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Abstract

This paper develops a theory of strategic outsourcing that arises due to trade lib-
eralization. With trade liberalization, a domestic firm may choose to purchase the
intermediate good from a more efficient foreign producer, who also competes with the
domestic firm in the ﬁnal—gdod market. This can result in highér prices for both the
intermediate and final goods. Although trade liberalization in the final product would
lower the price of the final good, it could cause the price of the intermediate produ‘ct
to either increase or decrease, debending on the characteristics of the final products.
Therefore, in the presence of strategic outsourcing, trade liberation can have ambiguouks
effects on consumer prices, depending on the relative tariff reductions for intermediate

‘and final goods.
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1. INTRODUCTION

One of the most significant effects of trade liberalization on patterns of production and
trade during the last decade is the phenomenon of international ‘outsourcing’ and/or ‘frag-
mentation’. Although it is hard to clearly distinguish these two terminologies, ‘fragmen-
tation’ often describes the break-up of a production process, while ‘outsourcing’ describes
a firm’s decision about its production structure.! International outsourcing and fragmen-
tation have been well documented and their effects on production and input markets are
the subject of many recent empirical studies.? They are often seen as ways for firms to
look for cheaper suppliers (especially from lower wage countries) to cope with increasing
international competition. The theories developed in this area are broadly based on two ap-
proaches. The first approach, which is adopted in most studies in the literature, focuses on
competitive market structure, especially regarding the intermediate product market [e.g..
Jones (2000), Jones and Kierzkowski (2001)]. The second approach, which has its origin in
the industrial organization literature, focuses on a firm’s vertical structure le.g., McLaren
(2000)].3 Under these theories the effects of outsourcing are pro-competitive and economi-
ically efficient, in the sense that they result in lower prices for both intermediate and final
products.

In this paper, we consider an unnoticed feature of outsourcing, namely, that outsourcing
firms sometimes purchase intermediate products from more efficient suppliers that are also
their rivals in markets for final products. eInternational outsoucing of this nature is com-
mon in many industries, such as the computer industry and the automobile industry (see
discussion later). We argue that in this case the usual cost-saving motive for outsourcing
could be accompanied by a strategic motive, and that the strategic outsourcing in response

to trade liberalization in intermediate goods can have anti-competitive effects, resulting in

'See Deardorf’s Glossary of International Ecoqomics for other similar terminologies.
2For example, sce Feenstra and Hanson (1996a, 1996b), Hanson (1996), Slaughter (1995), and many

others.
3Recent studies on outsourcing (or international outsourcing) focus on international aspects, which is

very different from ecarlier research on vertical structure.
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higher prices for both intermediate and final goods. Our basic insight is that outsourcing en-
ables competitors to fofm customer-supplier relationships, which can have a collusive effect
on competition.! Trade liberation could therefore have an ambiguous effect on consumer
prices, depending on the relative tariff reductions for intermediate and final goods.

We consider a model where two firms, one domestic and one foreign, produce a differen-
tiated product using a homogenous intermediate input and compete only in the domestic
market. The foreign firm has the lower (marginal) cost, mp, in producing the intermediate
- input and thus always stays integrated. The domestic firm, however, ‘can either produce
the intermediate input itself (or purchase it from a competitive domestic supplier) at higher
cost, mp (mp > mp), or purchase the intermediate input from the integrated foreign firm."
Recognizing that these two firms may compete in the final product market, we allow the
domestic firm to behave strategically in choosing its input suppliers. In a two-stage game
whére the choice of the supplier of intermediate inputs is determined in the first stage and
then the two firms engage in Bertrand competition in the final product market, we establish
the following three main results.

