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Introduction Introduction

Introduction

In this lecture, I will begin to discuss simple ways to introduce
contractual imperfections in the benchmark models developed at the
end of Lecture 1

I will start with a simple variant of the Melitz (2003) model of
exporting

this will be developed in more detail in the Lectures�manuscript

Later I will introduce contractual frictions into the model of global
sourcing in Lecture 1

At the end, I will discuss empirical evidence suggestive of the role of
these frictions for the international organization of production
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Contracts and Exporting Behavior Contractual Frictions in the Melitz Model

Contractual Frictions in the Melitz Model

In the Melitz model, it is assumed that �rms decide on the volume of
output sold in each market in a pro�t-maximizing manner

Remember that the pro�ts that a �rm from country i with
productivity ϕ anticipates obtaining in country j are given by

πij (ϕ) = max
n
(τijwi )

1�σ Bj ϕσ�1 � wi fij , 0
o

But to realize those pro�ts, we implicitly assume that the �rm:
1 has full information on all parameters of the model (including the level
of demand implicit in the term Bj )

2 can hire (e¢ ciency units of) labor at a wage rate wi (or inputs)
without frictions

3 can costlessly contract with a local distributor (an agent, employee, or
a �rm) that will collect the sales revenue in country j and will hand
them over to the exporter in i in exchange for a fee
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Contracts and Exporting Behavior Contractual Frictions in the Melitz Model

Contractual Frictions in the Melitz Model

A lot of interesting recent work in Trade has been devoted to
studying the implications of relaxing Assumptions #1 and #2

Segura-Cayuela and Vilarrubia (2008), Albornoz et al. (2012) on
demand uncertainty
Helpman et al. (2010) on imperfect labor markets
Nunn (2007) and Levchenko (2007) on local inputs

I will instead outline some implications of relaxing Assumption #3
Jump to Global Sourcing
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Contracts and Exporting Behavior Contractual Frictions in the Melitz Model

Complete-Contracting Benchmark

Consider the complete-contracting assumption implicit in the Melitz
(2003) model and its applications

Take a �rm in country i with productivity level ϕ

For each market j for which πij (ϕ) > 0:

the �rm agrees to ship an amount of goods equal to qij (ϕ) at some
initial date t = 0
the distributor agrees to pay an amount sij (ϕ) at some later date
(perhaps when the good has been sold and revenue has been collected)

For simplicity, take the case in which the �rm makes a take-it-or-leave
it o¤er to the distributor in j and the latter�s cost of distribution is
equal to wi fij

if the cost was in terms of country j�s labor (not i�s) not much would
change
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Contracts and Exporting Behavior Contractual Frictions in the Melitz Model

Complete-Contracting Benchmark

The �rm will then solves

max
qij (ϕ),sij (ϕ)

sij (ϕ)� τijwiqij (ϕ)

s.t. pij (qij (ϕ)) qij (ϕ)� wi fij � sij � 0

where pij (�) is the inverse demand function faced by the distributor
Quite naturally, the participation constraint will bind and we will
revert to the expressions in the Melitz model
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Contracts and Exporting Behavior Contractual Frictions in the Melitz Model

Imperfect Contracting

Suppose, however, that this contract is imperfectly enforceable
We discussed in Lecture 1 a variety of reasons why that might be the
case

For instance, if the distributor were to abscond with the sales revenue

the exporter would only be able to recoup a share of the expected
proceeds via litigation
or it would anticipate recouping all the proceeds with lower-than-one
probability

For concreteness, suppose that absconding (or defaulting) would leave
the distributor with an expected share χD of sales revenue minus the
cost of distribution wi fij
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Contracts and Exporting Behavior Contractual Frictions in the Melitz Model

Optimal Imperfect Contract

When signing the initial contract, the exporter then knows that any
payment to the distributor lower than χDpij (qij (ϕ)) qij (ϕ)� wi fij
would lead the distributor to abscond and would thus trigger litigation
The �rm will then solve

max
qij (ϕ),sij (ϕ)

sij (ϕ)� τijwiqij (ϕ)

s.t. pij
�
qij (ϕ)

�
qij (ϕ)� wi fij � sij � 0

pij
�
qij (ϕ)

�
qij (ϕ)� sij � χDpij

�
qij (ϕ)

�
qij (ϕ)

For a su¢ ciently high χD , the IC constraint is more binding than the
PC constraint

In such a case, imperfect contracting will reduce the pro�tability of
selling in j and the more so, the larger is χD
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Contracts and Exporting Behavior Contractual Frictions in the Melitz Model

