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Abstract

How does the nature of contractual relationships between a multinational and its local suppliers affect backward
linkages andwelfare in the local industry?Weaddress this question in a two-tier oligopolymodelwhere amultinational
transfers technology to its suppliers if they accept an exclusive contract that precludes them fromserving its local rivals.
Invited suppliers balance the benefits of gaining access to new technology and the derived demand of themultinational
against the opportunity of selling to other local firms. Exclusivity reduces competition among local suppliers and can
lower backward linkages and local welfare relative to autarky.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Two important channels throughwhich the entry ofmultinational firms can affect a host country
are technology transfer and the generation of backward linkages. While these two channels have
been studied extensively in isolation, no existing model allows them to operate simultaneously.
What is the relationship between vertical technology transfer (VTT) from a multinational to its
local suppliers and the degree of backward linkages?2 Second, and perhaps more importantly, how
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multinational might (1) help prospective suppliers set up production capacities; (2) provide technical assistance/
information to raise the quality of suppliers' products and/or to facilitate innovations; or (3) provide training and help in
management and organization.
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does the nature of vertical contracts between amultinational and its local suppliers affect welfare in
the host industry? We address these questions in a two-tier oligopoly model that focuses on the
entry decision of a single multinational firm. Upon entry, the multinational sources a required
intermediate good locally and provides VTT to its suppliers if they agree to abide by an exclusivity
condition that precludes them from serving its local rivals.

Exclusivity requirements in the context of international technology transfer are empirically
relevant. In a recent survey of 413 companies in the automobile sector inCentral and Eastern Europe,
Lorentzen andMollgaard (2000) found that 61% of the automobile parts manufacturers had received
technology from their customers (automobile assemblers, which are mostly multinational com-
panies), and 36% of the customers imposed an exclusivity condition on their suppliers. Similarly,
according to Mizuno (1995), car component suppliers in South Korea can be classified into three
categories: (1) the exclusive type that supplies over 75%of their total production to their principal car
manufacturers; (2) the semi-exclusive type for whom this measure lies in the 50–70% range; and (3)
the dispersed/independent type for whom this measure falls below 50%.

In our model, exclusivity delinks local rivals of the multinational from (some of) their suppliers.
Such delinkingmakes the intermediate goodmarket less competitive and can cause local welfare to
decline due to themultinational's entry. The delinking effect is reminiscent of an astute observation
made by Rodriguez-Clare (1996): multinationals do not just create new linkages—they also
displace pre-existing linkages between local firms and suppliers. In our context, such displacement
occurs contractually, whereas in Rodriguez-Clare (1996), it occurs if the multinational chooses to
source intermediates from its headquarters.

We argue that exclusivity confers two strategic advantages upon the multinational. First, VTT
under exclusivity lowers the production cost of only those suppliers that serve the multinational.
Second, exclusivity limits the number of suppliers that sell to local producers—i.e., it can act as a
strategy via which the multinational can foreclose competition in the intermediate market (Salop
and Scheffman, 1987). On the other hand, since an exclusive contract with the multinational
requires local suppliers to forego the opportunity of serving local firms, only a limited number of
them are interested in accepting such a contract. In fact, in equilibrium, the multinational is able to
implement exclusivity if and only if the extent of VTT exceeds a critical level.

The analytical literature on multinationals and technology transfer is vast, but with the excep-
tion of Pack and Saggi (2001), much of this literature has ignored technology transfer between
multinationals and their suppliers. This is unfortunate since empirical evidence indicates that VTT
is quite pervasive—see Lall (1980), Moran (1998), Javorcik (2004), and Blalock and Gertler
(2005). To the best of our knowledge, there exist only two analytical models that explore the
relationship between multinationals and backward linkages in the host country: Markusen and
Venables (1999) and Rodriguez-Clare (1996).3 In both models, the intermediate goods sector is
monopolistically competitive and foreign investment induces entry into such markets by gen-
erating derived demand for intermediates. These models emphasize demand creation effects of
multinationals whereas our paper focuses more on supply-side effects.4

The rest of the paper is organized as follows. Section 2 contains the basic model, including the
benchmark case prior to the entry of the multinational. Section 3 highlights the demand creation

3 See Lin and Saggi (2005) for a critical survey of the existing analytical literature on the linkage effects of FDI.
4 The Markusen and Venables model also allows for a competition effect wherein the entry of a multinational hurts its

local rivals. In Rodriguez-Clare (1996), the host country is assumed to be in a ‘bad’ equilibrium where the final good is
produced only by multinationals. As a result, the competition effect is absent in his model (which has substantial richness
along other dimensions).
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In Section 5, the equilibrium of the entry game is studied and conditions under which exclusivity
occurs are derived. Section 6 focuses on the effects of exclusivity on backward linkages and local
welfare for the case of two local suppliers. Section 7 extends the basic model to the case where the
multinational is able to contract on the price of the intermediate good. Section 8 concludes.