First, strategic outsourcing occurs in. eqﬁilibrium if and only if the level of the import
tariff on the intermediate product is smaller than mp —my , the difference between the two
firms’ costs of producing the intermediate good. When outsourcing occurs, the domestic
firm actually pays more (including the tariff) for the intermediate input than it would cost
to produce the good domestically. To understand this counter-intuitive result, one needs
to realize that the forcign firm would have less incentive to cut its price in the final good
market when it supplies the domestic firm. This motivates the domestic firm to buy the
intermediate input from the foreign firm if the impoft cost is the same as or slightly higher
than the domestic cost of production. Thus, trade liberalization in the intermediate good

creates opportunities for multi-market interdependence between competitors in the final

1Chen (2000) also points out that a vertical merger may have a collusive effect due to the integrated firm

becoming a supplier 10 its downstream rivals.
51t would make little difference if we allow that there exist other competitive foreign suppliers of the

intermediate good at the same higher cost, mp.




product market, resulting in a collusive effect.

Second, in the outsourcing equilibrium a further reduction of iniport tariffs on the inter-
mediate good would increase what the domestic firm actually pays (including the tariff) for
the intermediate input. It is clear that the foreign firm would raise the (producer) price
of the intermediate good when the import tariff decreases. But it is surprising that the
foreign firm would be able to increase the (producer) price more than proportionately when
it has mulbti—markot contact with its rival. This result is important, because it also implies
that the prices of the differentiated final products would become higher when trade in the
intermediate input is being liberalized. Therefore, in contrast to the common view in the
current literature, trade liberalization in intermediate products could have anti-competitive
effects on consumer prices.

Third, in the outsourcing equilibrium trade liberalization in the final good would reduce
the prices of the final goods but the effect on the price of the intermediatc input is not
obvious. It would increase (decrease) the price of the intermediate input if the final differ-
centiated products are ‘weak substitutes’ (‘strong substitutes’).e If the demand function for
the final good is linear, then trade liberalization in the final good market has no effect on
the price of the intermediate input.

There is considerable real-world evideﬁce for the kind of international outsourcing that
we discuss in this paper. For example, it is well known that Taiwanese PC producers
(e.g., Acer) supply mother boards, PCBs, and other inputs to other foreign PC producers.
Similar practices can also be found in aufomotive industries. Traditionally, the produc-
tion of engines has been kept in-house and engines are only used in the manufacturer’s
own vehicles. This practice is not diﬁiculf to understand given that engines are the most
important component in automobiles. However, according to Automotive Industries (July
1999), Mitsubishi is now poised to sign a series of deals with Fiat Auto and it is likely that
Mitsubishi's GDI (gasoline direct injection) engines will power several new Fiat models.
Also, a Japancse newspaper (Nihon Keizai Shimbun (April 2, 2001)) reports that Peugeot

supplies about 60.000 diesel engines every. year to Nissan, Suzuki, Volkswagen, etc. More

GWe will define ‘strong substitutes’ and ‘weak substitutes’ in Section 3.




interestingly, Honda is famous for its unique DCR (direction of crankshaft rotation) en-
gines and their superior quality but the company recently has decided to abandon DCR
and will incorporate its technology to produce more conventional GDI engines that are
suitable for installation in other carmakers’ models. “From now on we will be able to sell
our engines to other carmakers”, said a Chief Executive Hiroyuki Yoshino of Honda Motor
Co. (Automotive News Europe, 25 (October 1999)).

To our knowledge, there are no studies in the present literature that explore the collusive
incentives of international outsourcing (or strategic outsourcing) and its potential anti-
competitive effects associated with trade liberalization, although there are a few papers that
focus on trade liberalization and vertical structure under imperfect competition. Based
on the approach of ‘transaction costs’ and ‘incomplete contracts’ (which is very different
from ours), McLaren (2000) shows how globalization would lead to changes in firms’ vertical
organization, and how outsourcing arises in equilibrium. The contribution is made possible
because McLaren incisively recognizes that trade liberalization lowers transaction costs and
makes it easier for an input supplier to find an attractive buyer abroad, which strengthens
its bargaining power ex post and thus makes an arm’s-length arrangement more attractive.
Trade liberalization therefore unambiguously enhances efficiency because of thickening of
the market.

