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Abstract

How do improved institutions in the South in�uence the decision of �rms on the geographical

fragmentation of production? What are the channels through which the latter a¤ects innovation

and growth? Using an endogenous growth model in an incomplete contract environment, we

study the long run e¤ects of �rm organization in situations where integrated and o¤shoring �rms

coexist. Firm heterogeneity reveals several channels through which industry dynamics a¤ect

growth. More e¢ cient institutions in South induce a shift of production by less labor-e¢ cient

�rms from North to the South, where unit labor cost is lower and plant sizes are smaller due to

incomplete contracts. This releases labor for R&D and fosters growth. This e¤ect fades out as

more �rms o¤shore giving way to the negative growth impacts of improved institutions through

lower expected pro�ts and increased production by o¤shored plants. The analysis concludes

that as o¤shoring expands many of its known positive aspects are depleted so that it impedes

growth in the home country after an optimal level of fragmentation in the industry.
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1 Introduction

O¤shoring, along with debates and literature related to it, has been enjoying an exponential growth

since the beginning of the century. In February 2004, the controversy on the issue exploded when

N. Gregory Mankiw attempted to rationalize o¤shoring through its long term positive consequences

on the US economy. To begin with, he argued that o¤shoring may release domestic resources that

can be reallocated to the creation of new products, new technologies and thus new and better jobs

to replace those lost to cheaper foreign countries. He further deemed the fear of workers, today also

the high-skilled, in high-income countries about the loss of their jobs to their low-cost counterparts

in China or India to be gratuitous.1

Economists have since rushed to help, symbolizing the continuous upsurge of literature on o¤-

shoring in the past few years. Blinder (2006) has followed the course by calling o¤shoring the third

industrial revolution, which can eventually be a sound occurrence for all workers, as the �rst and the

second revolutions were regardless of the initial skepticism. Baldwin (2006) has called the process "a

second unbundling" occurring due to rapidly falling communication and coordination costs. Gross-

man and Rossi-Hansberg (2006) have recently constructed a simple theoretical model for o¤shoring

to show how traditional trade theory must give way for a paradigm more relevant to today�s world,

namely trade in tasks. Indeed, they also show the bene�ts of this phenomenon by pointing out a

positive impact on real wages of all workers in the home country. Finally, Rodrigues-Clare (2007)

looks at the issue from a dynamic perspective and shows that although a negative terms of trade

e¤ect can eventually make the North lose from too much o¤shoring in the short run, a positive

research e¤ect that emerges from the Schumpeterian channel results in higher welfare in the long

run.

Meanwhile, a good amount of international literature on the organization of �rms has focused

on the incomplete nature of contracts in such arrangements between �rms.2 Naghavi and Ottaviano

1O¤shoring is frequently blamed by workers and trade unions for the slow pace of job growth in the United States

and for the swelling wage di¤erential between low and high skill workers (Feenstra and Hanson, 2001).
2See McLaren (2000), Grossman and Helpman (2002), Antras (2003), Grossman and Helpman (2003), Marin and

Verdier (2003), Antras and Helpman (2004), Grossman and Helpman (2005), Grossman, Helpman and Szeidl (2005)
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(2006a, 2006b, 2006c) show the dynamic e¤ects of the organizational choices of �rms on innovation

and growth. Using a growth model à la Grossman and Helpman (1991), they study the potential

tension that may arise between the static and dynamic implications of the fragmentation of pro-

duction. They �nd that while outsourcing gives rise to complementary upstream and downstream

innovation, the static gains from specialized production may not always carry through in the long run

when agents must engage in search to �nd a partner. They also �nd that o¤shore outsourcing can

slow growth if it reduces the feedback from o¤shored plants to labs, and in sectors in which contrac-

tual incompleteness gives a strong bargaining power to o¤shored divisions in intra-�rm transactions.

What is missing from the existing literature on incomplete contract and growth is the existence

of the di¤erent organizational forms at one point of time. Namely, in equilibrium, �rms either all

outsource or they all vertically integrate.3 This limits the analysis by restricting the equilibria to

steady states or balanced growth paths in which all �rms are of the same type. To explore industry

dynamics, one needs a richer model with �rm heterogeneity to study the organizational choice of

each individual �rm that corresponds to its unique level of technology and how it changes over time.

To do this, we introduce �rm heterogeneity à la Melitz (2003) in the above literature and allow for

di¤erent types of organizations to exist simultaneously.4 Our model di¤ers from previous heteroge-

nous literature as it is not the typical extra �xed cost associated with a certain type of organization

that leads to only more productive �rms being able to a¤ord that form of organization. This is

important because using �xed cost di¤erences to distinguish �rms according to their productivity

could be misleading. Theoretically, it is not clear how �xed costs are ranked across organizational

forms. For instance, Antràs and Helpman (2004) assumes that �xed costs of vertical integration

are larger while Grossman, Helpman and Szeidl (2005) supposes that outsourcing �xed costs are

more substantial. In addition, there is no evidence on the empirical side whether an extra �xed

and Nunn (2007).
3Exceptions are Grossman and Helpman (2004), Antràs and Helpman (2004) and Grossman, Helpman and Szeidl

(2005), which study the organization of �rms in the presence of heterogeneous �rms in a static set-up.
4The only other growth models with heterogeneous �rms to our knowledge are Baldwin and Robert-Nicoud (2006)

and Segerstrom and Gusta¤son (2006), which explore the impact of trade liberalization on growth in the presence of

heterogeneous �rms.
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cost can be associated with the decision to outsource. In our model, the decision of �rms on their

organizational mode is based on their variable costs of production. If a �rm is productive enough

to internalize, it forgoes specialization gains and keeps its production in-house to take advantage

of better coordination. If a lower productivity level is appointed to it, then in order to survive in

the market it engages in o¤shoring to take advantage of lower labor costs. It does however risk

coordination imperfections that may arise from the geographical separation of its divisions.