2. Basic model

There are n≥1 local firms (denoted by j=1… n) that produce a (final) good the demand for
which is given by Q=a−p. One unit of the final good requires one unit of an intermediate good
that is produced at unit cost cI by m≥2 firms (denoted by i=1… m). From hereon, intermediate
good producers are called ‘suppliers’ while final good producers are called just ‘producers.’ The
marginal cost of a producer equals the sum of the price of the intermediate good and the unit cost
of transforming the input into the final product (given by c).

Our benchmarkmodel is a variant of the successive Cournot model developed in Salinger (1988).
In this model, each stage of production is characterized by Cournot competition between firms, with
the downstream firms taking the price of the intermediate as given, and the suppliers taking the
demand curve for the intermediate generated by downstream Cournot competition as given.

We examine the effects of the entry of a single multinational firm (who produces the final
good) on domestic industry. The multinational's marginal cost of transforming the intermediate
good is (1−δ)c, where δ ∈ [0,1] measures the degree of its cost-advantage over local producers.
As a benchmark, we first describe market equilibrium in the absence of the multinational.

2.1. Autarky

Prior to the entry of the multinational (referred to as autarky), all producers buy the
intermediate good in the open market. Given the price of the intermediate (denoted by w),
Cournot competition downstream yields the derived demand for the intermediate. Facing this
derived demand, suppliers compete in Cournot fashion, leading to the equilibrium of the entire
industry. The equilibrium output (Qi

A) and profit of each supplier (∏i
A), price of the intermediate

(wA), and the profit of each downstream producer (πj
A) are given in Table 1.

An obvious way to measure the degree of backward linkages (BL) in this two-tier industry is to
use the aggregate output level of the intermediate good:

BLAumQA
i ¼ mna

ðmþ 1Þðnþ 1Þ ð1Þ

where α≡a−cI−cN0. Clearly, backward linkages increase with the number of firms at each level
of the industry as well as with market size.

Table 1
Autarkic equilibrium

QA
i ¼ na

ðmþ 1Þðnþ 1Þ ∏A
i ¼ na2

ðmþ 1Þ2ðnþ 1Þ

wA ¼ a
mþ 1

þ cI pAj ¼ a2m2

ðmþ 1Þ2ðnþ 1Þ2
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We now study an entry game that endogenizes the multinational's mode of interaction with its
local suppliers.

2.2. Entry by the multinational firm

Upon entry, the multinational sources the intermediate good locally and competes with local
producers in supplying the final good.5 The sequence of moves is as follows:

• First, the multinational chooses between two alternatives: (i) an arm's length arrangement with
its suppliers (i.e., market interaction) wherein it simply buys the intermediate from the market
as an anonymous buyer and (ii) a contractual relationship that involves vertical technology
transfer (VTT) from the multinational to its suppliers. In exchange for VTT, the selected
suppliers agree to serve the multinational exclusively (EX). We assume that VTT reduces the
marginal cost of producing the intermediate from cI to cI−d, where d captures the degree of
VTT.6

• If a contractual relationship is chosen, the multinational approaches k suppliers (called invited
suppliers) with the offer (VTT, EX) and invited suppliers simultaneously decide whether or not
to accept the multinational's offer.

• Next, the multinational carries out VTT to those suppliers that accept its offer. The other
suppliers serve local producers with their old technologies. Given market structure, payoffs of
all parties equal their respective profits in the successive Cournot model. If no supplier accepts
the multinational's offer, market interaction prevails.

It is worth noting here that our basic model assumes that the multinational cannot specify a price
for the intermediate while contracting with its suppliers. Following Antrás (2003) and Antrás and
Helpman (2004), such an assumption can be justified on the basis of contract incompleteness (the
source of which is not considered in our basic model). In any case, in Section 7, we examine how
our main results change if the multinational can contract over the price of the intermediate good.
This analysis considers two frequently used vertical contracts: a two-part contract and a bundling
contract.

3. Market interaction and demand creation

Under market interaction, the multinational buys the intermediate good in the open market, as do
all local final good producers.7 As under autarky, firm behavior at both levels of the industry is
described by the successive Cournot model. The only difference with respect to autarky is that the
multinational's entry increases the number of final goods producers by one. Equilibrium expressions

5 Local sourcing might arise because of technological reasons (such as high transportation costs or the costs of relying
on far away suppliers) or due to policy restrictions such as local content requirements imposed by the host country
government—see Qiu and Tao (2001).
6 Alternatively, we can interpret VTT as an improvement in the quality of the intermediate good. Specifically, due to the

multinational's help, the product quality of local suppliers improves so that one unit of the intermediate becomes
equivalent to λ units where λ≥1. This is equivalent to a typical supplier's marginal cost becoming cI/λ with the reduction
in cost equalling d=(1−1/λ)cI.
7 This case is standard in the literature and it allows a comparison of our results with those of Markusen and Venables