Zhao (2000) also cousiders outsourcing and the vertical (and horizontal) structure of a
multinational firm. However, the paper focuses on the effects of domestic unionization,
particularly how unionization in vertically related markets can make firins become both
vertically and horizontally related multinationals. The basic insight is that, when domestic
labour is unionized, vertical integration could raise both union employment and the negoti-
ated wage, but may reduce total industry profits. In order to counter the benefits rendered
to the domestic nnions due to vertical integration, an integrated firm may have incentives
to go multinational horizontally for outsourcing, regardless of whether or not the foreign
country is unionized. The competitive effects of such outsourcing depends on the relative
degree of two distortions: ‘double marginalization’ versus unionization.

The basic framework of our model is also related to Spencer and Jones (1991, 1992)




on vertical structure and optimal trade policy.” They are concerned with trade policies
that affect the vertical supply decision of the vertically integrated foreign firm. Assuming
Cournot competition with a homogeneous good in the final product market®, they find that
the difference in profit margins from the export of the intermediate and final products to
be crucial to their analyses. In their paper, the decision of the integrated firm on whether
to restrict the export of the intermediate input is also associated with the general idea
in industrial organization that a firm may gain from raising its rivals’ costs even at some
expense to itself. It will become clear, however, the collusive effect of strategic outsourcing
identified in our paper would not arise under the Cournot assumption. Moreover, the
asymmetric assumption that the input is produced with constant MC in the foreign country
but with increasing MC in the domestic country is crucial for their analyses and results.
The rest of the paper is organized as follows. Section 2 characterizes the equilibrium
under no-outsourcing and outsourcing. Section 3 analyzes the effects of trade liberalization
on the equilibrium outcome (outsourcing versus no-outsourcing) and competitive cffects of
trade liberalization on the prices of intermediate and final products. Section 4 discusses

some alternative assumptions and the robustness of our results. Section 5 concludes the

paper.

2. THE MODEL

There are two firms: firm D is located in the domestic country and firm F is located in the
foreign country. These firms produce a differentiated final product, Y, using a homogenous

intermediate good, X. There is potential trade in both good X and good Y, and both firms

"Spencer and Jones (1991, 1992), respectively, examine trade policies taken by the input-exporting coun-
try (the foreign country) and those by the input-importing country (the domestic country). Other studies
that deal with various kinds of trade policies in vertical related markets include Ishikawa (1997, 1998),

Krishna and Morgan (1998), and Ishikawa and Spencer (1999).
®In the first paper (Spencer and Jones, 1991), they briefly mentioned the Bertrand competition to discuss

whether it would reverse their results from the Cournot competition.




compete in the domestic market only.? The (domestic) demand for the two firms’ products
is ¢' (pi,pj), 1,5 = D, F. The marginal cost of producing the intermediate good X is a
constant, mpy for firm D and mp for firm F, where 0 < mp < mp. Thus the foreign firm
is more efficient in producing the intermediate good. It would not affect any of the results
in our paper if the intermediate good X is available competitively from other (whether
domestic or foreign) suppliers at price mp. In the model we assume that only firm F
produces the intermediate good X in the foreign country. Other costs of producing Y are
normalized to zero, and to produce one unit of good Y’ ‘requires one unit of the intermediate
good X. In the domestic country, there are specific tariffs on imports of both goods: t; for
the final good Y and t, for the intermediate good X. Since optimal trade policy is not the
focus of this paper, we do not introduce active domestic or foreign governments into the
model. Our main interests are the effects of trade liberalization (which is represented by a
reduction in t, or/and t,) on the equilibrium decision about outsourcing and on the prices
of intermediate and final pfoducts.

‘The game proceeds as follows. In the first stage firm F' commits to a (producer) price, w
(where w > mp)'", for the intermediate good (if it sells X) and firm D decides whether to
contract to buy the intermediate good from firm F' or to have it produced domestically.!t In
the second stage firm D and firm F compete in price (Bertrand) for the differentiated final
good Y in the domestic market (we will briefly discuss quantity competition in Section 4).
As usual, we solve the sub-game perfect equilibrium of the model by backward induction.
We first characterize Nash equilibrium in the subgame where firm D chooses no-outsourcing.

