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Complementarities between Outsourcing and Foreign Sourcing

By GENE M. GROSSMAN, ELHANAN HELPMAN, AND ADAM SZEIDL*

Outsourcing has been growing both domesti-
cally and internationally. So has foreign direct
investment (FDI). New models of international
trade address these phenomena using recent ad-
vances in the economic theory of organizations.
The models help us to identify circumstances
under which firms choose to make their inputs
themselves or buy them from third parties, and
when they choose to produce their inputs locally
or abroad (see Grossman and Helpman, 2002,
2004, 2005; Dalia Marin and Thierry Verdier,
2002, 2003; Diego Puga and Daniel Trefler,
2002; Pol Antras, 2003; Antras and Helpman,
2004). Some authors investigate the organi-
zational choices of homogeneous firms in an
industry with some particular characteristics
while others examine the relative prevalence of
different organizational structures in industries
with heterogeneous firms.'

In this paper, we combine elements from
Antras and Helpman (2004) and Grossman et al.
(2004a) to study the relationship between out-
sourcing and foreign sourcing (or “offshoring”).
Our analysis focuses on industries with hetero-
geneous firms that make intensive use of inter-
mediate inputs. Contracting problems limit the
types of contracts that can be written between
final producers and input suppliers. Intermedi-
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ate inputs can be produced domestically or in a
low-wage country and can be produced in-
house or outsourced. By assumption, assembly
of final goods takes place within the boundaries
of the firm that has developed the product, but
we sometimes allow this activity to be per-
formed abroad.

First, we assume that assembly takes place at
home and that intermediate goods can be trans-
ported at no cost. We identify conditions under
which cross-industry variation in the fixed cost
of outsourcing generates a positive correlation
between outsourcing and foreign sourcing. We
then introduce transport costs for intermediate
inputs and allow firms to choose where to as-
semble their final output. In this case, cross-
industry variation in the fixed cost of doing
business abroad produces a second complemen-
tarity between outsourcing and foreign sourc-
ing. The latter finding is in keeping with
conditions described in a recent article in the
Financial Times about problems facing firms
producing in China (see Peter Marsh, 2004).
Companies that cannot find efficient local
sources for components in China are burdened
with the extra costs of shipping inputs from
home. Apparently, FDI often goes hand-in-hand
with the ability to find suitable Chinese suppli-
ers. The trade-offs between in-house production
and outsourcing and between shipping interme-
diate goods and producing them in proximity to
assembly operations are the subject of our in-
vestigation below.

I. The Model

There are two countries, North and South,
and one factor of production, labor. The wage
rate is w" in the North and w® in the South, with
wN > w5, We normalize prices so that w™ = 1.

Consumers have Dixit-Stiglitz preferences for
differentiated products that generate the inverse
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demand function p(i) = D;x;(i)~"' = for vari-
ety i of good j, where p,(i) is the price of this
variety, x,(i) is the quantity demanded, D; is an
index of total demand for the output of industry
J» and « is a parameter that determines the
elasticity of demand. We assume 0 < o < 1, so
that the elasticity of demand is larger than 1. All
final goods are freely traded with zero transport
costs. Thus, prices of final goods are the same in
both countries and D; measures world demand
for the output of industry ;.

Entrepreneurs are located in the North. To
enter a market and produce any variety, an
entrepreneur first must incur a fixed cost of fj
units of Northern labor. An entrant then draws a
productivity level 6 from a cumulative distribu-
tion G(6). Having learned 0, the entrepreneur
decides whether and how to produce final goods
or whether to exit the market.

Production requires two inputs, assembly
ai) and intermediate inputs mj(i).2 These inputs
must be specialized to variety i of product j;
otherwise, they cannot be combined to produce
final output. Output from specialized inputs is
given by

NS aj(i) j m‘,-(i) 1=
M 50 = 6[ Mj ] [1 - "lz]

0<m;<l1

where ), is a sector-specific technological pa-
rameter. Higher values of m, correspond to pro-
duction technologies that make more intensive
use of the assembly activity. Assembly and pro-
duction of intermediate inputs can be performed
in the North or in the South. One unit of a,(i) or
my(i) requires one unit of local labor wherever
the activity is performed.