(1999) and Rodriguez-Clare (1996).
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M) and profit of each supplier (∏i

M), and the profit of each producer (πj
M) and that of

the multinational (πj
M) are reported in Table 2.Using Table 2, we have

BLMumQM
i ¼ m

ðnþ 1Þaþ dc
ðmþ 1Þðnþ 2Þ ð2Þ

Comparing with autarky, it is easy to show that BLM always exceeds BLA (see Table 1): when
the multinational buys the intermediate in the open market, its entry always raises the degree of
backward linkages in the local industry. The multinational's entry provides a boost to the upstream
sector through two channels. First, the demand for the intermediate increases because of greater
competition in the final good (the number of producers increases from n to n+1). Second, since the
multinational enjoys a cost-advantage over its rivals (δN0), it generates greater derived demand
than a typical local producer.

4. Exclusive contract

Under exclusivity, local suppliers are divided into two groups: those that serve only the mul-
tinational and receive VTT from it and those that supply only local producers. Suppose (without loss
of generality) that suppliers 1… k serve the multinational while suppliers k+1… m cater to local
producers. Below, we derive market equilibrium for a given k and then explore the multinational's
optimal k. Letwf andwh denote the unit prices of the intermediate paid by themultinational and local
producers, respectively, where the pricewithin each group is determined as in the successiveCournot
model. Given these prices, the multinational's marginal cost of production equalswf +(1−δ)cwhile
that of local producers equals wh+c. Using the derived demands of the multinational and local
producers, it is easy to solve for the equilibrium output level of a supplier that caters to the
multinational (Qf

EX) and that of a supplier that serves local producers (Qh
EX):

QEX
f kð Þ ¼ ðmþ n−k þ 1Þaþ ðnþ 1Þðm−k þ 1Þðdcþ dÞ

2ðnþ 1Þðk þ 1Þðm−k þ 1Þ−kðm−kÞn ð3Þ

and

QEX
h kð Þ ¼ nðk þ 2Þa−nkðdcþ dÞ

2ðnþ 1Þðk þ 1Þðm−k þ 1Þ−kðm−kÞn ð4Þ

while the prices of the intermediate paid by the multinational and the local producers are

wEX
f kð Þ ¼ 2QEX

f kð Þ þ cI−d and wEX
h kð Þ ¼ nþ 1

n
QEX

h kð Þ þ cI ð5Þ

Table 2
Equilibrium under market interaction

QM
i ¼ ðnþ 1Þaþ dc

ðmþ 1Þðnþ 2Þ ∏M
i ¼ ðnþ 2Þ

nþ 1
ðQM

i Þ2

pM
f ¼ mðnþ1Þaþdcðnðmþ1Þðnþ2ÞþmÞ

ðnþ2Þðnþ1Þðmþ1Þ
h i2

pM
j ¼ mðnþ1Þa−dcððmþ1Þðnþ1Þþ1Þ

ðnþ2Þðnþ1Þðmþ1Þ
h i2

210 P. Lin, K. Saggi / Journal of International Economics 71 (2007) 206–220



Aut
ho

r's
   

pe
rs

on
al

   
co

py

respectively. Using the above expressions, the equilibrium profit of a typical supplier to the
multinational equals

PEX
f ðkÞ ¼ 2½QEX

f ðkÞ�2 ð6Þ

while that of a supplier serving local producers is

PEX
h kð Þ ¼ nþ 1

n
½QEX

h kð Þ�2 ð7Þ

Finally, the profit of each local producer equals

pEXj kð Þ ¼ ðm−kÞQEX
h ðkÞ

n

� �2
ð8Þ

whereas that of the multinational equals

pEX
f ðkÞ ¼ ½kQEX

f ðkÞ�2 ð9Þ

which increases with k, d and δ. As before, backward linkages under exclusivity are defined as

BLEXukQEX
f ðkÞ þ ðm−kÞQEX

h ðkÞ ð10Þ

We are now in a position to consider the trade-off facing each invited supplier. On the one
hand, by serving the multinational a supplier captures a share of the multinational's demand for
the intermediate while also receiving VTT from it. On the other hand, it must forego the option of
serving local producers. Whether or not it is profitable for a supplier to serve the multinational
depends on (i) how many other suppliers accept the multinational's offer; (ii) the extent of VTT;
and (iii) the magnitude of derived demand for the intermediate generated by local producers.

To make exclusivity an attractive option for suppliers, the following assumption is necessary
(it ensures that at least one invited supplier accepts the multinational's offer):

Assumption 1. ∏f
EX(1)≥∏h

EX (0).