We then characterize the equilibrium in the subgame where firm D chooses outsoucing, that

9The foreign firm can also serve its own domestic market, but this would matter little as long as the two

markets are segmented.
107¢ will come clear that it would never be optimal for firm F to sell the intermediate good at a price less

than its marginal cost mr.
" Equivalently, firm F.could commit the quantity of the intermediate good to export given that its price

w is determined by its supply and demand from firm D. Also, if the intermediate good X is competi-
tively available in the domestic country at price mp, then firm D decides whether to contract to buy the

intermediate good from a domestic supplier at price mp or from firm F at price w.




is, to purchase the intermediate good from firm F. The equilibrium outsourcing decision, as

well as the equilibrium price for X (if D purchases from F) is then determined.
Equilibrium under no-outsourcing

If irm D produces the intermediate good by itself, the profit functions for firms D and .

F are
72 = (pp — mp)q® (pp, pr) (1)
and
F _ _ t F ) 2
7 = [pr — (mr + ty)l¢" (pF.PD) (2)
respectively.

The equilibrium prices, which are assumed to exist uniquely for any given parameter

value t, and are denoted as p; (mp,ty), satisfy the following first-order conditions:

4" (pp (ty) ,pr () + Pp (ty) —mp)ad (vp (), PF (1)) = 0, @)

(IF (pp (fu) »PF (ty)) + [pF (ty) - (mF + ty)]‘]f (pD (ty) ,pF (ty)) = 0. (4)

Denote the cquilibrium profits by nZ (mp, t,) and 7F (mp,t,). Notice that 7 (mp,t,) will

be the benchmark level of its profit when firm D decides whether or not to go outsourcing.
Equilibrium under outsourcing

If firm D contracts to buy the intermediate good X from firm F at price w (and pays the

import tariff ¢,), the profit functions for D and F' are
7P = (pp —w — tz)q" (pp, PF) (5)

and
' = [pr — (mp + t)lg" (pr,pD) + (w — mr) ¢° (pD, PF) (6)
respectively. The equilibrium prices, which are assumed to exist uniquely for any given

parameter value t, and ¢, and denoted as p; (w + tz,ty), satisfy the following first-order
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conditions:

qP (Bp (w + tz, ty) , PF (W + tz, ty))
B (0 + tey ty) — (W + to)lgf (Bp (w + ta,ty) , Pr (W + tas ty))

g (Pr (w + ta, ty) s P (W + L, 1))
Hpp (w0 + e, ty) — (mp + ty)laf (BF (W +tayty) ,pp (W + 2, ty)) | = 0 (8)
+ (w — mr) ‘I‘zD (Bp (w + tz, ty), Pr (w + Lo, ty))
Denote the equilibrium profits by 7P .(w + tg,ty) and #F (w + t4, ty) . The equilibrium profits
also have to satisfy the conditions that 7 (w + tg, ty) > 7t (mp, ty), i = D, F . Notice that
w1ty is the effective marginal cost for firm D. Ttis straightforward to show that each firm’s
equilibrium profit decreases in its own cost and increases in its rival’s cost. Therefore, in
equilibrium firm F will increase w (in stage 1) such that the above constraint on firm D’s

profit under outsourcing is binding. Therefore we have the following preliminary result.

Lemma 1 The cquilibrium price of the intermediate good, w(ty), satisfies

7P (w(t,) + ty ty) = 7P (mp,ty) .

Also notice that equations (7) and (8) would be the same as equations (3) aud (4) when

w(tz) = my and w(ty) + tz = mp. Therefore, we also have:
Lemma 2 7 (mp.t,) =« (mp,ty) if w=mp,i = D, F.