There are two types of agents, entrepreneurs
who develop and assemble final goods and man-
ufacturers who produce intermediate inputs.
We use F to denote the former and M to denote
the latter. Every active F' agent must contract
with an M agent for the supply of intermediate

2One may think about @ and m as quality-adjusted
effective units of the inputs rather than as quantities, with
the quantity of each input normalized to 1.
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inputs. The F agents are located in the North,
where they develop their unique brands of the
final good. Some M agents are located in the
North and others in the South.

In what follows, we focus on a particular
industry j and omit the index j from the relevant
variables. After bearing the entry cost f and
learning his productivity 6, an F agent ap-
proaches an M agent in either the North or the
South. In each location, there is an infinitely
elastic supply of such agents, all of whom have
an outside option normalized to zero. An F
agent offers his potential partner a contract that
specifies a fixed payment. The specified pay-
ment from F to M may be positive or negative,
and the offer is made on a take-it-or-leave-it
basis. The M agent anticipates that, if he accepts
the offer, his earnings will include the con-
tracted payment plus a fraction of profits. Profit-
sharing results from ex post bargaining once the
inputs have been produced. The profit shares
reflect the organization of the enterprise (see
below), which F is free to choose. The F agent
sets the contractual payment to provide his part-
ner with an expected net reward of zero. All
such offers are accepted.

For now we assume that assembly can be
conducted only in the North. An organizational
form consists of an ownership structure and a
location of M, denoted by {k, €}, where k is
either I or O (integration or outsourcing) and €
is either N or S (North or South). The fixed cost
of maintaining an organizational structure {k, €} is
£¢ in units of Northern labor. We assume that f
is separable and write it as fi = f¢ + f,.

In contrast to Antras and Helpman (2004), we
assume that the fixed organizational cost of
integration is less than the fixed cost of out-
sourcing (i.e., f; < f,).” But like Antras and
Helpman, we assume that doing business in the

3 The switch in this assumption leads to a switch in the
ordering of outsourcing and integration according to pro-
ductivity. While in Antras and Helpman (2004) outsourcing
is chosen by less productive firms, in our case it is chosen
by more productive firms. Our assumption is appropriate
when the economies of scope in management exceed the
managerial overload from integration, while the reverse
assumption is appropriate in the opposite case. The comple-
mentarities emphasized in this paper are clearest in the case
discussed here, of separable fixed costs and more costly
outsourcing.



VOL. 95 NO. 2

South is more costly than doing business at
home (i.e., fN < f°). For simplicity we also
assume that fN = f; = 0. Thus,

2@ A=0<fo=fo<fo=fo+[°
=r<fo=fo+r

Contracts are incomplete. They specify only
the sizes and directions of the fixed payments,
leaving the agents to bargain over surplus after
the inputs have been produced. We assume
Nash bargaining in which F captures a share
B € (0, 1) of the surplus from his relationship
with M. The potential revenue is R(i)) =
p()x(i) = Dx(i)*, which, using (1), can be ex-
pressed as

o fa@]e
3) R(z)—DB[ 'n} [

m(l) a(l—n)
1—n )

To determine the bargaining outcome, we
need to consider the agents’ outside options.
The outside option for M always is zero, be-
cause m(i) is tailored specifically to the product
i. Similarly, the outside option for F' is zero if
the organizational form involves outsourcing.
However, with integration, F enjoys property
rights to the inputs produced by M. Since he
owns these inputs, he can use them even if his
partnership with M dissolves. But we assume
that failure to cooperate with M is costly to F;
without M, the entrepreneur can attain only a
fraction & of the output described by (1). For
simplicity we assume that 6 € (0, 1) is the same
in the North and the South. Therefore, under
integration, F has an outside option of 6*R(i).