The right-hand-side of the inequality ∏h
EX(0) is the profit of a typical supplier under market

interaction (i.e., when no supplier accepts the multinational's offer), whereas∏f
EX (1) is the profit

of a supplier when it is the only one serving the multinational. Assumption 1 holds if d is not too
small.

To preclude the uninteresting case where all local suppliers become the multinational's ex-
clusive suppliers (thereby driving all local producers out of the market), we make the following
assumption.

Assumption 2. ∏h
EX(m−1)≥∏f

EX(m)

This assumption says that a supplier prefers to be the sole supplier to all local producers than to
serve only the multinational (together with all other m−1 suppliers). Assumption 2 requires that
(d+δc)/α be not too big—in other words, the technological advantage of the multinational over its
local rivals and the degree of VTT be not too large relative to the local market size.

211P. Lin, K. Saggi / Journal of International Economics 71 (2007) 206–220
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Given that k−1 suppliers accept the multinational's offer, the kth supplier is willing to serve
the multinational if and only if

PEX
f ðkÞzPEX

h ðk−1Þ ð11Þ

Remark 1. The profit of a supplier that accepts the multinational's offer decreases with k,
whereas the profit of a supplier that rejects the multinational's offer increases with k.

The intuition behind Remark 1 is simple: As more suppliers switch to serving the multinational
exclusively, competition among them intensifies, whereas competition among those that supply
local producers declines. Let k̄ be the largest integer that satisfies (11). From Remark 1 we know
that k̄ is unique. Clearly, the multinational announces k=k̄ and all invited suppliers accept its
offer. Although k̄ cannot be solved for analytically, it is easy to see that it increases with the degree
of VTT (d), as well as the technological gap between the multinational and its local rivals (δ). As d
or δ rises, the function ∏f

EX(k) shifts upwards and the function ∏h
EX(k−1) shifts downwards,

implying that k̄ goes up. Intuitively, for larger d or δ, the option of becoming an exclusive supplier
to the multinational becomes more attractive, leading a larger number of suppliers to accept the
multinational's offer. Since πf

EX(k) is an increasing function of k, the optimal strategy for the
multinational, given that it chooses exclusivity, is to set k= k̄ and its equilibrium profit equals
πf
EX(k̄).

5. Equilibrium mode of entry

From the multinational's perspective, exclusivity is attractive for two reasons. First, exclu-
sivity prevents the multinational's local rivals from being able to enjoy the benefits of VTT
provided by the multinational to its suppliers. Second, exclusivity limits the number of suppliers
that serve the multinational's local rivals. Both of these advantages raise the production costs of
the multinational's rivals. The disadvantage of exclusivity is that the multinational is served by
only k̄ (b m) suppliers while if it buys the intermediate in the open market, it is served by m
competing suppliers. One thus naturally expects that either exclusivity or market interaction can
be optimal for the multinational firm depending on parameter values. Exclusivity occurs in
equilibrium if and only if Δπf≡πfEX(k̄ )−πfM≥0.

Since πf
EX(k) increases with d and k and the number of equilibrium suppliers of the mul-

tinational (k̄) also rises with d, the profit differential Δπf definitely increases with d. It follows
that ΔπfN0 if and only if d exceeds a critical threshold d⁎.8

Proposition 1. Exclusivity occurs in equilibrium if and only if the extent of VTT undertaken by
the multinational firm is sufficiently large (i.e., dNd⁎).

The multinational's entry under exclusivity impacts local industry in three ways: (i) it increases
competition downstream and, all else equal, this raises the level of backward linkages (and thus
consumer surplus); (ii) delinking reduces the degree of competition among suppliers and this
tends to lower the aggregate output level of the intermediate good (as well as consumer surplus);
and (iii) local suppliers benefit from VTT and this tends to raise the level of backward linkages.
The net effect of these three forces can be either negative or positive.

8 We assume that there exists a d⁎ such that Δπf |d=d⁎=0. If d⁎ does not exist, Δπf is either always negative or positive
and such cases are of limited interest.
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Local producers are affected in two separate ways by the multinational's entry under exclu-
sivity. First, their market shares decline due to increased competition from a more efficient
producer. Second, local producers suffer from the decline in the number of suppliers that sell to
them. The delinking of k̄ producers changes market structure of the two-tier industry and raises
the market power of the m− k̄ suppliers that serve local producers.

How do suppliers fare under exclusivity relative to autarky? Since the equilibrium number of
suppliers serving the multinational (k̄) cannot be solved for analytically, we are unable to derive
general analytical results regarding the effects on suppliers. However, in the special case of upstream
duopoly (considered in the next section), we show that, relative to autarky, if the extent of VTT is
large then the supplier that serves the multinational is always better off while the other supplier is
worse off. Nevertheless, the average profit across the two types of suppliers goes up.