3. THE EFFECTS OF TRADE LIBERALIZATION
3.1 Trade liberalization in the intermediate good

Now we solve for the equilibrium decision in stage 1 and show Low trade liberaliza-
tion might affect the subgame perfect equilibrium in this model (i.e., outsourcing or no-
outsourcing). Although we only discuss import tariffs in this model, we interpret a decrease
in their level more broadly as a reduction in trade barriers and/or an increase in globaliza-

tion (i.e., reduction in trade costs in general). More specifically, we focus on the effects of

9



a reduction in the import tariff on the intermediate good, t,. First we find that the level
of ¢, will determine what kind of equilibrium we have, which is characterized by the next

proposition.
Proposition 1 There is equilibrium outsourcing if and only if t <mp —myp.

P roof. We first show the “if” part. Suppose that t, < mp — mg but there is no
outsourcing. Then F' can offer some w that is slightly higher than myp but w +t; <
mp.(since w+t, < w—mp+mp < mp) Then contracting to purchase the input from F' will
increase both D and F’s profits - a contradiction. While firm D increases its profit because
of a reduction in the marginal cost, firm F increases its profits from selling the intermediate
product. We next show the “only if” part. Suppose that t, > mp — my but there is
outsourcing. Since tp > mp — mp, we would have w (t;) + t. > w(ty) — mp +mp > mp.
But since 7 (mp. ty) = 7P (mp, ty) if w (tz) = mp (Lemma 2) and 7P (-, t,) < 0, we would
have 7P (w (tz) + ta, ty) < 7P (mp,t,) ,or no outsourcing occurs, a contradiction. m

We define £, = mp — mp and call £, the prohibitive level of tariff. When t, > %z, the
equilibrium is no-outsourcing - firm D produces the intermediate good by itself. When
t, < Iz, the equilibrium is outsourcing - firm D purchases the intermediate good from firm
F at price w(t;), where w(t,) is the equilibrium price for the intermediate good. Therefore.
if we suppose that t, is initially high, then we would observe that firm D moves from the
no-outsourcing regime to the outsourcing; regime as the tariff on the intermediate good
decreases.

It seems that Proposition 1 is very intuitive, but the intuition for the result is more
subtle than it appears. From Proposition 1 we may believe that it should also be true that
w (tz) +ty < my. That is, firm D would pay less (including the tariff) for the intermediate
good when it decides to go outsourcing. However, it will be shown next that this is not
the case. It is important o realize that the necessary and sufficient condition for firm D to

decide to go outsourcing is 72 (w + tz, ty) > 7P (mp, t,) rather than w (t;) + t, < mp.

Proposition 2 When the outsourcing equilibrium occurs, in general w (ty) +tz > mp and

]}2 (w + tm,ty) > ])l (’I'II,]), t:y) ,i = .D, F.
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P roof. Suppose that w + t; = mp initially. Then firin D’s best response function
would be the same as under no-outsourcing. However, under no-outsourcing firm F’s best
response function is 7l (pr,pp) = 0 while under outsourcing it becomes 7 (pr,pp) =
7 (pp,pp)+(w—m F)%}L; = 0. Since (w—m p)g%; > 0, it shifts up firm F’s reaction function -
(see Figure 1). This softens the competition in the final goods market and raises firm D’s
profit. However, firm F' only needs to keep firm D indifferent compared to the situation of
no-outsourcing. Thus, firm F could increase w (which shifts firm D’s reaction function to
the right) until 77 (w + ty, ty) = 7P (mp,t,). Therefore in equilibrium w (t;) + tz > mp.
Since mp and w (t;) + t, enter as marginal costs, it is stra.ightforWard to show that the
prices of the final goods become higher. ®