Given this bargaining framework, the entre-
preneur F receives the fraction B, = 3 of R(i)
under outsourcing and the fraction B; = 8% +
Bo(1 — %) under integration, where f3; > B.
That is, the outside option allows F to capture a
larger fraction of the surplus under integration
than under outsourcing. Once F selects an or-
ganizational form {k, €}, the quantity of inter-
mediate inputs is chosen by M to maximize
(1 — BYR() — w'm(i), while the quantity of
assembly is chosen by F to maximize B,R(i) —
a(i). We assume for the time being that inter-

INTERNATIONAL INTRAFIRM PRODUCTION DECISIONS 21

mediate inputs can be traded costlessly. In the
event, operating profits for {k, £} are given by

4) m(©) = D" "0y — f;

where ® = 6%/~ is a variant of our produc-
tivity measure and

‘l’f _ 1 —afBm + (1 — B(1 _(71)])
k N/ 1\ Wb \on]ei-a-
[(a)<ﬁ) (1 —Bk) ]

As explained in Antras and Helpman (2004), if
production of final output makes sufficiently
intensive use of intermediate inputs (1) is small
enough), then d/ﬁ declines with 3, and t,l/f < 1[/8
If, on the other hand, production makes suffi-
ciently intensive use of assembly, then i} rises
with B, and i > 5.

Since F appropriates all of the operating prof-
its via his choice of the contractual fixed pay-
ment, he opts for the organizational form {k, €}
that generates the largest value of w,f(@). Evi-
dently, the organizational choice varies with the
productivity of the firm. Also, since the fixed
cost of integration in the North is zero, no final
good producer exits the market for any produc-
tivity draw.

II. Organizational Forms

We analyze the organizational choices of
firms that differ in their productivity levels.
Two complementarities between outsourcing
and foreign sourcing are reflected in the equi-
librium choices.

A. Complementarity 1

In the discussion of the first complementarity,
we maintain the assumption that there are no
transport costs of intermediate inputs or final
goods. We also assume (as we do for the re-
mainder of the paper) that production is inten-
sive in the use of intermediate inputs, so that
operating profits are declining in 3,. When this
is true, providing better incentives for M is more
important to F' than is appropriating a larger
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FIGURE 1. ORGANIZATIONAL FORM WITH NO TRADE COSTS

fraction of the revenue. This consideration gives
outsourcing an advantage over integration. On
the other hand, outsourcing entails a greater
fixed cost. Thus, there is a trade-off between
outsourcing and integration, which leads more
productive firms to outsource and less produc-
tive firms to integrate. The more-productive
firms choose to leave ownerships rights to the
intermediate inputs in the hands of the manu-
facturer, because it is profitable for them to
produce larger volumes of output and they thus
benefit more from preserving the incentives for
M to produce large quantities of m(i).

We show in our working paper, Grossman et
al. (2004b), that F agents select their organiza-
tion according to the pattern depicted in Fig-
ure 1. There are four regions, {I, S}, {I, N}, {O,
S} and {O, N}, each corresponding to a differ-
ent organizational form. The first index de-
scribes the ownership structure, I or O, while
the second describes the location of M, in N or
in S. For example, {I, S} describes a vertically
integrated firm that produces intermediate in-
puts in the South. This strategy involves foreign
direct investment (FDI), because inputs are pro-
duced in a foreign subsidiary. The figure fo-
cuses on variations in productivity, ®, and
variations in the fixed cost of outsourcing, fq,.
The value of f is fixed in a given industry but
varies across industries. Productivity varies
across firms in a given industry. The figure
shows that in a given industry the most-produc-
tive firms outsource in the South while the least-
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productive firms integrate in the North. Firms
with intermediate productivity levels either out-
source in the North or integrate in the South.
Figure 1 portrays a complementarity between
the ownership structure and the location of pro-
duction: in an industry in which a larger fraction
of firms engage in outsourcing, a larger fraction
of firms source their intermediate inputs in the
South. The broken line depicts the boundary
along which firms are indifferent between man-
ufacturing intermediate inputs in the South and
in the North. This line is upward-sloping for an
intermediate range of f,, implying that the share
of entrepreneurs who choose M agents in the
South is larger, the smaller is the fixed cost of
outsourcing. Therefore, cross-industry variation
in the fixed cost of outsourcing generates a
positive correlation between outsourcing and
the sourcing of intermediate inputs in the South.