Institutional Quality

What does χD depend on? Makes sense to think of it as inversely
related to the e¤ective cost for the distributor of defaulting on the
exporter
One would imagine that countries with better contracting institutions
and higher quality legal systems would tend to enforce lower levels of
χD
In sum, controlling for standard determinants of exporting, the
extensive and intensive margins of exporting should respond positively
to better contracting institutions of the importing country

see Araujo, Mion and Ornelas (2012) for a dynamic model and
empirical evidence with Belgian �rm-level dataset

Related work: Manova (2012) emphasizes the role of �nancial
institutions in the exporting country

�rms need working capital to produce and to cover exporting costs and
may be constrained in obtaining it
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Contracts and Exporting Behavior Choice of Mode of Trade Finance

A Simple Solution?

In the example above, it may seem that a simple solution to the
problem is to have the distributor pay for the goods in advance

In that case, the exporter can insist on a payment equal to
pij (qij (ϕ)) qij (ϕ)� wi fij , as implemented by the optimal complete
(or fully enforceable) contract

Why would this typically not work?
1 The distributor might worry about moral hazard on the part of the
exporter (quality of goods being shipped is di¢ cult to contract upon)

2 The distributor might face borrowing constraints which would limit the
ability of the exporter to obtain the desired amount of revenue ex-ante
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Contracts and Exporting Behavior Choice of Mode of Trade Finance

Choice of Mode of Trade Finance

Antràs and Foley (2011) model the tradeo¤ between �cash in
advance�versus �open account� export contracts

crucially shaped by the contracting environment of the importing
country, but in subtle ways
higher risk of default makes CIA appealing, but high borrowing costs
(due to weak institutions) make OA appealing

Active literature: Ahn (2010), Olsen (2010), Schmidt-Eisenlohr
(2009), Amiti and Weinstein (2011)

Empirically, we analyze transaction level data from U.S. based
exporter of frozen and refrigerated food products, particularly poultry

Three robust stylized facts emerge from the data
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Contracts and Exporting Behavior Choice of Mode of Trade Finance

Sylized Facts About Trade Finance Choice

Most commonly used terms are cash in advance and open account
terms; these do not involve direct intermediation by banks
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Contracts and Exporting Behavior Choice of Mode of Trade Finance

Sylized Facts About Trade Finance Choice

Sales to locations with weak contractual enforcement are more likely
to occur on cash in advance terms
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Contracts and Exporting Behavior Choice of Mode of Trade Finance

Sylized Facts About Trade Finance Choice

As the exporter establishes a relationship with an importer,
transactions less likely to occur on cash in advance terms
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Global Sourcing with Contractual Frictions Back to Global Sourcing Model

Back to Global Sourcing Model

Let us now go back to the model of global sourcing with
heterogeneous �rms introduced in Lecture 1

Remember some key equations

Cost functions:

CD (q) =

�
fD +

q
ϕ

�
wN

CO (q) = fOwN +
q
ϕ
(wN )

η (τwS )
1�η

Underlying technology:

q (ϕ) = ϕ

�
h (ϕ)

η

�η �m (ϕ)
1� η

�1�η

, 0 < η < 1
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Global Sourcing with Contractual Frictions Back to Global Sourcing Model

Back to Global Sourcing Model

From this we argued that the pro�t levels of the �rm�s two
alternatives (no o¤shoring vs. o¤shoring) were given by

πD (ϕ) = (wN )
1�σ Bϕσ�1 � wN fD (1)

and
πO (ϕ) =

�
(wN )

η (τwS )
1�η
�1�σ

Bϕσ�1 � wN fO (2)

with

B =
1
σ

�
σ

(σ� 1)P

�1�σ

β (wNLN + wSLS )

and P is the common price index in each country, given costless
�nal-good trade

Is it reasonable to assume that these ��rst-best�(or joint-maximizing)
pro�t levels will be attained?
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Global Sourcing with Contractual Frictions Back to Global Sourcing Model

Underlying Microeconomic Structure

Headquarter services h are controlled by a �nal-good producer (agent
F )

Manufacturing or plant production m is controlled by an operator of
the production facility (agent M)

h and m produced one-to-one with labor

Let us focus for now on the case in which M is not an employee of F
and is thus an independent supplier

How can the pro�t levels in (1) and (2) be attained?