It is surprising that, when moving to outsourcing, firm D actually pays more for the
intermediate good than its own cost to produce the good. To understand this result, onc
needs to recognize that firm F would have less incentive to cut its price in the final good
market if it supplies the intermediate good to D. This implieé that firm D would strictly
prefer to buy the intermediate input from firm F if the cost of imports is the same as that
of its own production. This then enables firm F to raise the price of the intermediate good.
As a result, the prices of the final products are higher under outsourcing than under no-
outéourcing. ‘Therefore, outsourcing here has a strategic effect: it changes the competition
in the final-good market and results in less competition there. »

We have shown that strategic outsourcing can arise when trade in the intermediate prod-
uct is liberalized. In the outsourcing equilibrium, would further trade liberalization in the
intermediate good also have similar anti-competitive effects? When ¢, < t, and the sub-
game perfect equilibrium is outsourcing, a further reduction of t;, would actually increase
the equilibrium prices for both the intermediate and final goods, as shown in the next

proposition.

Proposition 3 In the equilibrium of outsourcing, a reduction of t, increases w (tz) + ty

(i.e., |é%§tr;)| > 1) and the prices of the final product.
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P roof. Slipp()sﬂ that ¢/ <t < f,. First we want to show that w (t7) + & > w (t;) +1;.
By construction. 77 (w (t7) + ty, ty) = 70 (w (t,) + th, t,) = 7P (mp, t,) . Then it must be
true that w (t) > w(#,) > mp. This will shift up firm F’s reaction function and thus
for any given price of firm D for its final good, firm F'sprice for its final good will be
higher under w (#) than under w (t;). Therefore if w (0 +t] < w(ty) +t,. we would have
70 (w (1) + t1,t,) > 7P (w (th) + t: ty) , @ contradiction. This proves that w (t%) + t >
w (t4) + t,.. Tt then follows that the equilibrium prices in the final-good market are higher.
n

The intuition of the result is as follows. The initial reduction of t, increases firm D’s
profit. This allows firm F to raise w. When w increases, firm F cares more about the
profit from selling the intermediate good and hence further softens its competition with
firm D in the final prbduct market, which has the effect of increasing 7P, This allows firm
F to raise w even further. Since, in equilibrium, firm D’s profit is always kept to its level
under no-outsourcing, 77, the combined forces would allow firm F to raise' w more than
proportionately. |

Thus, Proposition 3 also indicates that tr_ade liberalization in the intermediate good could
have anti-competitive effects on both intermediate and final product markets.

For illustration of these results, we shall consider a linear-demand example: k

Example 1 Suppose
¢'(pi,p;) = 1 = pi + Bpj — pi)s 1,5 =D, F, B € (0,00), (9)

Following cqs. 3 and 4, we obtain the equilibrium prices of the final product under no-

outsourcing:

' 2

for firm D and
pr(mp,ty) = 2+368+2(1 + B)*(mr + ty) + B+ B)mp
for firm F. Also. it is straightforward to obtain that |

|4 p)2 38— @+ 48+ 5mp + S+ F)(ms + ty)*
(2+8)%(2 +30)? '

(11)

Tl'[)(“m,[), fq) = (
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Following eqs 7 and 8, we obtain the corresponding equilibrium prices under outsourcing:

o 214w+ tg) + B8+ mp bty + 4w ta) + Blty — te + 3(w + to)]}
Polutte) = @+ B)2 +3)

(13)

and
2(1+mp+ty)
+ﬁ{—2(1+ﬁ)('mF-Hx)+2(2+,3)(mp+ty)+3[1+w+tx+ﬁ(w+t,,-)]} ’
(2+P8)(2+38)

pr{w+ te) =

And the equilibrium profit for firm D becomes

~ _ {2(w + ty, — 1) + B3+ Btz — ty) — (mp + 1) +4(w + te)]}?
To(wtts) = (1+6) (CET ECrE L

. (15)

Therefore, from Lemma 1 the equilibrium price for the intermediate product is obtained

by setting 7p(w + tz) to mp(mp,ty), which is

. PYmp —mp — 1)
w(ty) +te = mp + 0512

(16)

