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Today’s Agenda

I Stylized facts about multinational firms (Antras and Yeaple, 2014).

I Determinants of horizontal FDI by Brainard (1997).

I A simple conceptual framework, based on Helpman (JEL 2006), to
study different modes for firms to serve foreign markets.

I A brief introduction of Antras and Helpman (2004) about
incomplete contracts (imperfect contract enforcement) and vertical
foreign direct investment (FDI).



Multinational firms have been largely overlooked in most
trade models

I So far, in all models we studied in this course, the entire production
process is assumed to be undertaken in the domestic economy.
Thus, trade was always in final goods.

I However, evidence suggests that firms frequently choose to service
foreign markets through local subsidiaries, thus becoming
multinational firms.

I The literature refers to this arrangement as horizontal FDI.

I Multinational corporations account for a significant fraction of world
trade flows, with trade in intermediate inputs between divisions of
the same firms constituting an important portion of these flows.

I Outsourcing of production tasks to foreign affiliates are referred to
as vertical FDI.



Why should we care about multinational firms?

Answer: Because they are important in the global economy:

I Value added of all MNEs (including parent firms) was around 8 tr
USD in 1997, which was roughly 25% of world GDP.

I Excluding parent firms, about 10-12% of world GDP is accounted
for by foreign affiliates (in 2007).

I Also, 1/3 of the volume of world trade is intra-firm trade
(transactions that happen within firm boundary.

I In 2004, 36.1% of total U.S. imports were intra-firm.

I About another third of the volume of world trade is accounted for
by transactions in which MNEs are in one of the two sides of the
exchange (71% of U.S. exports).

I The 700 largest MNEs account for roughly 50% of world R&D
spending and close to 70% of world business R&D spending.



Distribution of Worldwide Production of Multinational
Enterprises (MNEs)

Domestic Production versus Worldwide Sales

Motivation 

• Less than 50% of Ford’s and Toyota’s production occurs in their countries of origin 
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I Source: Antras (2013) CREI talk



Distribution of Worldwide Production of MNEsDomestic Production versus Worldwide Sales

Motivation 

Economics 1535: Lecture 18 3 

U.S. Exports
$1.57 trillion

Local Sales of 
Foreign Affiliates

$2.95 trillion

Foreign Affiliate 
Sales to 3rd Countries,
$1.47 trillion

How American Firms Serve Foreign Markets, 2009

 U.S. firms serve foreign markets mostly (75%) via 
foreign affiliate sales 
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I Source: Antras (2013) CREI talk



Multinationals’ Presence in U.S. Trade

Multinationals in U.S. Trade
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I Source: Antras (2013) CREI talk



Share of Intrafirm Imports from Top Destinations

Variation in the Share of Intrafirm Trade across Countries
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I Source: Antras (2013) CREI talk



Variations in the Share of Intrafirm Trade across Industries

Variation in the Share of Intrafirm Trade across Industries
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I Source: Antras (2013) CREI talk



Six Stylized Facts about Multinational Firms (Antras and Yeaple,
Handbook of International Economics 2014)



Fact 1: MNEs are highly concentrated in developed
countries.

Multinational activities are concentrated in developed countries where
they are mostly two-way. Developing countries are more likely to be the
recipient of multinational activities than the source.

Stylized Facts About Multinational Activity: #1

Fact One: Multinational activity is primarily concentrated in developed
countries where it is mostly two-way. Developing countries are more likely to
be the destination of multinational activity than the source
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Figure: Aggregate FDI Stocks and Development

Pol Antràs (Harvard) Horizontal FDI (Part 1) Spring 2014 16 / 46



Fact 1: MNEs are highly concentrated in developed
countries.

Share of U.S. Intrafirm Imports and Capital Abundance of the Exporting
Countries

Stylized Facts About Multinational Activity: #1
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y = − 0.485  +  0.075 x
(0.117)     (0.011)
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Figure: Share of U.S. Intrafirm Imports and Physical Capital Abundance
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Fact 2: Intrafirm trade is more prevalent in capital and
R&D intensive sectors.Stylized Facts About Multinational Activity: #2

Fact Two: The relative importance of multinationals in economic activity is
higher in capital intensive and R&D intensive goods, and a significant share
of two-way FDI flows is intraindustry in nature
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Figure: The Share of Intrafirm Imports, Capital Intensity and R&D Intensity
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Fact 3: MNEs’ activities are decreasing in distance.