Let us �rst discuss the timing of events more formally
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Global Sourcing with Contractual Frictions Back to Global Sourcing Model

Timing of Events
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Global Sourcing with Contractual Frictions Simple Contracts and Their Limitations

A Simple Contract

Consider the case of o¤shoring manufacturing to the South

Suppose that F o¤ers a Southern M a contract that stipulates a
quantity mC of manufacturing �services�to be provided by M in
exchange for a fee sC received by M

F will then choose hC (ϕ), mC (ϕ) and sC (ϕ) to solve

max
h(ϕ),m(ϕ),s(ϕ)

p (q (ϕ)) q (ϕ)� wNh (ϕ)� wN fO � s (ϕ)

s.t. s (ϕ) � τwSm (ϕ)

Naturally, sC (ϕ) will be set to make M�s participation constraint
bind, and the joint-pro�t maximizing level of investments and output
delivering (2) will be attained

timing of events or payments is irrelevant here
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Global Sourcing with Contractual Frictions Simple Contracts and Their Limitations

Limitations of the Simple Contract

For M to abide by the terms of the contract, it is important that a
court of law be able to verify that mC was indeed provided

In practice, manufacturing �services�are not only a function of the
quantity of manufacturing provided (say the number of units of the
input or �nished good delivered)

But they are also a¤ected by their quality or compatibility with
other parts of the production process

Whether a given quantity was delivered may be easily veri�able, but
their quality or compatibility might be much harder to verify

Quality-contingent contracts (specifying the purchase of a given
quantity of goods m of a particular quality for a certain price) would
still deliver the ��rst-best�pro�ts in (2)

But it is much less reasonable to assume that courts of law will be able
to enforce such contracts
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Global Sourcing with Contractual Frictions Simple Contracts and Their Limitations

Alternatives to the Simple Contract

When quality or compatibility issues are important, contracts
specifying only quantities and prices (regardless of quality) will tend
to be unappealing to F

particularly when the independent supplier M can produce a useless,
low-quality version of m at a negligible cost (or by heavily reducing
production costs)

In some cases, revenue-sharing contracts might be appealing, although
they will not be able to attain the �rst-best when the provision of
headquarter services is not veri�able either (see Holmstrom, 1982)

and they might be prone to manipulation thus making them
unappealing in some settings

I will discuss below several possible types of initial contract terms,
with varying degrees of incompleteness

but I will abstract from mechanisms and other foundational issues
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Global Sourcing with Contractual Frictions Incomplete Contracts

�Totally Incomplete�Contracts

For now, however, let us focus on a stark example in which:
1 either contracts are complete: quality-contingent contracts are
perceived to be enforceable

2 or they are totally incomplete: no aspect of the initial contract is
perceived to be enforceable, except for an initial transfer occuring at
the time of the agreement

For reasons discussed in Lecture 1, it seems natural to assume that
certain contracts that are feasible or enforceable in domestic
transactions might not be feasible or enforceable in international
transactions

Again it is useful to start with a stark example in which:
1 Contracting is complete or perfect in the absence of o¤shoring
2 Contracting is totally incomplete in o¤shoring relationships
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Global Sourcing with Contractual Frictions Equilibrium with Incomplete Contracts

Implications of Incomplete Contracts

What happens when the initial contract does not stipulate m nor a
price for its purchase (in an enforceable manner)?
F and M can still negotiate over the terms of exchange after m has
been produced

i.e.: at t2 in the timing of events chart above

Does the lack of a complete contract necessarily lead to ine¢ ciencies?
Not always: only when a separation (or absence of a transaction
between F and M) is costly to these parties
In global sourcing environments, there are however two natural
sources of �lock in�:

inputs (and also headquarter services) are often customized to their
intended buyers and cannot easily be resold at full price to alternative
buyers
even in the absence of customization, search frictions make separations
costly for both F and M
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Global Sourcing with Contractual Frictions Equilibrium with Incomplete Contracts

Lock In and Hold Up

In the presence of lock-in e¤ects, incomplete contracting leads to a
two-sided hold-up problem in o¤shoring relationships

The exchange price for m will only be determined ex-post (at t2), at
which point the investments incurred by both agents are sunk and
have a relatively lower value outside the relationship

F will try to push the price of the input as low as possible (but not
�too much� if separation is costly to him/her)

Instead, M will try to raise the price of m as much as possible,
knowing that it is also in F�s best interest to go through with the
transaction

Even when bargaining is e¢ cient and trade takes place in equilibrium,
the possibility of a disagreement implies that F and M will tend to
have lower incentives to invest in h and m than in the complete
contracting case
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Global Sourcing with Contractual Frictions Equilibrium with Incomplete Contracts

More Structure on Bargaining Stage

It is common to characterize the ex-post bargaining at t2 using the
Nash Bargaining solution and assuming symmetric information
between F and M (abstract from mechanisms)