We look at the problem from a perspective that the host country lacks credible institutions to

perfectly enforce contracts. We follow recent contributions that study �rms�ownership and location

choices in environments in which the contracts between the various stakeholders in the production

process are incomplete and thus their interactions su¤er from hold-up problems (Helpman, 2006).

We use the transaction cost approach à la Williamson (1975, 1985), the key idea to which is that the

quality of deliverables in a bilateral transaction is unobservable by third parties and therefore, after

the deliverables have been produced, the stakeholders involved in the transaction have to bargain

on some division of the surplus it would generate. At the same time, we follow Antràs (2003) to

allow for the possibility of hold up also within the boundaries of a �rm.5 The aim is to construct

a simple dynamic tractable model of endogenous growth with �rm heterogeneity in an incomplete

contract environment to study how the improvements in the opportunities for o¤shoring feeds back

into innovation in the home country. This in turn sheds light on factors, which may decide whether

o¤shoring promotes or hampers economic growth in the long run.

We address the question in a set-up with two regions, North and South, and two sectors, produc-

tion and R&D. Final products are horizontally di¤erentiated and varieties are supplied according to

blueprints that are invented and patented by R&D labs. Firms purchase rights to a patent, observe

their productivity level and enter using the organizational form that best suits them. Here, the pro-

ductivity can also be interpreted as the relative proportion of labor (compared to knowledge capital)

used in production, i.e. labor intensity. Production takes place along a vertical chain consisting of

5Antràs (2003) takes on the property-rights approach à la Grossman and Hart (1986) and Hart and Moore (1990)

to predict that capital-intensive goods are produced within the �rm as the costs of outsourcing rise with capital

intensity of the imported good.
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two stages, intermediate supply (�upstream�) and �nal assembly (�downstream�). Only the North

has the accumulated experience to perform R&D and is the market for �nal products. Hence, both

R&D and �nal assembly take place in North. The South is simply a potential o¤shoring site for

the production of intermediates. The South is blessed by a Ricardian advantage in intermediate

supply, which maps into lower production costs and hence lower prices of intermediates. A �rm that

does not need much labor in the production of its intermediate has a less urgent need to o¤shore.

This is because it is not in the immediate need to take advantage of specialized or cheaper labor

to increase productivity or to cut labor costs respectively. By integrating and keeping production

at home, it avoid weak institutions in the South that generate additional costs that stem from the

lack of coordination amongst geographically separated divisions of the �rm. The lack of ex-post

veri�ability by third parties due to the ine¢ ciency of Southern courts makes input quality too costly

to be assessed by courts.6

Improving the prospects for o¤shoring in the South can be interpreted as decreasing the hold up,

i.e. the measure of contract incompleteness. The impact can be categorized into �rm and industry

level e¤ects. The �rm level e¤ects are determined by expected pro�ts at the time of entry, while

the industry level e¤ects work through industry dynamics and the allocation of labor between the

production and the innovation sectors. The �rm level are threefold: 1) a negative price index e¤ect

discourages new entry and the creation of new blueprints; 2) an increased sensitivity to the elasticity

of substitution has a negative e¤ect on expected joint pro�ts of the o¤shoring entity; 3) a supplier

incentive e¤ect associated with reduced intermediate underproduction by the upstream supplier

increases expected pro�ts. The net e¤ect of improved institutions on expected pro�ts is hill-shaped

similar to the analysis of outsourcing versus vertical integration in Grossman and Helpman (2002)

and depends on the extent of o¤shoring in the industry.

Improving institutions in the South also changes the proportion of �rms that engage in each

6Nunn (2007) for instance uses several proxies to measure contract incompleteness in the South: a weighed average

of a number of variables that measure individuals�perceptions of the e¤ectiveness and predictability of the judiciary

and the enforcement of contracts in 159 countries between 1997 and 1998 from Kaufmann et al. (2003); the measures

of judicial quality and contract enforcement from Gwartney and Lawson (2003) and World Bank (2004).

5



organizational mode. We denote this by a positive composition e¤ect on growth as better institutions

induce o¤shoring and more o¤shoring lowers the amount of labor employed for production purposes

in the industry due to specialization gains and smaller plants. The released labor can serve as a

channel of growth by engaging in R&D. However, this e¤ect loses strength as more �rms o¤shore

because upstream divisions are induced to raise production. As the plant size of each new �rm that

o¤shores is larger, the marginal labor released for use in R&D diminishes. In addition, �rms that

switch organizational form at a later point of time are relatively more productive than previously

converted �rms. Hence labor-savings from o¤shoring gradually decreases for every new �rm that

o¤shores.