The production of the foreign affiliates of multinationals is decreasing in
distance (from the host country), but at a slower rate than aggregate
trade (both imports and exports)

Stylized Facts About Multinational Activity: #3

Fact Three: The production of the foreign affi liates of multinationals falls
off in distance, but at a slower rate than either aggregate exports or parent
exports of inputs to their affi liates
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Fact 4: MNEs’ headquarters tend to be associated with
better performance.

Stylized Facts About Multinational Activity: #4

Fact Four: Both the parents and the affi liates of multinational firms tend to
be larger, more productive, more R&D intensive and more export oriented
than non-multinational firms

Table 3. U.S. Parent Firms Percent Shares of US Activities

Manufacturing All Industries

Enterprises 0.4 0.04
Value Added 62.3 17.6
Employment 58.2 16.9
R&D Expenditure 72.1 69.2
Exports 44.4 54.7

Source: Barefoot and Mataloni (2011), U.S. Census
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Fact 4: MNEs’ headquarters tend to be associated with
better performance.Stylized Facts About Multinational Activity: #4

Table 4. Affi liates Relative to Local Firms

Finland France Ireland Holland Poland Sweden

Enterprises 1.6 2.0 13.4 3.4 16.0 2.8
Employment 17.2 26.2 48.0 25.1 28.1 32.4
Sales 16.2 31.8 81.1 41.1 45.2 39.9
R&D Expenditure 13.1 27.4 77.3 35.8 20.9 52.0
Exports 17.5 39.5 92.3 60.0 69.1 45.8

Source: OECD (2007).
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Fact 5: MNEs’ headquarters focus on R&D and other high
value-added activities.

Within multinational enterprises, parents are relatively specialized in
R&D while affiliates are primarily engaged in selling goods in foreign
markets (both the host market and third markets).

Stylized Facts About Multinational Activity: #5

Fact Five: Within multinational enterprises, parents are relatively specialized
in R&D while affi liates are primarily engaged in selling goods in foreign
markets, particularly in their host market.

Table 5. Share of US Multinational Activity Due to Parent Firms

1999 2009

Sales 74 65
Value Added 78 68
Employment 75 68
R&D Expenditure 87 84

Source: BEA
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Fact 6: MNEs’ headquarters focus on on R&D and other
high value-added activities.

Cross-Border Mergers and Acquisitions, compared to green-field
investments, make up a large proportion of FDI and are a particularly
important mode of entry into developed countries.

Stylized Facts About Multinational Activity: #6

Fact Six: Cross-Border Mergers and Acquisitions make up a large fraction of
FDI and are a particularly important mode of entry into developed countries.

Table 7. The Value of Mergers and Acquisitions Relative to FDI Flows

2005 2006 2007 2008 2009 2010

World 0.47 0.43 0.52 0.41 0.21 0.27
Developed 0.65 0.54 0.68 0.60 0.34 0.42
Developing 0.19 0.21 0.18 0.16 0.08 0.14

Source: UNCTAD
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Determinants of Horizontal FDI



Helpman (06): Trade, FDI, and the Organization of Firms

I A simplified version of Melitz (2003).

I A firm’s profit from domestic sales

πD (Θ) = ΘB − cfD ,

where Θ is some function of the firm’s productivity and B captures
the level of industry demand at home, as well as factor prices (e.g.
wages).

I Profit from exports

πX (Θ) = τ 1−εΘB∗ − cfX ,

where B∗ captures the level of industry demand in the foreign
country, as well as factor prices (e.g. wages).

I Profit from horizontal FDI

πI (Θ) = ΘB∗
I − cfI ,

I Intuitive assumptions of the ranking of fixed costs:

fD < fX < fI



One killer graph that captures firms’ decisions

598 Journal of Economic Literature, Vol. XLIV (September 2006) 

Figure 3. Multinationals, Exporting, and Nonexporting Firms 

technology H or a traditional technology L, as 
in Yeaple (2005). The advanced technology 
requires higher fixed costs, so that fDH >fDL 
and fxH >fxL, but its advantage is that is has 
lower variable costs, so that variable unit costs 
are caH/6 if the firm uses technology H and 
caL/O if the firm uses technology L, a, < aL. 
With suitable restrictions on these parame- 
ters, a firm with productivity below a cutoff 
ED exits the industry because all choices 
afford it negative operating profits, a firm 
with productivity between OD and 0XL uses 
technology L to serve the domestic market 
only, a firm with productivity between OxL 
and 0XH uses technology L to serve the 
domestic market and to export, and a firm 
with productivity above OxH uses technology 
H to serve the domestic market and to export. 
Naturally, OXH > OXL> OD. In other words, 
more productive firms use the more 
advanced technology but some low- 
productivity exporters use the traditional 
technology. This sorting pattern is consistent 
with Bustos's data. 