Notice that w(t,) + ty > mp because t; < mp — mp. Also, it is straightforward to show
that dw/dt, = —(#2+48+2)/(48 +2) < -1, and dpp/dt, <0 and dpr/dty < 0. These

results are also illustrated by the diagrams in Figure 2.
3.2 Trade liberalization in the final gbod

Above we have focused on the effects of trade liberalization in the intermediate good.
The effect of trade liberalization in the final good can be analyzed by examining the effects
of a reduction in the tariff on the final good. In this section we carry our analysis under
the equilibrium of outsourcing although we will also discuss how trade liberalization in the
final good will affect the equilibrium outcomes: outsourcing versus no-outsourcing.

A reduction of t, is a reduction of the marginal cost for firm F' in producing the final
good. Therefore it is straightforward to show that this will reduce the prices of the final

goods.

Proposition 4 A reduction of ty reduces the prices of good Y (pp, and pr). More generally.

dp;/dt, > 0.i= D, F.

13



Trade liberalization in the final good has an unambiguously competitive effect on the
final product market. However, the above result does not suggest that a reduction of t,
would also unambiguously lower the price of the intermediate input. It turns out that the
effects of a reduction of t, on w depend on the characteristics of the differentiated final
products (below we simply use w, rather than w(tz), to denote the equilibrium price of the

intermediate good X).

Proposition 5 (i) § d“’ >0 if —(H > 0 (goods Y are ‘strong substitute’); (ii) § d‘” =0 if

%fl()"—l;% =0 (lincar dr)m(md), (iii) d“’ <0 f & (q < 0 (goods Y are ‘weak substitutes ).

P roof. Notice that 72 (w + t4,t,) and 7P (mp,ty) are both indirectly affected by ¢,,.
Changes iu t,, affect firm F’s marginal cost, which in turn shift its reaction function curve. To
determine the sing of dw/dt, we must compare dit? (w + t., t,) /dt, with dr? (mp,ty) /dt,
since in equilibrinm firm F will use w to satisfy that 70 (w + t,,ty) and 7 (mp, ty). There-
fore, the equilibrinm level of w crucially depends on how a change in t,, shifts firm F’s reac-
tion function curves under no—outsourcing and outsour(:ing, respectively. We write the two
first-order conditions for eq. 2 and 6 as 2~ =0 and & W + (w —mp) %‘5 = (), respectively.

Totally differentiating these two ﬁrst—order conditions with respect to t,, we obtain (after

rearranging):
A» 2nF
dpr(m 5
pii(t D) _ P >0 (17)
Y T ‘

under no-outsourcing and

D
dpp(w + tx) dpp3ty +(w—mp ) pL"F

d{, 321rF

> (0 (Proposition 4) (18)

under outsonrcing. Therefore, for example, an increase in ¢, would shift up firm F’ reaction

curve un(l(er the outsourcing equilibrium more (less) than that in the no-outsonrcing equilib-

rium if 2 d( > () (d (q 3z < 0). That is, for any given price of firm D for its final good, firmn

F's price 'hn' its final g‘ood will be higher under in outsourcing (i.e., e d’;:” ) 5 9 Fd(t::”’) )
D ' X

if %,} > 0, lower if MQT; < 0. To satisfy the condition 77 (w + t;,.,t;,,) = 7P (mp,ty).

14



firm F will raises (lower) w accordingly. With a linear demand function (where J—; = 0).

dpp{wtt,y)
dty

we have d’"';i_(,T'D ) Therefore w will be unchanged. Similarly, we can prove the
results with a rednction in £y, m

Notice that the sign of J— tells the direction towards which a demand function shifts. In
our model ——L > () since (llﬁerentlated goods Y are substitutes: The sign of ——(—%%, however,
tells the spced’ at which the demand function shifts. For example, a rise of p; would
increase ¢ at an increasing (decreasing ) rate if %(2;%% > 0 (if g(zp—fj;% < 0). Thercfore, we
name goods Y arc ‘strong substitutes’ (‘weak substitutes’) when %J—f’% >0 ( g2 d (q) < 0).
Therefore, the effects of trade liberalization in final good on the equilibrium price of the
intermediate good will depend on the characteristics of the differentiated final products. A
reduction of £, \X’()Hld lower w if goods Y were strong substitutes, but it would increase w
if goods Y were weak substitutes.