Although an increased proportion of o¤shoring �rms in the industry translates into smaller and

more e¢ cient plants at the industry scale, better institutions also increase the production by all

o¤shored plant. As more �rms o¤shore, the composition e¤ect wears o¤ and is dominated by this

overproportionally increasing negative e¤ect on growth. We use a Pareto distribution to �nd the net

e¤ect of better institutions in the South on economic growth in the North. We �nd that improvements

initially lead to faster growth. This encourages the least productive integrated �rms to o¤shore and

stimulates innovation. But as contracts become more complete, the negative e¤ects start to dominate

as a higher proportion of �rms are a¤ected and all o¤shored divisions increase production. Therefore,

the impact is proportionally larger the higher is the number of already o¤shoring �rms. This along

with the discouragement of the creation of new blueprints due to lower expected pro�ts when hold up

is lower than an optimal level eventually slows growth. Therefore, the economy may reach a level of

equilibrium where there may be "too much" o¤shoring activities. This optimal level depends on the

degree of product di¤erentiation in the industry and is higher in markets with more homogeneous

and standardized products.

The rest of the paper is organized as follows. Section 2 introduces the model. Section 3 investi-

gates the decision of �rms on their organizational form and on production in a heterogeneous �rm

setting. In section 4, we analyze the dynamic e¤ects of improving prospects for o¤shoring on R&D

activities and innovation and hence long-run economic growth. Section 5 concludes.
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2 The Model

2.1 Households and Consumption

The economy consists of two regions, North and South. We assume that all workers and consumers

belong to the North but can be employed in South as expatriates to work in the o¤shored plants.

Hence the South is simply a potential production site. This structure blocks the "Schumpeterian"

channel to rule out the substitutability of Southern labor for Northern labor (an indication of the

tacitness of knowledge), with the intention of abstracting from typical labor market debates on wages

that have been widely studied empirically and are being widely studied theoretically parallel to the

writing of this paper.7 This helps single out the additional impacts of o¤shoring on growth in the

home country that have often been neglected in the literature. In addition, observed empirical evi-

dence does not always approve of the phenomenon of one job being shifted abroad being immediately

one lost job.8

There are L in�nitely-lived households with identical preferences de�ned over the consumption

of a horizontally di¤erentiated good C. The utility function is assumed to be instantaneously Cobb-

Douglas and intertemporally CES with unit elasticity of intertemporal substitution:

U =

Z 1

0

e��t lnC(t)dt; (1)

where � > 0 is the rate of time preference and

C(t) =

"Z n(t)

0

c(i; t)�di

#1=�

is a CES quantity index in which c(i; t) is the consumption of variety i, n(t) is the number of available

varieties of good C, and � is an inverse measure of the degree of product di¤erentiation between

varieties. Households have perfect foresight and they can borrow and lend freely in a perfect capital

market at instantaneous interest rate R(t).

Using multi-stage budgeting to solve their utility maximization problem, households �rst allocate

7For very recent elegant theoretical analyses of o¤shoring as means of trade and its e¤ects on real wages see Baldwin

and Robert-Nicoud (2007), Grossman and Rossi-Hansberg (2006) and Rodrigues-Clare (2007).
8See for instance Debande (2006) for the US and Japanese cases.
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their income �ow between savings and expenditures. This yields a time path of total expenditures

E(t) that obeys the Euler equation of a standard Ramsey problem:

�
E(t)

E(t)
= R(t)� �; (2)

where we have used the fact that the intertemporal elasticity of substitution equals unity. By

de�nition, E(t) = P (t)C(t) where P (t) is the exact price index associated with the quantity index

C(t):

P (t) �
"Z n(t)

0

p(i; t)�=(1��)di

#(1��)=�
: (3)

Households then allocate their expenditures across all varieties, which yields the instantaneous

demand function

c(i; t) = A(t)p(i; t)�1=(1��) i 2 [0; n(t)] (4)

for each variety. In (4) p(i; t) is the price of variety i and

A(t) =
E(t)

P (t)��=(1��)
(5)

is aggregate demand. Hence, � = 1=(1 � �) is the own and cross price elasticity of demand.

Throughout the rest of the paper, we leave the time dependence of variables implicit when this does

not generate confusion.

2.2 Innovation and Production

There are two factors of production in the economy. Labor is inelastically supplied by households

and each household supplies one unit of labor so that we can use L to refer both to the number of

households and the total endowment of labor. Labor is freely mobile between regions and it is chosen

as numeraire. The other factor is knowledge capital in the form of blueprints for the production

of di¤erentiated varieties. Blueprints are protected by in�nitely lived patents and depreciate at a

constant rate �.

There are two sectors, innovation (R&D) and production. Perfectly competitive labs invent blue-

prints for the production of the di¤erentiated varieties. The production of each variety requires a
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single blueprint and consists of an upstream and a downstream stage. Producers enter by buying

the rights to use the blueprints and split their activities between an upstream �rm supplying in-

termediates and a downstream �rm assembling them. Assembly takes place only in North whereas

intermediates can be produced also in South, which enjoys a Ricardian advantage in intermediate

production. In particular, � � 1 units of labor are required to produce a unit of intermediate in the

North, whereas intermediate production in the the South only requires 1 unit of labor per unit of

output. We assume away trade costs for simplicity so that inputs are freely traded. Final assembly

in turn needs one unit of the intermediate component for each unit of the �nal good. Accordingly,

o¤shoring leads to productivity gains.

O¤shoring is also associated with contractual costs that arise from weak legal institutions in

the South. Intermediates are variety-speci�c: once produced for a certain assembly line, they have

no alternative use. Only high quality intermediates can be processed whereas low quality inputs

are useless even though supplied at zero cost. Contracts between the upstream and downstream

divisions are complete when both are located in the North, but incomplete when the upstream

division is o¤shored to South. In this case the quality of intermediates can not be assessed by third

parties. That generates a hold-up problem: after the upstream division has supplied its speci�c

input, it has to reach an agreement with the downstream division on how to share the joint surplus

(revenues) from �nal sales. We denote the bargaining weight of intermediate input producer by !.