B. Complementarity 11

We now extend the model to allow for costly
transport of intermediate inputs. To make this
analysis interesting, we allow F'to locate assem-
bly in the South or in the North. But we con-
tinue to assume that F controls the assembly
activity (i.e., that assembly is integrated with
product design). Then the only new option
available to F' is to conduct FDI in assembly,
which entails an extra fixed cost of g5 > 0. This
extra cost means that F has no reason to locate
assembly in the South unless it is costly to
transport intermediate inputs. Thus, the intro-
duction of an FDI option would not matter
without the assumption of costly transport.

Transport costs take the “iceberg” form. A
firm must ship 7 > 1 units of the intermediate
input from the South in order that one unit
arrives in the North. Bargaining takes place
after the intermediate inputs have arrived at
their destination. Therefore, the effective mar-
ginal cost of producing intermediates in the
South for delivery in the North is wS. The
operating profits for a firm that assembles final
goods in country j, produces intermediates in
country ¢, and has an ownership structure k are
given by

mi(8) = DY OT Iy — £ — gl
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FIGURE 2. ORGANIZATION FORM WITH TRADE COSTS

wheregIS = g(S):gS >038F:gg =0,
ij _ 77(1 —n)al/(l —a) lf] + €
1 otherwise

and

1 —a[Bm+ (1 —B)A—mn)]

lpjl;’ez 1 W'i n Wf l-myal(l—a)"
Ka)(B) (1 —B) ]

This leaves us with eight potential organiza-
tional forms, indexed by {k, €, j}, where k = 1
orO,¢ =NorS,andj = N or S. As before, k
represents the ownership structure and € repre-
sents the location of M, while the new index j
represents the location of assembly.

To economize on the number of cases, we
assume that 7 is large, so that separation of
production of intermediate inputs and assembly
by F never is profitable. Then F' chooses an
organizational form from among the remaining
alternatives, which are {O, N, N}, {I, N, N},
{0, S, S}, and {1, S, S}.

We show in our working paper that Figure
2 depicts the equilibrium choices. For a fixed f°,
the most-productive firms outsource the produc-
tion of intermediate inputs in the South and
assemble final goods abroad, while the least-
productive firms produce intermediate inputs
in-house and perform all activities in the North.
In industries with lower fixed costs f5, a larger
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fraction of firms source their intermediate in-
puts and conduct assembly in the South, and a
larger fraction of firms outsource the produc-
tion of parts. We have thus identified another
complementarity between outsourcing and off-
shoring. As in Grossman et al. (2004a), the
manufacturing of intermediate inputs and as-
sembly gravitate to the same country as a means
to conserve on transportation costs. While it is
more profitable to locate these activities in the
South the lower is the fixed cost f5, lower f°
also makes outsourcing more profitable, be-
cause production in the South reduces unit cost
and makes it profitable to produce a larger
volume of output. When large quantities are de-
sirable, outsourcing is attractive, because manu-
facturers have better incentives to produce parts. It
follows that variations in the fixed cost of foreign
sourcing produce a positive correlation between
the fraction of firms that outsource and the fraction
that source their intermediate inputs in the South.

Finally, we note that a very similar figure
would apply if we were to consider variation in
integration strategies as a function of the fixed
cost g°, instead of the cost f5. Both parameters
reflect the cost of doing business in the South.
Given that manufacturing and assembly are al-
ways located in the same country due to high
transport costs for intermediate inputs, the roles
played by the fixed costs associated with these
two activities are similar.
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