This leaves F and M with their outside options plus a share of the
ex-post gains from trade (i.e., the di¤erence between the sum of the
agent�s payo¤s under trade and their sum under no trade)

For the time being, I will assume that the outside options of both
parties are 0

In other words, I am assuming that m is fully specialized to F (and
useless to other producers), while h is also fully tailored to M and
useless to other agents

I will also consider the case of symmetric Nash bargaining, so that F
and M share equally the ex-post gains

These are strong assumptions which I will relax below
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Global Sourcing with Contractual Frictions Equilibrium with Incomplete Contracts

Investment Stage

Denote revenue by

r (h,m) = p (q (h,m)) q (h,m)

Then in the ex-post bargaining at t2, F will obtain 1
2 r (h,m) and, at

t1, will set h to solve

max
h

1
2
r (h,m)� wNh (3)

M will in turn obtain 1
2 r (h,m) at t2 and will choose m at t1 to solve

max
m

1
2
r (h,m)� τwSm (4)
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Global Sourcing with Contractual Frictions Equilibrium with Incomplete Contracts

Initial Contract

For comparability with the complete-contracting case, I will assume
that F has full bargaining power ex-ante, so it can make a
take-it-or-leave-it o¤er to M

Because the initial contract is allowed to include a lump-sum transfer
between parties, F can set the transfer such that the PC constraint of
M exactly binds

So, as with complete contracts, F ends up with a payo¤ of

πO = r (h,m)� wNh� τwSm� wN fO
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Global Sourcing with Contractual Frictions Equilibrium with Incomplete Contracts

Equilibrium Pro�tability of O¤shoring

Plugging the equilibrium values of h and m resulting from programs
(3) and (4) delivers the following expression for the pro�ts obtained
by F :

πO =
�
(wN )

η (τwS )
1�η
�1�σ

BΓϕσ�1 � wN fO (5)

where

Γ = (σ+ 1)
�
1
2

�σ

< 1 for σ > 1

This is identical to the complete-contracting expression except for the
term Γ < 1, which re�ects the loss of e¢ ciency due to incomplete
contracting

Γ is decreasing in σ re�ecting the higher cost of
incomplete-contracting frictions in more competitive environments
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Global Sourcing with Contractual Frictions Choice of Location

Choice of Location

Note that we can write

π` (ϕ) = ψ`Bϕσ�1 � wN f` for ` = D,O

and that
ψD
ψO

=
1
Γ

�
wN
τwS

��(1�η)(σ�1)

So when wN � τwS , we necessarily have ψD/ψO > 1 (because
Γ < 1)

analogous to productivity in South being low (little cost advantage)

But for su¢ ciently di¤erent wage levels, we restore ψD/ψO < 1 as
long as wN > τwS (as with perfect contracting)
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Global Sourcing with Contractual Frictions Choice of Location

Equilibrium Sorting with Large Wage Di¤erences
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Global Sourcing with Contractual Frictions Choice of Location

Equilibrium Sorting with Small Wage Di¤erences
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Global Sourcing with Contractual Frictions Choice of Location

Comparative Statics

With a Pareto distribution of productivity, the share of active �rms
engaged in o¤shoring is given byR ∞

ϕ̃O
ϕσ�1dG (ϕ)R ϕ̃O

ϕ̃D
ϕσ�1dϕ

=
1�

ϕ̃O
ϕ̃D

�k�(σ�1)
� 1

with �
ϕ̃O
ϕ̃D

�σ�1
=
fO � fD
fD

1

Γ
�
wN
τwS

�(1�η)(σ�1)
� 1

This share is clearly increasing in wN/τwS and decreasing in k and η
as with complete contracts

But because Γ < 1, this share is lower than with complete contracting
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Global Sourcing with Contractual Frictions An Application

An Application: Product Cycles

Vernon (1966)�s PC hypothesis: new goods are not only developed in
high-wage countries, but they are also manufactured there for a while

Theoretical perspectives:

Imitation (Krugman, 1979, Grossman and Helpman, 1991)
Vernon emphasized the role of multinational �rms in the eventual
production transfer to less developed countries

Empirical evidence suggests that indeed it takes time for low-wage
countries to start producing relatively unstandardized goods

Antràs (2005) provides a theory where the decision to shift
production to low-wage South is a pro�t-maximizing one from the
point of view of �rms in North
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Global Sourcing with Contractual Frictions An Application

An Application: Product Cycles

The time lag between the �rst appearance of the product and its
manufacturing in the South is explained by appealing to incomplete
contracts in international transactions (not exogenous or driven by
imitation)

