginal entry, the relevant value'is somewhere
between 38.62% and 65.68%. It is thus possible that it is greater than 50%,
which would imply a positive effect of marginal entry (either de novo or by
acquisition). ."

To summarize, it is plausible that, as of 1989, the global welfare effect
of foreign entry is negative, but the effect of marginal entry, either de novo
entry or entry by acquisition, is positive.

6 Conclusion

We have developed tests for evaluating the marginal and the global effect
of foreign entry on domestic welfare. For the particular case of the Por-
tuguese life-insurance market, the results seem quite negative about the
impact of foreign entry. Ho~ever, one should interpret these results with
caution, since they are based on somewhat arbitrary assumptions. First,
at a theoretical level, we have assumed Cournot equilibrium as the rele-
vant equilibrium concept. A model with conjectural variations, which may
even be different before and a~ter entry, would be more general and would,
possibly, yield different results (cf. Spiller and Favaro (1984)). Second, the
results for the Portuguese life-insurance market were based on assumptions
of linear ~ost and demand. Third, we should note that we have considered
the sum of consumer's and producer's surplus as our definition of domestic
welfare. If we believe that consumer's surplus should be given a higher

4The numbers are for 1989, and can be found in "Estatisticas da Actividade Segu-
radora -Elementos Estatisticos p'.





,

for firm i's quantity before and after entry by foreign firms, respectively
Solving these for ci, we obtain

b(D + l)qi b(N + l)qiCi
D+l N+l

Upon appropriate manipulations, we get

QF = (D + l)(qi -q~) .(

,Solving for qi and using (23) gives the second expression in the lemma.
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