We will see later how this is also an inverse level of contractual incompleteness in the South.

Finally, o¤shoring a¤ects the marginal cost of innovation. We adopt an endogenous growth setting

and assume that R&D faces a learning curve so that the marginal R&D cost of blueprints decreases

with the number of blueprints that have been successfully introduced in the past. Speci�cally, the

invention of a new blueprint requires k=n units of labor where k > 0 is a parameter and n is the

total number of blueprints that exist in the market.9 Given the chosen functional form, some initial

9The assumed shape of the learning curve serves analytical solvability and the comparison with Grossman and

Helpman (1991). In equilibrium it yields a �size e¤ect�, meaning that larger countries grow faster. As this prediction

runs against the empirical evidence, the size e¤ect could be removed by assuming that the intensity of the learning

spillover is lower, i.e. k=n� with 0 < � < 1 (Jones, 1995).
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stocks of implemented blueprints n0 > 0 is needed to have �nite costs of innovation at all times. We

assume that this stock belongs to the North.

2.3 Productivity and Firm Heterogeneity

When �rms purchase rights to a patent from labs, they randomly draw a productivity level from

a distribution g(�) with a continuous cumulative distribution G(�). Upon ordering a patent, this

productivity level is revealed and determines their marginal costs of production � 2 (1;1). With

the labor to knowledge capital ratio for production being �i=k for the �rst unit produced, the

productivity level can also be interpreted as the labor intensity assigned to each �rm. We know

then that G(�) 2 [0; 1] with G(1) = 0, G(1) = 1, and dG(�)=d� > 0. With �� as a threshold unit

labor cost above which �rms �nd it more pro�table to o¤shore, G(��) also represents the share of

�rms that vertically integrate, while 1 �G(��) refers to the share of total �rms that o¤shore. The

latter group of �rms can then bene�t from specialized (more productive) or cheaper labor, which

translates into a lower marginal cost of production (�), by having the intermediate good produced

in the South. This however makes them susceptible to extra costs that may arise from incomplete

contracts.

2.4 Timing

In each period t the following sequence of actions take place. Independent labs engage in R&D

to innovate new patents. Producers enter by purchasing a blueprint. Each �rm the realizes its

technology and chooses the location of intermediate production according to its individual marginal

costs of production (labor intensity). Intermediate �rms then manufacture the inputs needed by

their downstream assemblers. Once input production is completed, the portion of �rms that have

o¤shored bargain over the share of total revenues from �nal sales and inputs are handed over to

downstream �rms. Final assembly then takes place and the �nal products are sold to households

together with those supplied by vertically integrated producers.
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3 Heterogeneity and the Industry Dynamics of O¤shoring

3.1 Final and Intermediate Production

At time t the instantaneous equilibrium is found by solving the model backwards from �nal pro-

duction to R&D. Varieties can be sold to �nal customers by two types of producers: o¤shoring and

integrated �rms. A typical integrated �rm faces a demand curve derived from (4) and a marginal

cost equal to �. It chooses its scale by maximizing its operating pro�t giving respectively the optimal

amount of the intermediate input it produces and the optimal price:

xv(�) = yv(�) = A
��
�

� 1
1��

(6)

and

pv =
�

�
: (7)

Total pro�t of an integrated �rm is then

�v(�) = (1� �)A
��
�

� �
1��

; (8)

which is an increasing function of product di¤erentiation (1 � �) and a decreasing function of the

marginal cost of production (�).

The joint surplus of the divisions in an o¤shoring contract is given by the revenues from the �nal

sales of the corresponding variety. This is divided according to the bargaining weights of the two

parties. Accordingly, a share (1 � !) goes to the downstream assembler and the remaining share

! goes to the upstream supplier. This must decide in the previous stage how much input xm to

produce incurring a cost of xm units of labor. Therefore, it maximizes

�m = !pfyf � xm; (9)

which implies intermediate and �nal output equal to

xm = yf = A (�!)
1

1�� (10)

with associated �nal price

pf =
1

�!
: (11)
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The presence of ! in (10) and (11) shows that the hold up problem materializes in a reduction of the

amount of intermediate input supplied. This maps into a reduction of �nal output and an increase

in its price. The more so the smaller the bargaining weight of the intermediate supplier.10 Using

these results and (9), the pro�t shares of the downstream and upstream divisions are respectively:

�f = (1� !)A (�!)
�

1�� (12)

and

�m = (1� �)!A (�!)
�

1�� : (13)

Therefore the total operating pro�ts of an o¤shoring �rm, �o = �f + �m, evaluate to

�o = (1� !�)A (�!)
�

1�� : (14)

Substituting (7) and (11) into (3) and (5) allows us to write aggregate demand A as

A =
E

n�
�

1��

h
G(��)
~�

+ [(1�G(��)]! �
1��

i :
where n is the total number of integrated and o¤shoring �rms that are active at time t. As entrants

can freely choose between o¤shoring and entirely domestic production in North, the operating pro�ts

producers earn are equal to � � max[�v(�); �o]:

There is a zero cut-o¤ point where the two types of �rms are indi¤erent. This gives condition

�v(�) = �o =) �� =

�
1

!