6. Two local suppliers

To further explore the choice between exclusivity and market interaction, this section con-
siders the case of upstream duopoly (i.e., m=2). Assumptions 1 and 2 imply that the equilibrium
number of exclusive suppliers equals one (i.e., k̄=1). Thus, exclusivity obtains in this case if and
only if πf

EX(1)≥πf
M, which is equivalent to

Hu
ðnþ 2Þaþ 2ðnþ 1Þðd þ dcÞ

7nþ 8
−
2ðnþ 1Þaþ ð3n2 þ 6nþ 2Þdc

3ðnþ 2Þðnþ 1Þ z0 ð12Þ

As per Proposition 1, the above inequality holds if and only if dNd⁎. Furthermore, we can
show the following:

Lemma 1. Suppose Assumptions 1 and 2 hold and m=2. Then, the larger the cost-advantage of
the multinational over its local competitors (i.e., the larger is δ), the weaker its incentive to choose
an exclusive contract over market interaction ( AH

Ad b0).
This result can be understood as follows. If the multinational has a large cost-advantage in

transforming the intermediate good into the final product, then it is less worried about lowering the
production cost of the intermediate and is more concerned about creating competition among its
suppliers. As a result, when δ is big, the multinational is more likely to prefer market interaction to
exclusivity with technology transfer.

To explore the effects of exclusivity on backward linkages and local welfare, we next confine
our attention to the case where δ=0. Based on (12), we can show the following result:

Proposition 2. Suppose Assumptions 1 and 2 hold, m=2, and δ=0. Then, (i) if n≥2 exclusivity
always occurs in equilibrium; and (ii) if n=1 exclusivity arises iff d/αN1/12.

When the final good market is a duopoly (i.e., n=1) and the extent of VTT is large (d/αN1/12),
the benefit to the multinational of improving its supplier's technology dominates the cost of
having only a single supplier. By contrast, when the final good market is relatively competitive
(n≥2), delinking drives the multinational's choice: the multinational's strategic benefit of
reducing the number of suppliers that serve its (many) local competitors is so significant that it
prefers exclusivity regardless of the degree of VTT.9

9 It is useful to note that Assumption 1 is less likely to hold when n is large: supplier 1's opportunity cost of becoming
an exclusive supplier to the multinational is high when the number of local producers (n) is large.
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How does exclusivity affect the two local suppliers? Assumption 1 guarantees that supplier 1 is

better off relative to market interaction (and thus also relative to autarky). Straightforward
calculations show that supplier 2 is better off under exclusivity if and only if d/αb (2n+1)/(3n+
3). Thus, if VTT to supplier 1 is not significant, supplier 2 also gains from the multinational's
entry under exclusivity. This is because exclusivity reduces the competition facing supplier 2 (in
fact eliminates it in the case of upstream duopoly). But if VTT is substantial, then the multi-
national commands too large a market share, leading to a sharp decline in the derived demand
facing supplier 2. In such a case, supplier 2 is worse off relative to autarky. Recall that at the
contracting stage of the game where the multinational selects suppliers, the equilibrium prob-
ability of a supplier being invited to become an exclusive supplier to the multinational equals k̄/m
(1/2 in the present case). It is easy to show that the average profit across the two suppliers is higher
under exclusivity relative to autarky.

Turning to effect on the degree of backward linkages, we have that BLEXNBLA if and only if

d
a
N

2ðn2−n−3Þ
3ðnþ 1Þðnþ 2ÞuGBL nð Þ ð13Þ

That is, for a given n, exclusivity increases the level of backward linkages if and only if the extent
of VTT exceeds a certain threshold level: i.e., d

a NGBL nð Þ. Furthermore, this critical threshold GBL

(n) increases with n: i.e., as the number of local rivals of the multinational increases, exclusivity is
less likely to raise the degree of backward linkages in the host industry. The intuition for this is
that if n is small, the increase in the derived demand for the intermediate caused by the multi-
national's entry is relatively large. As a result, the level of backward linkages rises despite the

Fig. 1. Backward linkages and welfare under exclusivity (m=2).
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delinking effect of exclusivity. However, when n is big, the extra demand for the intermediate
generated by the multinational's entry is too small to offset the negative effect of exclusivity on the
degree of backward linkages in the local industry.

The entry of the multinational certainly hurts downstream producers. For the host economy,
aggregate local welfare equals WEX=∏f

EX+∏h
EX+nπj

EX+0.5[BLEX]2. Prior to the entry of the
multinational, the level of local welfare is WA=2∏i

A+nπj
A+0.5[BLA]2. It is tedious but straight-

forward to show thatWEXNWA if and only if the extent of VTT is above a certain threshold level:
d
a NGW nð Þ.