Intuitively, if headquarter intensity η falls along the life cycle of a
good, the model above would suggest that the incentives to o¤shore
increase over time

Production lag persists even in the absence of trade costs and even
when wages in South remain lower with free trade (a feature of
Antràs�2005, general equilibrium)

Antràs (2005) also shows that an improvement in contracting moves
the terms of trade in favor of the South. This enhances welfare in the
South, but has an ambiguous e¤ect on Northern welfare
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Global Sourcing with Contractual Frictions Robustness and Generalizations

Robustness and Generalizations

We have made a bunch of simplifying assumptions to illustrate the
negative role of contractual frictions on the pro�tability of o¤shoring

It is important to study more general environments for two reasons:

verify the robustness of the key comparative statics
generalize the framework to more realistic environments to better guide
empirical work

I will discuss �ve generalizations below
1 Generalized Nash bargaining
2 Restrictions on ex-ante transfers (�nancial constraints?)
3 Partial contractibility Jump to Partial Contractibility

4 Partial relationship-speci�city
5 Multiple-supplier environments
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Global Sourcing with Contractual Frictions Generalized Nash Bargaining

Generalized Nash Bargaining

We have assumed that F and M share the ex-post gains from trade
equally

In some circumstances it may make sense to assume that the
primitive bargaining power of F might be higher or lower than 1/2
Later we will develop models in which the e¤ective ex-post bargaining
power of F will be endogenous and shaped by competition across
suppliers

For now just assume that F gets a share β of the ex-post gains from
trade
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Global Sourcing with Contractual Frictions Generalized Nash Bargaining

Generalized Nash Bargaining

This amounts to replacing 1
2 with β in (3) and with 1� β in (4), and

equilibrium pro�ts obtained by F can be written as:

πO =
�
(wN )

η (τwS )
1�η
�1�σ

BΓϕσ�1 � wN fO

where

Γ = (σ� (σ� 1) (βη + (1� β) (1� η)))
�

βη (1� β)1�η
�σ�1

< 1

Hence, regardless of the primitive bargaining power β, incomplete
contracting continues to reduce the pro�tability of o¤shoring
The main comparative statics derived above continue to hold, except
for some quali�cations in the negative e¤ect of η on o¤shoring (see
Antràs, 2005)
The e¤ect of β on the pro�tability of o¤shoring will be studied in
detail in Lecture 3
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Global Sourcing with Contractual Frictions Financial Constraints

Financial Constraints

So far, the choice of location has been assumed to be ex-ante
e¢ cient, in the sense that it maximizes joint pro�ts of F and M

For this it is important that F and M can freely exchange lump-sum
transfers when signing the initial contract at t0
In practice, it is not clear that �rms can easily resort to
nondistortionary transfers in their initial negotiations

some �rms might be �nancially constrained and might have di¢ culties
raising the amount of cash needed for that e¢ cient location to be
individually rational for both agents

What happens when constraints are set on ex-ante transfers?

Consider the case in which M can pledge to external �nanciers at
most a share φ of the net income it receives from transacting with F ,
which is 12 r (h,m)� τwSm
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Global Sourcing with Contractual Frictions Financial Constraints

Financial Constraints

In such a case, F obtains a payo¤ of

πO ,Fin =
�
(wN )

η (τwS )
1�η
�1�σ

BΓFinϕσ�1 � wN fO (6)

where

ΓFin = (σ+ φ� (σ� 1) (1� φ) η)

�
1
2

�σ

< Γ < 1

It is clear that, holding B constant, these pro�ts are lower than in the
case with ex-ante transfers provided that φ < 1
Intuitively, o¤shoring now not only entails distorted investments, but
it is also associated with a loss of rents on the part of F
But same comparative statics apply since ΓFin decreases in η

New prediction: the higher is φ (the better �nancial contracting),
the more appealing is o¤shoring, other things equal

note: positive e¤ect of φ is increasing in headquarter intensity η
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Global Sourcing with Contractual Frictions Partial Contractibility

Partial Contractibility

It is unrealistic to assume that contracts in international transactions
are �totally incomplete�

surely some aspects of production are contractible and enforceable

It is also unrealistic to assume that contracts in domestic transactions
are complete

surely some aspects of production are nonveri�able to (domestic)
outsiders

I next incorporate partial contractibility into the model following the
approach in Antràs and Helpman (2008)
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Global Sourcing with Contractual Frictions Partial Contractibility

Modelling Partial Contractibility

The main idea is that the production processes h and m now entail a
continuum of relationship-speci�c activities or parts