� �
1�� (1� �)

(1� !�) ; (15)

where �� is the threshold �
�

1�� that makes pro�ts under vertical integration and outsourcing equal.

This threshold value is falling in !. In other words, the number of o¤shoring �rms rises as !

increases. When ! = 1 so that there are no incomplete contracts, all �rms o¤shore. Expected pro�t

of a representative �rm at the time of entry is

�e =

Z ��

1

(1� �)A
��
�

� �
1��

dG(�) +

Z 1

��
(1� !�)A (�!)

�
1�� dG(�) (16)

= A�
�

1��

(
(1� �)

Z ��

1

�
1

�

� �
1��

dG(�) + (1� !�)! �
1�� [1�G(��)]

)

= A�
�

1��

�
G(��)
~�(��)

(1� �) + (1� !�)! �
1�� [1�G(��)]

�
:

10Equations (9), (10) and (11) also reveal that he input supplier does not face an incentive constraint as the optimal

output is positive for all � < 1.
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where ~�(��) =
R ��
1
�

�
1�� is the average amount of labor needed by integrated �rms in the North to

produce one unit of input.

Expected pro�ts are crucial for our growth analysis as it determines the attractiveness of entry

by new �rms, which in turn creates incentives for the creation of new blueprints. The two decisive

variables at work here are ! and ~�(��(!)) with the latter being a function of the former. As

we increase supplier bargaining power !, it directly in�uences expected pro�ts in three ways: 1.

negatively through A which is composed of the price index (P ), 2. negatively through (1 � !�)

in the part of pro�ts relevant to o¤shoring �rms, 3. positively through !
�

1�� again pertinent to

o¤shorers. The �rst e¤ect is the price index e¤ect, where a lower aggregate price index in the

industry discourages entry by new �rms. The second e¤ect depicts the sensitivity of o¤shorer pro�ts

to the elasticity of substitution. As all variable costs of manufacturing the inputs is being passed

over to the upstream supplier, their increased role in the entity has a negative e¤ect on expected

joint pro�ts.11 The third e¤ect simply re�ects increased supplier incentives to produce the amount

required by the assemblers (reduced under-production) due to less hold up.12 These three e¤ects

sum up to create a hill-shaped pro�ts function in !, the optimum of which is reached for values of

! close or equal to �.

Increasing ! also indirectly a¤ects expected pro�ts by decreasing the cut-o¤ unit labor cost

above which �rms �nd it pro�table to o¤shore ��(!). Since average productivity ~�(��) is a positive

function of ��, it also decreases accordingly, i.e. @~�(��)
@! = @~�(��)

@��(!)
@��(!)
@! < 0. A lower ~� increases

expected pro�ts due to a decline in the average unit cost of integrated �rms as it can be seen from

the denominator of (16). However, this is always dominated by a negative price index e¤ect revealed

through the denominator of A. As a result, an increased average productivity (lower average labor

intensity) of the remaining integrated �rms in the North lowers expected pro�ts and discourages

entry.

11See Grossman and Helpman (2002), p. 102 for more detail.
12When ! = 1, the upstream �rm produces the optimal amount of intermediate.
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3.2 Invention of Patents

In the entry stage, labs invent new blueprints at a marginal cost that depends on acquired experience

k=n and their output determines the laws of motion of n. We then have

�
n =

nLI

k
� �n; (17)

where
�
n � dn=dt, LI is labor employed in inventing new blueprints, n=k is its productivity and � is

the rate of depreciation.

Due to learning, as innovation cumulates, it becomes increasingly cheaper to create new patents

and, being priced at marginal cost, their values fall through time. Speci�cally, if we call J the asset

value of a patent, marginal cost pricing gives J = k=n, which implies

�
J

J
= � _n

n
: (18)

Labs pay their researchers by borrowing at the interest rate R and know that the resulting

patents will generate instantaneous dividends equal to the expected pro�ts of the corresponding

�rms. Arbitrage in the capital market then yields

R+ � =
�e

J
+

�
J

J
� � = �en

k
� _n

n
; (19)

where the second equality is granted by (18). This pins down the interest rate in the Euler equation

(2). We thus have

_E

E
=
A�

�
1��

n
G(��)
~�(��)

(1� �) + (1� !�) [1�G(��)]! �
1��

o
n

k
� _n

n
� � � �;

and can derive the �rst equation of our dynamic system:

_E

E
= 0 =

E

k

n
G(��) (1� �) + (1� !�) [1�G(��)]! �

1�� ~�(��)
o

h
G(��) + [(1�G(��)]! �

1�� ~�(��)
i � gn � � � �: (20)

To �nd out the e¤ect of each of our dynamic variables individually, we start by freezing the macro

variables. It is easy to see that (20) is proportional to (16); therefore, expected pro�ts and the e¤ects

singled out in the previous section also directly a¤ect long run growth in the home country. Particu-

larly increasing ! slows growth directly by lowering the price index and increasing the sensibility to
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the elasticity of demand, and indirectly by increasing the average productivity of �rms that remain

in the North (which also lowers the price index). It only supports growth through one channel by

reducing hold up and hence under-production by the intermediate supplier.