Fig. 1 illustrates the effects of the multinational's entry on backward linkages and local welfare
in the (n, da) space. Assumptions 1 and 2 require that the feasible parameter values lie above curve
G1(n) and below G2(n). Within the feasible region, Fig. 1 can be divided into four regions: A, B,
C, and D. In region D, the multinational's entry raises both the level of backward linkages and
local welfare. In region B, however, the multinational's entry lowers both the level of backward
linkages and local welfare. For the other two areas, the degree of backward linkages and welfare
do not move in the same direction: in region C, the multinational's entry raises local welfare even
as it lowers the degree of backward linkages, whereas the opposite is true in region A.

The intuition for why the multinational's entry enhances both backward linkages and local
welfare in region D is simple: If VTT is substantial, the multinational's entry is beneficial to the
host country despite the negative effects of exclusivity. Likewise, if the extent of VTT is small and
the local final good market is relatively competitive (i.e., n is big), such as in region B, the
negative effect of exclusivity dominates the positive effects of demand creation and VTTand both
local welfare and the level of backward linkages decline due to the multinational's entry.

For the other two areas (A and C), the multinational's entry increases either local welfare or the
level of backward linkages (but not both), depending on the value of n. If n is small and VTT is
not very substantial (region A), backward linkages increase but welfare declines. This is because
when n is small, the multinational's entry leads to a substantial increase in the output of the
intermediate good which translates into higher consumer surplus and greater profits for suppliers.
However, for small n, the erosion of the profits of local producers that results from the multi-
national's entry is large and this negative effect on local producers leads to a reduction in local
welfare. Area C can be similarly understood: If n is large and VTT is moderate, backward linkages
decrease but local welfare increases with entry. The negative effect on backward linkages stems
from the fact that the demand–creation effect of entry is weak when n is large. Local welfare
increases despite the reduction in backward linkages because the benefits of VTT dominate the
losses of local producers.

The following proposition highlights the possible negative effect of exclusivity on backward
linkages:

Proposition 3. Suppose Assumptions 1 and 2 hold, m=2, and δ=0. Then, there exist parameter
values (regions B and C in Fig. 1) for which the multinational firm enters with an exclusive
contract and its entry lowers the level of backward linkages.

7. Extensions of the basic model

We now consider several extensions of our basic model. First, we discuss the implications of
entry and exit for our main results. Next, we establish that exclusivity can obtain in equilibrium
even if the multinational transfers technology under market interaction. Finally, we examine
exclusive contracts that, in addition to forbidding the multinational's suppliers from serving local
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producers, can also specify the price and/or quantity of the intermediate input. Throughout these
extensions, we focus on the case of two local suppliers (i.e., m=2) in order to highlight the main
forces at work.

7.1. Possibility of induced entry

In the basic model, the numbers of local producers and suppliers are assumed to be fixed. We
now consider a situation where entry into each level of production is feasible and it involves a
fixed (sunk) cost. Let free entry under autarky yield m suppliers and n producers. Also, assume
that the multinational's cost advantage (δ) over local producers is such that it finds entry profitable
whereas local producers do not. Under market interaction, the increase in derived demand
generated by the multinational's entry can induce further entry into the intermediate market even
in the absence of VTT (as in Markusen and Venables, 1999). If such induced entry does occur, the
positive effect of the multinational's entry on the degree of backward linkages relative to autarky
is even stronger.

Now consider exclusivity under free local entry. When (VTT, EX) is offered to local suppliers,
the possibility of further entry affects their decisions regarding whether or not to accept the
multinational's offer. Supposem=2 and let supplier 1 be the invited supplier. If supplier 1 accepts
the multinational's offer, supplier 2 becomes the sole supplier to local producers and competition
in the intermediate market is softened due to exclusivity. Such reduction in competition may lead
to further entry in the intermediate market where all new suppliers compete with supplier 2 in
serving local producers. However, as was shown in the basic model, if the extent of VTT is large,
supplier 2 is worse off under exclusivity despite that fact that it becomes the sole supplier to local
producers: the multinational's entry significantly lowers the market share of local producers
thereby lowering the derived demand facing supplier 2. Therefore, when VTT is large, further
entry into the intermediate market does not occur. As a result, supplier 1's profit if it accepts the
multinational's offer (VTT, EX) is the same as that in the basic model. If supplier 1 rejects the
multinational's offer, market interaction takes place and the expansion in derived demand for the
intermediate can encourage the entry of new suppliers (thereby lowering supplier 1's profit).
Therefore, the possibility of further entry makes it more likely that the multinational's exclusivity
offer is accepted by supplier 1 (i.e., Assumption 1 is more likely to hold).

One can also show that Assumption 2 is also more likely to hold when further entry into the
intermediate market is feasible. Recall that Assumption 2 guarantees that if both suppliers are
invited by the multinational, then at least one of them rejects its offer. Consider supplier 2's
decision regarding the multinational's offer given that supplier 1 has accepted an exclusive
contract. If supplier 2 also accepts the multinational's offer and further entry occurs, then new
suppliers serve local producers and this causes supplier 2's profits to decline. On the other hand, if
supplier 2 rejects the multinational's offer (given that supplier 1 accepts) then, as said before, no
further entry takes place. Thus, compared to the basic model, the possibility of entry reduces
supplier 2's payoff from accepting the multinational's offer while leaving its payoff from rejecting
it unchanged.