A fraction of these activities is ex-ante contractible while the rest
cannot be veri�ed by a court of law and therefore are noncontractible

This fraction is allowed to vary across production processes re�ecting
technological aspects that make some inputs more contractible than
others

But fraction is also allowed to vary across countries re�ecting
variation in contracting institutions

certain types of contracts are perceived to be enforceable in some
environments but not in others
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Global Sourcing with Contractual Frictions Partial Contractibility

Partial Contractibility: Speci�c Assumptions

Same assumptions as before, but now let

h = exp
�Z 1

0
log xh (i) di

�
and

m = exp
�Z 1

0
log xm (i) di

�
Only activities related to input k = h,m in the range

h
0, µkj

i
(with

0 � µkj � 1) are contractible in country j = N,S
in the sense that the characteristics of these activities can be fully
speci�ed in advance in an enforceable ex-ante contract

Initial contracts now stipulates a lump-sum transfer between F and M
and the level of contractible activities (which are still carried out at t1)
Still, parties will bargain at t2 about the division of the surplus
generated from incorporating the noncontractible into production
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Global Sourcing with Contractual Frictions Partial Contractibility

Partial Contractibility: Equilibrium

Solving for the subgame perfect equilibrium of the game, we have
that F�s pro�ts under o¤shoring are given by

πO ,Partial =
�
(wN )

η (τwS )
1�η
�1�σ

BΓO ,Partial ϕσ�1 � wN fO

where

ΓO ,Partial =
�

σ

σ� (σ� 1) γO
+ 1

�σ�(σ�1)γO �1
2

�σ

and
γO � η (1� µhS ) + (1� η) (1� µmS )

ΓO ,Partial is increasing in µhS and µmS and thus in the quality of
contracting in South (interacts with η)
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Global Sourcing with Contractual Frictions Partial Contractibility

Choice of Location

The expression for domestic sourcing is analogous (with wN and µmN
replacing wS and µmS , respectively) so we can write:

π` (ϕ) = ψ`Bϕσ�1 � wN f` for ` = D,O

with
ψD
ψO

=
ΓD ,Partial
ΓO ,Partial

�
wN
τwS

��(1�η)(σ�1)

Note that contracting institutions only matter when they di¤er across
location decisions

Improvements in enforcement of contracts in Southern transactions
will increase the prevalence of foreign sourcing
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Global Sourcing with Contractual Frictions Partial Relationship Speci�city

Partial Relationship Speci�city

Although relationship-speci�c investments are pervasive, the
assumption of full relationship-speci�city is extreme
Even when particular transactions end up not occuring, suppliers can
generally recoup part of the cost of their investment, perhaps by
reselling their goods to alternative buyers
Similarly, contractual breaches by suppliers may reduce the overall
pro�tability of headquarter services, but will generally not render
these useless
Proper modeling of partial-relationship-speci�city is tricky (secondary
markets, multiple rounds of negotiation,...)
But mechanics are similar to partial contractibility

parties feel �secure�or do not anticipate hold up when undertaking
certain investments

We expect foreign sourcing in weak contracting environments to
feature relatively low levels of speci�city (related to Nunn, 2007)
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Global Sourcing with Contractual Frictions Multiple Suppliers

Many Suppliers

In modern manufacturing processes �nal-good producers combine
intermediate inputs provided by various suppliers

Furthermore inputs provided by di¤erent suppliers are generally
partially substitutable

think of (quality-adjusted) services from those inputs rather than
physical units

Implications for the (ex-post) negotiations between F and its
suppliers and for the overall e¢ ciency of production

I next brie�y outline a multiple-supplier extension of the global
sourcing model above, following the approach in Acemoglu, Antràs
and Helpman (2007)

Degree of complementarity between inputs in production plays a
crucial role in determining the pro�tability of production
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Global Sourcing with Contractual Frictions Multiple Suppliers

Modelling Multiple Suppliers

Production now combine headquarter services h and a large number
(formally, a continuum) of inputs, each provided by a di¤erent supplier

Some of these characteristics or parts of these inputs are contractible,
but others are not, so again some aspects of production will need to
be (re-) negotiated

Ex-post bargaining is now multilateral, rather than bilateral, so adopt
the Shapley value as the solution concept for multilateral bargaining
(as in Hart and Moore, 1990)

technically, one needs to consider the limit of a �nite-player game to
obtain a well-de�ned expression for the Shapley value
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Global Sourcing with Contractual Frictions Multiple Suppliers