The rest of the dynamics of the model gives

:
n =

nLI

k
� �n =) LI

k
=
_n

n
+ �: (21)

To �nd the labor market clearing conditions, we have

L = LI + LP = LI + nG(��)~xv(�
�)

Z ��

1

�dG(��) + n[(1�G(��)]xm

where ~xv(�
�) is the average size of a vertically integrated �rm or average output by this type of �rm

and LP = LN +LS is the total amount of labor employed in the production sector in the North and

the South. This can be rewritten as

L =
k

n
[ _n+ �n] + nG(��)~xv(�

�)

Z ��

1

�dG(��) + n [1�G(��)]xm: (22)

Now solving for the total labor used for production by integrated �rms in the North we get

LN = nG(��)~�(��)~xv(�
�) = nG(��)A�

1
1��

Z ��

1

�

�
1

�

� 1
1��

dG(��) = nG(��)A�
1

1�� ~�(��)�1

Substituting for A gives

LN =

G(��)
~�(��)

E�h
G(��)
~�(��)

+ [(1�G(��)]! �
1��

i : (23)

Total output and labor used by o¤shoring facilities in the South is in turn

LS = n [1�G(��)]xm = n [1�G(��)]A(�!)
1

1�� =
[1�G(��)]E�! 1

1��h
G(��)
~�(��)

+ [(1�G(��)]! �
1��

i ; (24)

where ~�(��) has been multiplied by the numerator and the denominator to facilitate comparison.

So total labor used in the production sector is

LP = nG(��)~xv(�
�) + n[(1�G(��)]xm = E�

G(��)
~�(��)

+ [(1�G(��)]! 1
1��

G(��)
~�(��)

+ [(1�G(��)]! �
1��

(25)

Now rewriting the labor market clearing condition in its �nal form we get

L = k(gn + �) + E�

G(��)
~�(��)

+ [(1�G(��)]! 1
1��

G(��)
~�(��)

+ [(1�G(��)]! �
1��

(26)
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offshoring

λ
∼

Figure 1: The Composition Effect of an Increase in ω

as the second equation of our dynamic system.

We freeze the macro variables once again in order to conduct a precise study of the e¤ects of

each individual factor at work in determining the allocation of labor between the production and

the innovation sectors. Firstly, a higher ! lowers the threshold above which �rms o¤shore in (15),

which in turn lowers ~�(��) and G(��). The former translates into a higher average productivity of

the remaining integrated �rms in the North and the latter a lower (higher) proportion of integrated

(o¤shoring) �rms. Figure 1 illustrates these industry level e¤ects of improved Southern institutions,

which we refer to as the composition e¤ect.13

The composition e¤ect simply occurs as production is shifted from the North to the South. This

decreases employment for production purposes in the former and increases it in the latter. The

total e¤ect of this shift however is a reduction in employment in the production sector. This is

because although one job being shifted abroad as not equal to one lost job at home in our global

analysis, there are other channels which result in the release of labor for innovation. First, there are

productivity gains from o¤shoring due to the Riccardian advantage enjoyed by the South. There

is �i � 1 workers released for every new �rm that o¤shores. This gain is of course much larger for

13Note that changes in the average productivity �rms in the North does not a¤ect growth through the allocation

of labor because the individual unit labor cost of each remaining �rm is maintained throughout the recomposition of

�rms.
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�rms that o¤shore �rst (least productive ones) and gradually diminishes as an increased ! induces

more productive (or less labor intensive) �rms to also o¤shore. The second source of freed labor is

the incomplete contract environment in the South. Due to the hold up induced under-production

of intermediates by upstream divisions, the plant sizes of o¤shored �rms are smaller than those of

integrated �rms. This lack of coordination therefore has a positive e¤ect on growth by resulting in

smaller plants and freeing labor to R&D. This part of the composition e¤ect also diminishes as more

�rms o¤shore because a higher ! tightens this channel by increasing the production by all existing

o¤shored plants.

It is easy to see from the numerator of (24) that increasing ! also directly increases the size of

all o¤shored divisions in the South, requiring more labor in the production sector. Meanwhile, the

denominator of (23), (24) and (25) show that a higher ! also results in a lower price, which decreases

production worldwide. A U-shaped curve is the outcome of the combination of these e¤ects, which

depicts the direct e¤ect of an improvement in Southern institutions on total world employment in the

production sector. In other words, an improvement of weak institutions initially fosters innovation

and growth by transferring labor from production to R&D until a point after which this is reversed.

This takes strength as more �rms o¤shore and the parameter next to it [1�G(��)] increases, until it

eventually dominates the fading composition e¤ect. All �rm and industry level e¤ects of improved

prospects for o¤shoring in the South are summarized in table 1.

4 O¤shoring and Growth

Along a balanced growth path, we have
�
n=n = gn and

�
E = 0. These generate a two-dimensional

system of di¤erential equations that does not exhibit any transition dynamics. The system can

therefore be solved for the constant values of expenditures and growth rate that characterize the

balanced growth path at any point in time. Solving (20) and (26) for the steady state expenditure

and the balance growth path, E and gn we get:

EG = �k + L
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direct
firm-level

(expected profits)
industry-level
(production)

indirect

λ (λ*(ω))

G (λ∗(ω))

ω
S. production

=>   g

World production

=>    g

price index (P)

=>  g

g

Table 1: The Effects of an Improvement in Southern Institutions on Growth in the North

g

G-H (2002)

=>

and

gGn =
L
k�� �	
�+	

� � (27)

where

	 = �[
G(��)
~�(��)

+ [(1�G(��)]! 1
1�� ];

� =
G(��)
~�(��)

(1� �) + (1� !�) [1�G(��)]! �
1�� ;

and

�+	 =
G(��)
~�(��)

+ [(1�G(��)]! �
1�� :

Looking at the balanced growth path (27) reveals that the net contribution of each individual

factor in determining the role o¤shoring on growth is straight-forward and can be based on the

�ndings in the previous section. Indeed, the impact of an exogenous increase in the value of !, the

bargaining power of the intermediate supplier and the inverse measure of contract incompleteness,

summarizes into the same e¤ects. The positive e¤ect on expected pro�ts associated with lower

intermediate underproduction by the upstream supplier (!
�

1�� in �) work against the negative

e¤ects of a lower price index (!
�

1�� in �+	) and higher sensitivity to the elasticity of substitution
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(1�!� in �) to create a hill-shaped impact on growth. A lower ~�(��) (higher average productivity

of integrated �rms in the North) also slows growth because of discouraged entry due to a lower price

index (~�(��) in �+	).