In sum, we have argued that even when further entry into the intermediate market is feasible,
no new suppliers enter the market when the extent of VTT is sufficiently large. While softening
competition in the intermediate market, delinking also lowers the demand for local suppliers that
are not invited by the multinational by creating a ‘squeezing out’ effect on local producers. In fact,
if this squeezing out effect is strong enough, delinking may actually drive out some suppliers,
further hurting local producers and lowering the degree of backward linkages in the local industry.
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7.2. VTT under market interaction

In the model studied so far, only those suppliers that agree to exclusively serve the multi-
national receive VTT from it. Would the multinational find it profitable to transfer technology to
local suppliers without restricting them from serving local producers (i.e., under market inter-
action)? The trade-off from the multinational's perspective is that VTT to both local suppliers
reduces the market price of the intermediate relatively more compared to that under exclusivity
but this price reduction also benefits its local competitors. Straightforward derivations show that
the multinational's profit under market interaction with VTT equals

pM
f dð Þ ¼ 2ðnþ 1Þðaþ dÞ þ ð3nðnþ 2Þ þ 2Þdc

3ðnþ 2Þðnþ 1Þ
� �2

ð14Þ

while the profit of each supplier equals

PM
i dð Þ ¼ nþ 2

nþ 1
ðnþ 1Þðaþ dÞ þ dc

3ðnþ 2Þ
� �2

for i ¼ 1; 2; ð15Þ

where the dependence of both profit levels on d has been noted to emphasize that market
interaction now involves VTT.

Since VTT incurs no direct costs in our model, it is easy to see that the multinational always
prefers market interactionwith VTT thanwithout it: the own cost reduction effect ofVTTdominates
the indirect loss resulting from the decline in rivals' costs. Thus, if VTT is possible under market
interaction, the entry decision of the multinational depends on the comparison between πf

EX(1) (i.e.,
its profit under (VTT, EX)) and πf

M (d) above. This comparison yields the following result:

Proposition 2B. Suppose Assumptions 1 and 2 hold, m=2, and δ=0. Then, (i) if n≥2 exclusivity
always occurs in equilibrium; and (ii) if n=1 exclusivity arises iff d/αN1/2.

Thus, when the local final good market is a duopoly (i.e., n=1), exclusivity is less likely to
occur if VTT occurs under market interaction. However, if n≥2, once again, the multinational
prefers exclusivity because of the delinking it creates, i.e., the strategic incentive of raising rivals'
costs proves dominant when the number of such rivals is large.

7.3. Exclusivity under input price contracting

Here we consider the case where the multinational can not only impose exclusivity in return for
VTT but can also specify the price at which its (exclusive) suppliers provide the intermediate
good. Such a contract is realistic if the multinational has substantial bargaining power over its
suppliers and can use that power to implement contracts that local producers cannot. We consider
two possible contracts under exclusivity: one in which the multinational adopts a two-part pricing
scheme and the other in which the contract is a quantity–price package. As in the case of other
extensions, we limit our attention to the case of two local suppliers (i.e., m=2). The contract
proposed by the multinational is carried out if the approached supplier accepts its offer and market
interaction with VTT prevails otherwise. Thus,∏i

M(d) in equation (15) is the reservation payoff of
the approached supplier.10

10 We assume throughout that the multinational's entry does not change the nature of interaction between local firms and
their suppliers. That is, the local industry continues to interact via the market after the multinational's entry. See
Conclusions for further discussion of this issue.
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7.3.1. Two-part pricing
Under two-part pricing, the contract offered by the multinational is of the form (VTT, EX, F+

(cI−d)q). That is, the multinational provides VTT to supplier 1 and secures the intermediate at
marginal cost (cI−d) for a lump sum fee F. The intermediate price w paid by local producers to
supplier 2 is determined by the successive Cournot model and the marginal cost of a typical local
firm equals w+c. The resulting Cournot quantities determine their derived demand for the
intermediate input. Facing this derived demand, supplier 2 chooses its output (which in turn
determines w). Straightforward derivations yield the multinational's profit under the two-part
pricing contract:

pTPf ¼ ðnþ 4Þaþ ð3nþ 4Þðd þ dcÞ
4ðnþ 2Þ

� �2
−F ð16Þ

The multinational prefers a two-part pricing contract if and only if it leads to greater joint
profits for it and its supplier relative to market interaction with VTT:

pTPf þ FNpM
f ðdÞ þPM

1 ðdÞ ð17Þ

Assuming δ=0, it is easy to show that, as in the basic model, exclusivity occurs under two-part
pricing if and only if nbnTP(d).11 The intuition for this is that as n increases, the multinational has
to compensate supplier 1 more for agreeing to be its exclusive supplier because its reservation
profit, ∏1