A reduction in t,, however, also has implications for the eciuilibrium outcome of out-
sourcing and no-outsourcing. Notice that, for outsourcing to be the equili.brium, w cannot

be smaller than mp. Thus a reduction in w would make outsourcing less likely to occur.

Therefore we have the following remark.

Remark 1 With trade liberalization in the final good market, strategic outsourcing is more

(less) likely to occur if the final goods are weak (strong) substitutes.
4. DISCUSSION

It is important to realize that thé collusive effect of strategic outsourcing identified in this
paper relics on finn F taking into account the profit from the intermediate good market.
Therefore such a (f()lltlsive effect would not arise in Cournot competition (with a homoge-
neous final pr()dutt)‘,” ‘since firm F' does not take into account that its more aggressive
action in the final good market may reduce firm D’s output and its purchase of the in-
termediate good from firm F. However, if one believes that firm F' would realize that its

strategic action in the final product market could affect its profit from the intermediate

2Notice that outsourcing (or vertical supply as in Spencer and Jones, 1991&:1992) could still occur.



o0od market, then the Cournot assumption would seem inappropriate.

Nevertheless, it is not difficult to see that the collusive effect of strategic outsourcing,
could still arise in quantity competition if firm F is a Stackelberg leader in the final good
market. As a Stackelberg leader, firm F would then incorporate the cffect of its strategic
action in the final good market on its profit of selling the intermediate good to firm D.
Thus the collusive incentive of strategic outsourcing can again arise.

We only have two firms in our model. In the no-outsourcing equilibrivin firm D produces
the intermediate good by itself at cost mp. However, this is not the only interpretation of
the set-up. In the context of international outsourcing, this is equivalent to firm D initially
purchasing the intermediate good from a competitive domestic supplier at price mp. When
moving to outsourcing, firm D switches its purchase of the intermediate good from the
dowmestic supplier to firm F.

In the model, firm F' is the only foreign supplier of the intermediate good. Firm F'is able
to set price w such that 72 (w + tg, ty) = 7P (mp, ty) (or 77 (w + tg,t,) = 7 (mp,ty)+-<.
£ > 0 - this would not make any real difference to our results). This ability would certainly
be limited if there were other foreign suppliers of the intermediate good.'® However, as long
as firm F is the most cfficient and other foreign suppliers are relatively less cfficient (to some
extent) in producing the intermediate good, the insights of our results would still prevail.
If the marginal cost (in producing the intermediate good X ) of other foreign suppliers is

very close to mp) (rather than mpr), it would have little effects to our results.
5. CONCLUSION

In this paper we have identified a strategic incentive for international outsourcing, which
arises from multi-market interactions among firms. It is shown that trade liberalization may
create opportunitics for multi-market interdependence and cause strategic outsourcing to

oceur. Unlike the outsourcing decision based on cost saving, strategic outsourcing has anti-

30ne could also use Nash bargaining to determine w. Our model. however, allows us to highlight the
basic insight of this paper. That is, the collusive behavior identified here is supported by multi-market

interaction rather than explicit transfer payments.



competitive effects in the market. In the presence of strategic outsourcing, further trade
liberalization in the intermediate product market could produce an anti-competitive effect
on the final prodnct market. Therefore, the effects on consumer prices of trade liberalization
in general could he ambiguous, depending on the relative degree of trade liberalization in
the intermediate and final goods. While the usual cost-saving motive for international
outsourcing might be more common, the strategic oursourcing identified in this paper could
also be important in some situations. A comprehensive understanding of the effects of trade
liberalization and the resulting outsourcing needs to take into account the possible presence

of such strategic effects.
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