To understand the composition e¤ect recall that o¤shoring brings a relatively higher growth rate

than integration, the reason being that contractual incompleteness causes upstream underproduction

and thus releases labor to R&D (as long as ! < 1). We also saw in (15) that a higher ! decreases ��

and hence G(��). Therefore, growth bene�ts from this recomposition of �rms towards smaller �rms,

as the proportion of �rms that integrate G(��) decreases. Additional resources are also released

due to the lower unit cost associated with o¤shoring that arises due to specialized or cheaper labor.

Gains to innovation diminish as more �rms o¤shore because resources released by each new (more

productive and larger �rm) that switches organization is smaller. In addition, all o¤shored units

become larger because a strong upstream bargaining power (large !) reduces under-production by

all upstream divisions.14 This eventually slows growth, more so the more �rms o¤shore (!
1

1�� in

	).15

Whether the growth rate will be higher or lower as contracts become more complete depends on

the strength of the above e¤ects. To study the combination of all e¤ects simultaneously we need

an explicit form of the distribution function in order to write ~�(��) and G(��) in terms of �� and

hence the whole expression in terms of !. To do this, we use a Pareto distribution with the following

characteristics. We know that average unit cost of integrated �rms is

~� =

1Z
1

��(�)d� (28)

where

�(�) =
g(�)

G(��)

is the conditional distribution of integrated �rms. Using Pareto distribution, we can write the

14This is true as long as ! is high enough for production incentives from less hold up dominates disincentives from

a lower price index (see section 3.2).
15This �nding is in accordance with econometric results from Miravete and Pernias (2006) that small �rms tend to

be more innovative overall.
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cumulative distribution function as

G(�) = 1�
�
1

�

��
; g(�) =

�

��+1
: (29)

This gives

~�(��) =

��Z
1

��

��+1
1

G(��)
d� =

�

G(��)

��Z
1

���d� =
�

1� �
1

G(��)

�����+1����
1

(30)

=
�

1� �
1

G(��)

�
(��)��+1 � 1

�
=

�

1� �
1

G(��)

"�
1

��

���1
� 1
#

=
�

�� 1
1

G(��)

"
1�

�
1

��

���1#
=

�

�� 1

h
1�

�
1
��

���1i�
1�

�
1
��

��� ;
which shows that @~�

@�� > 0 always holds.

To write the Pareto form of the growth rate gGn , we substitute for G(�
�), [(1�G(��)], and ~�(��)

from (29) and (30) in the following constituents of the growth equation:

	(��) = �

8<: (�� 1)
�
1�

�
1
��

���2
�
h
1�

�
1
��

���1i +

�
1

��

��
!

1
1��

9=; ;
�(��) =

(�� 1)
�
1�

�
1
��

���2
�
h
1�

�
1
��

���1i (1� �) +
�
1

��

��
(1� !�)! �

1�� ;

and

�(��) + 	(��) =
(�� 1)

�
1�

�
1
��

���2
�
h
1�

�
1
��

���1i +

�
1

��

��
!

�
1�� :

Substituting for �� from (15) to pinn down the growth equation and the dynamics thereof to !, we

are now able to investigate the full impact of an increase in !, the e¢ ciency of institutions in the

South.

Figure 2 summarizes the results and demonstrates the total growth rate using the Pareto dis-

tribution, and its determinants which are the expected pro�ts (attractiveness of the market to new

entrants) and total employment in the production sector (labor taken from the innovation sector).

The cut-o¤ point �� has also been depicted for convenience to see the industry dynamics as con-

tracts become more complete in the South.16 It can be seen that the end e¤ect of ! on growth is hill

16Recall that more �rms o¤shore as �� decreases until �� = 1 for ! = 1 implying that all �rms o¤shore when there

are no geographical coordination costs.
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shaped. For very low !, very incomplete contracts, the improvement of institutions will always lead

to higher growth. This encourages �rms to enter, and to o¤shore to take advantage of productivity

gains in the South. This along with smaller sized production facilities both stimulate innovation by

reducing labor employed for production. But as ! further increases, these e¤ects lose pace because

both productivity and size gains diminish as more �rms o¤shore. This gives way to the negative �rm

and industry level e¤ects of !, which are ampli�ed as o¤shoring rises because more �rms are a¤ected

by changes in institutions. They start dominating after a certain point, highlighting the existence

of equilibria where there is "too much" o¤shoring from a growth perspective. It is interesting to

mention that when ! = 1, �� approaches 1, so all �rms are the same with respect to their e¤ect on

growth as they all have the same size and utilize the same amount of labor for production (same

output). The shape of the total e¤ect of an exogenous increase in ! on growth is also shown at the

bottom of table 1.