M(d), increases with n.
With regard to the effect on the backward linkages, it can be shown that the multinational's

entry under an exclusive two-part pricing contract always raises the degree of backward linkages
relative to autarky. This is because a two-part pricing contract eliminates the double markup
problem that exists under linear contracts and market interaction. However, the effect on local
welfare is ambiguous: While a larger output enhances consumer welfare, local producers and their
suppliers get hurt under two-part pricing since such a contract allows the multinational to obtain
the intermediate good at marginal cost thereby giving it a sharp cost advantage over its local
rivals.

7.3.2. A bundling contract
Suppose now that the multinational proposes a bundling (or price–quantity package) contract

of the form (qf,T), where qf is the amount of intermediate input delivered by supplier 1 in exchange
for total payment T. As before, the multinational makes a take-it-or-leave-it offer and market
interaction with VTToccurs if there is disagreement between the multinational and the approached
supplier (i.e., supplier 1). If the multinational's offer is accepted by supplier 1, then local producers
compete in a Cournot fashion observing the contract (qf,T). Therefore, under a bundling contract,

11 It is easy to show using Maple that nTP(d) is given by

nTP dð Þu 4ðaþ dÞð3aþ 21d þ ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
30a2 þ 60ad þ 246d2

p Þ
ð7aþ 13dÞða−5dÞ

and that nTP(d) increases with d, i.e., the likelihood of a two-part pricing contract being chosen over market interaction
increases with the degree of VTT.
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the multinational effectively becomes a Stackelberg leader (as in Milliou et al., 2003). It can be
shown that the joint profits of the multinational and its exclusive supplier equal:

pBf þPB
1 ¼ ½ðnþ 2Þaþ 2ðnþ 1Þðd þ dcÞ�2

8ðnþ 1Þðnþ 2Þ ð18Þ

and that πf
B+∏1

BNπf
M(d)+∏1

M(d) for all parameter values. In other words, exclusivity always
occurs under bundling. Furthermore, πf

B+∏1
BNπf

TP+F, i.e., a bundling contract always dominates
a two-part pricing contract.

Similar to the case of two-part pricing, the multinational's entry under a bundling contract
always raises the level of backward linkages in the local industry. However, as under two-part
pricing, the welfare effects of such entry on the local industry can be negative.

8. Concluding remarks

This paper adds value to the literature on backward linkages and FDI in two main respects. First,
while existing literature focuses primarily on the demand-creating effects of the entry of mul-
tinationals on local industry (e.g.,Markusen andVenables, 1999), we analyze the supply-side effects
of such entry. In particular, the possibility of VTT from a multinational to its suppliers coupled with
an exclusivity condition is a novel feature of our analysis. Second, our model considers oligopolistic
competition at both stages of production. Such a setting enables us to examine how the contractual
relationship between the multinational and its local suppliers affects strategic interaction in the local
industry.

We show that, in addition to the competition effect identified in Markusen and Venables
(1999), the multinational's entry can also create a delinking effect: When exclusivity arises in
equilibrium, local producers lose some of their old suppliers to the multinational. Put differently,
while the entry of the multinational creates additional demand for the intermediate good, it can
also reduce the number of suppliers available to local producers. This negative supply-side effect
can dominate the positive demand-side effect so that the total output of the intermediate good (as
well as the final good) can shrink due to the multinational's entry.

In the present model, under an exclusive contract, the multinational buys the intermediate good
only from its exclusive suppliers. In reality, an exclusive contract may entail a commitment only
from the suppliers' side. Under such an exclusive contract, the multinational would be free to
source the intermediate from all available suppliers (i.e., it can ‘mix’ between exclusive and non-
exclusive suppliers). The benefit to the multinational of such a mixing strategy is that it can put
competitive pressure on its exclusive suppliers. But such pressure, if effective, will make exclusivity
less attractive to local suppliers. Furthermore, mixing on the part of the multinational will increase
the profitability of those suppliers that do not commit to serving the multinational exclusively. We
believe that an exclusive contract that leaves the multinational free to source from all suppliers can
still emerge in equilibrium. However, the number of local suppliers that accept such a contract is
likely to be smaller relative to the case where the multinational commits to sourcing only from its
exclusive suppliers.

Our model assumes that local producers cannot engage in exclusive relationships with their
suppliers. This assumption is made for tractability and to capture the idea that the ability to transfer
technology gives the multinational leverage over its suppliers that is not available to local producers.
Finally, the model does not consider competition amongst multinational firms. Further research is
needed to determine how the possibility of such competition will alter the main results of this paper.
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