Multiple Suppliers: Speci�c Assumptions

Production combines headquarter services and a measure 1 of
intermediate inputs:

q = ϕ

�
h
η

�η

0B@
hR 1
0 m (j)

ρ dj
i1/ρ

1� η

1CA
1�η

where m (j) is an input of type j

ρ 2 [0, 1] governs the degree of substitutability between inputs

Each input is performed by a di¤erent supplier, with whom the �rm
needs to contract

For simplicity, assume for now that contracting is �totally incomplete�
under o¤shoring and complete under domestic sourcing
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Global Sourcing with Contractual Frictions Multiple Suppliers

Benchmark: Complete Contracts

With complete contracts, the �rm makes o¤er
fx (i , j)gi2[0,1],j2[0,1] , fs (j)gj2[0,1] to suppliers
This ends up delivering the exact same pro�t levels as in the bilateral
case

given the unit measure of identical suppliers

Degree of substitutability ρ is irrelevant for e¢ ciency and pro�tability
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Global Sourcing with Contractual Frictions Multiple Suppliers

Equilibrium with Incomplete Contracting

With incomplete contracting and bargaining, F ends with share

β � ρσ

ρσ+ (σ� 1) (1� η)

of revenue, while suppliers jointly capture a share 1� β

The larger is input substitutability (ρ), the more surplus the �rm
captures

F pro�ts under o¤shoring are given by

πO ,Multi =
�
(wN )

η (τwS )
1�η
�1�σ

BΓMulti ϕσ�1 � wN fO

where

ΓO ,Multi =
�
(σ� 1) (1� η) + ρ

ρ

��
ρσ

ρσ+ (σ� 1) (1� η)

�σ
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Global Sourcing with Contractual Frictions Multiple Suppliers

Equilibrium with Incomplete Contracting

It can be shown that ΓO ,Multi is increasing in ρ and thus the
contractual frictions associated with o¤shoring are lower, the more
substitutable the inputs

As a consequence, the relative prevalence of o¤shoring is expected to
increase in ρ

Intuition
A higher ρ is associated with a lower remuneration to suppliers...

... but also with a higher sensitivity of their payo¤ to their own
investments

Also, a high ρ enhances investments in headquarter services by F

Given functional forms, these last two e¤ects dominate and
underinvestment ine¢ ciencies are lower in environments with higher
substitutability
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Global Sourcing with Contractual Frictions Multiple Suppliers

Reintroducing Partial Contractibility

One can also incorporate partial contractibility in the same manner as
above

New prediction: the ine¢ ciencies associated with operating in a
weak contractual environment are more severe whenever inputs
feature greater complementarities

Comparative advantage result: other things equal, foreign sourcing to
countries with worse contracting institutions should be more prevalent
in sectors with higher substitutability between inputs (less hold-up)
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Global Sourcing with Contractual Frictions Road Map

Empirics of Contracts and Specialization

1 Brief Overview of Key Empirical Contributions

1 Gravity-style empirical evidence using bilateral aggregate level data
2 Comparative-advantage-style evidence using country and sectoral data

2 Interpretation of the Results
3 Evidence Based on Recent U.S. Import Data
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Global Sourcing with Contractual Frictions Brief Overview of Key Empirical Contributions

Gravity-Style Empirical Evidence

Anderson and Marcoullier (2002) show that, controlling for standard
gravity determinants of trade �ows, countries with weak contracting
institutions tend to import less from their trading partners (relative to
the United States)

e¤ect identi�ed in the cross-section of importing countries

Berkowitz, Moenius and Pistor (2006)

emphasize and demonstrate the importance of the institutions of the
exporting country (related to the New York Convention)
show that the e¤ects are concentrated in �complex�goods (in the
Rauch sense) rather than in �simple�or homogeneous goods
estimation includes country �xed e¤ects, so identi�cation uses time
series variation in quality of institutions (also timing of signing of New
York convention)
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Gravity-Style Empirical Evidence
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Gravity-Style Empirical Evidence
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Global Sourcing with Contractual Frictions Brief Overview of Key Empirical Contributions

Comparative-Advantage-Style Evidence

Recently, several authors have pointed out that the e¤ect of weak
contracting institutions should a¤ect di¤erent sectors di¤erently

some sectors are more �contract dependent�than others

This builds on the Berkowitz et al.�s (2006) results but considers �ner
di¤erences across goods (not just complex vs. simple)
Speci�cations are reminiscent of the �identi�cation�strategy in Rajan
and Zingales (1997) in a �nance context and Romalis (2004) in a
trade context
Di¤erent papers o¤er alternative measures of contract dependence at
the industry level