Notice that in a Pareto distribution, the number of �rms diminishes for each category of �rms

with higher productivity. Hence as ! reaches high levels and attracts even the most productive �rms,

these latter constitute a very small number of �rms in the market. As a result, it creates another

channel through which the gains from composition e¤ects recede and yield to the direct negative

e¤ects of better institutions at both �rm and industry level. Finally, a higher �, lower heterogeneity

among �rms, simply diminishes the e¤ects of ! through industry dynamic (by means of ~�(��) and

G(��)) on the rate of growth.

To conclude, an interesting question can be asked at this point that where, or at what level of

o¤shoring, does growth reach its optimal level? The reader may have by now noticed that we have,

to a large extent, left the elasticity of substitution, i.e. the level of product di¤erentiation in the

market, out of our discussion. To understand the role of product di¤erentiation, recall that the best

scenario for growth is always when ! and � lie close to each other. Hence the top of the hill starts

at a very low level near zero and moves the right as � increases. This implies that for low levels of

�, a low ! is optimal from a growth perspective and any further increase in ! damages growth. On

the contrary, a high � denotes that an increase in ! would always enhance growth as the highest
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ω

g, λ*, LP, πe

g (rate of growth)

λ* (cut-off point)

L = 5; δ = ρ = 0.01; k = 1; α = 0.5; κ = 1.01

πe (firm level impact)

LP (industry level impact)

Figure 2: Institutions in the South, Composition of Firms and the Channels of Growth

level of growth is reached when contracts are quasi-complete. This can have the implication that

it may not be e¢ cient from a growth perspective for to encourage o¤shoring in highly complex or

new industries with a high degree of product di¤erentiation. O¤shoring could best serve economic

growth when it is in markets with non-di¤erentiated, standardized products.

5 Conclusion

This paper uses an endogenous growth model of o¤shoring with heterogeneous �rms to study its

e¤ects on growth when contracts are incomplete in the South. We investigate the decision of individ-

ual �rms on their organization, which corresponds to their productivity level (labor intensity of the

technology they are endowed with) and the e¢ ciency of institutions in the South. We then study the

impact of industry dynamics on innovation and growth in the home country. The novel contributions

we hope to add to existing literature are 1. the simultaneous existence of a combination of di¤erent

organizational modes rather than an equilibrium with only one type of �rm, 2. the a¤ordability of

an organizational mode not being dependent on the typical extra �xed cost associated with it, 3. the

investigation of the industry dynamics and its impact on innovation and long run growth as more
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�rms o¤shore, as opposed to a comparative static analysis of the o¤shoring vs. no o¤shoring steady

states.

We explain the rise of o¤shoring as a consequence of improvements of institutions in the South,

i.e. stronger supplier bargaining power or more complete contracts. We then demonstrate several

channels through which this ongoing process in�uences R&D activities and incentives for the creation

of new blueprints in the North. We have broken these channels into �rm level and industry level

e¤ects.

Creating better prospects for o¤shoring has the �rm level e¤ects from Grossman and Helpman

(2002) of 1) reducing the price index, 2) increasing sensibility to the elasticity of substitution, 3)

lowering under-production by the upstream division. The �rst two have a negative impact on

expected pro�ts, while the third promotes entry. This creates the familiar hill-shaped pro�t curve

in supplier bargaining power. In the presence of �rm heterogeneity, a higher average productivity of

the remaining integrated �rms also lowers the price index and the expected returns for new entrants.

Firm heterogeneity also reveals a composition e¤ect in the industry. These occur because more

complete contracts indirectly decrease the cut-o¤ unit labor cost above which �rms o¤shore, i.e. the

proportion of o¤shoring �rms increases. Production shifts from the North to the South, where less

labor is needed per unit of output and plant sizes are smaller due to incomplete contracts. The

released labor can be used for R&D, which stimulates innovation and fosters growth. The positive

composition e¤ect along with the higher expected returns that result from less hold-up (supplier

incentives) are the dominating positive e¤ects of improving weak institutions. These both fade out

as more �rms o¤shore and give way to the negative e¤ects. In a dynamic environment, there is

also a negative shadow e¤ect on growth at the industry level as the plant size of all o¤shoring �rms

increases, stealing labor that can otherwise be used for R&D. As o¤shoring expands, this consequence

falls on a higher proportion of �rms that have already o¤shored.

As contracts become more complete, a combination of these e¤ects along with changes in their

strength determine whether o¤shoring monotonically contributes to innovation and growth in the

North. We conclude that an improvement of very weak institutions always leads to higher growth.
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O¤shoring stimulates innovation until a point after which its overproportionally increasing costs

start to dominate its fading bene�ts. This discourages the creation of blueprints and eventually slow

growth. Therefore, there exists a level of equilibrium where there may be "too much" o¤shoring

activities. The optimal level of o¤shoring increases as products become less di¤erentiated and more

standardized.

Contrary to existing literature, the study shows how o¤shoring could have adverse long term

e¤ects for the North. This is especially true for competitive sectors with strong product di¤eren-

tiation. This raises quaestions whether analyses on the consequences of o¤shoring based on real

wages can fully absorb the mechanisms through which it in�uences the market. We show that many

conventional wisdom positive aspects of o¤shoring are depleted as a larger proportion of the market

engages in the phenomenon. Our analysis of course has its setbacks and leaves much work for future

research on the simultaneous welfare implications and growth aspects of o¤shoring for all countries

involved in the trend.
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