Costinot (2009): complexity measured as average number of months
necessary to be fully trained and quali�ed in that industry from PSID
Levchenko (2007): complexity measured as Her�ndahl index of input
use from I-O tables
Nunn (2007): relationship-speci�city (see next slide) Skip Nunn�s details
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Global Sourcing with Contractual Frictions Brief Overview of Key Empirical Contributions

Nunn (2007): Data

Trade data for 146 countries and 222 industries classi�ed according to
the BEA�s I-O industry classi�cation system (roughly NAICS 6-digit)
in 1997

Contract enforcement across countries

�Rule of Law�variable from the Governance Matters III Database.
Weighted average of 17 measures of �judicial quality and contract
enforcement�
Examples of these measures:

�Enforceability of Private Contracts Index� from Global Insight Inc.
�Enforceability of Contracts Index� from Economist Intelligence Unit
�Strength and Impartiality of the Legal System Index� from Political
Risk Services.
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Global Sourcing with Contractual Frictions Brief Overview of Key Empirical Contributions

Nunn (2007): Contract Intensity

Nunn�s measure of contract intensity is the proportion of an industry�s
intermediate inputs that are relationship-speci�c

What does this mean? An investment is relationship-speci�c if its
value inside the buyer-seller relationship is signi�cantly higher than
outside the relationship

How is it constructed?
1 Use the United States�Input-Output Accounts to identify the
intermediate inputs used to produce each good and in what proportions

2 Identify which inputs are relationship-speci�c (or rather, which are not)

1 Sold on an organized exchange
2 Reference priced in trade publications (ambiguous � constructs 2
measures)

3 Neither

3 Construct share of �non-standardized� inputs

Data are from Rauch (1999)
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Global Sourcing with Contractual Frictions Brief Overview of Key Empirical Contributions

Nunn (2007): Contract Intensity
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Global Sourcing with Contractual Frictions Brief Overview of Key Empirical Contributions

Nunn (2007): Examining the Raw Data

Do countries with better contracting environments produce and
export more contract intensive goods, on average?

Compute average contract intensity of a country�s exports or
production

In the case of production, this is constructed using data from
UNIDO�s Industrial Statistics Database

The answer appears to be �yes�
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Nunn (2007): Examining the Raw Data
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Global Sourcing with Contractual Frictions Brief Overview of Key Empirical Contributions

Nunn (2007): Econometric Evidence

Nunn runs

ln (xic ) = αi + αc + β1ziQc + β2hiHc + β3kiKc + εic ,

where

xic denotes total exports in industry i from country c to all other
countries in the world

zi is a measure of the importance of relationship-speci�c investments
(i.e., contract intensity) in industry i

Qc is a measure of the quality of contract enforcement in country c

Hc and Kc denote country c�s endowments of skilled labor and
capital, and hi and ki are the skill and capital intensities of production
in industry i

αi and αc denote industry �xed e¤ects and country �xed e¤ects

Later in paper, robustness tests and endogeneity corrections
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Nunn (2007): Econometric Evidence
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Global Sourcing with Contractual Frictions Brief Overview of Key Empirical Contributions

Interpretation of the Results

Recent studies show that the quality of contract enforcement is
important for the types of goods countries export

driven by variation in within-country contracting across producers

The interpretation of the importance of the institutions of exporting
countries is very di¤erent in Berkowitz et al. (2006)

they emphasize security of contracting across countries (e¤ect of New
York convention)

When considering o¤shoring by US-based companies, again variation
in the quality of the institutions of the countries from which they buy
parts or contract manufacturing is likely to be important

Next: simple adaptation of Nunn�s approach to data on U.S. imports

I will replicate some of his results and test other predictions that
emerged from the o¤shoring models earlier in this Lecture
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Global Sourcing with Contractual Frictions Empirical Evidence Based on U.S. Imports

Evidence Based on U.S. Imports: Basic NAICS Regressions

Basic results illustrate role of contracting interactions
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Global Sourcing with Contractual Frictions Empirical Evidence Based on U.S. Imports

Evidence Based on U.S. Imports: Robustness

Robust to other interactions (signs mostly consistent with theory)
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Global Sourcing with Contractual Frictions Empirical Evidence Based on U.S. Imports

Evidence Based on U.S. Imports: IO-2002 Regressions

"Buyer�headquarter intensity (e¤ect of ρ now consistent with theory)
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Next Time

Preview of Next Time

Study of the control or internalization decision

Brief overview of main theories of the �rm

Exposition of transaction-cost and property-rights theories and their
application to the study of o¤shoring

Overview of empirical work in the area
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