Now consider multilateral trade liberaliza- 
tion, which reduces trading costs to 

Argentinian firms. This raises the operating 
profits of all exporters, but proportionately 
more so from the use of the advanced tech- 
nology if an exporter's productivity is close to 

OXH. As a result, OXH declines, and some 
exporters who used technology L switch to 
H, while exporters who used the better tech- 
nology have no incentive to switch to tech- 
nology L. Firms that serve only the domestic 
market also have no incentive to switch tech- 
nologies, and they keep using technology L. 
The model therefore predicts that only firms 
with intermediate productivity levels 
upgrade their technology in response to 
trade liberalization. And indeed, Bustos 
finds an inverted U shaped relationship 
between productivity and technology 
upgrading in Argentina.31 

31 Bustos (2005) also examines skill upgrading, which is 

positively correlated with the upgrading of technology. She 
finds that of the 17 percent rise in the demand for skilled 
workers after trade liberalization, 15 percent took place 
within firms in each of three skill categories: production, 
nonproduction, and R&D workers. Since she has data on 
the education level of workers within each one of these 
skill categories, she measures skill upgrading as the rise in 

average years of schooling. 

This content downloaded from 128.220.159.76 on Thu, 30 Jan 2014 16:12:34 PM
All use subject to JSTOR Terms and Conditions



Brainard (AER 1997)
”An Empirical Assessment of the Proximity-Concentration Trade-off Between
Multinational Sales and Trade”

I A pioneering paper in economics to empirically examine the
determinants of horizontal FDI versus exporting, using sectoral data

I Proposes an econometric model in which the share ln(Exp/(MNE
affiliate sales + Exp)) is regressed on:

I industry and country-specific measures of trade costs, and
I industry measures of plant-specific and firm-specific economies

of scale.
I controls related to the importing country, such as GDP per

capita, corporate tax rates, openness to trade, openness to
FDI;

I Specification:

ln

(
EX j

m

FDI jm + EX j
m

)
= α + β1Freight jm + β2Tariff j

m + β3GDP Diff j

+β4Tax j + β5Trade j + β6FDI j +

+β7PlantSCm + β8FirmSCm + εjm,

where m indexes country and j indexes industry.



Empirical Results (Brainard, AER 1997)

I For each industry, measures plant-level economies of scale by the
number of production employees in the median US plant (in terms
of value added)

I For each industry, measures firm-level economies of scale by the
number of nonproduction workers in the average US-based firm.

I Finds that these two variables have opposite effects on the ratio of
exports to total sales abroad.

I The coefficient on the difference in GDP per capita between the
foreign country and the U.S. is positive and significant

I Perhaps Brainard is unintentionally testing both horizontal and
vertical FDI at the same time?



Empirical Results (Brainard, AER 1997)Brainard (1997): Empirical Results
530 THE AMERICAN ECONOMIC REVIEW SEPTEMBER 1997 

TABLE 1-EXPORT SHARES (DEPENDENT VARIABLE = EXSH) 

Country random Industry random Country random Industry random 
Independent OLS effects effects OLS effects effects 
variable (i) (ii) (iii) (iv) (v) (vi) 

FREIGHT -0.2451 -0.2009 -0.1264 -0.2717 -0.2852 -0.1228 
(-5.429) (-3.996) (-2.672) (-4.578) (-4.813) (-1.767) 

TARIFF -0.274 -0.2814 -0.0872 -0.3707 -0.3895 -0.1644 
(-6.239) (-5.666) (-2.038) (-7.447) (-7.259) (-3.412) 

PWGDP 0.330 0.3231 0.1922 0.2958 0.3050 0.1461 
(4.272) (2.371) (2.909) (3.747) (2.677) (2.122) 

TAX -1.335 -1.3566 -0.9853 -0.5695 -0.5787 -0.2150 
(-4.882) (-2.809) (-4.258) (-1.795) (-1.223) (-0.792) 

TRADE 1.9114 1.9395 2.1306 1.6558 1.5841 1.8477 
(7.416) (4.149) (9.887) (6.305) (4.035) (8.262) 

FDI -2.6163 -2.6302 -2.8126 -0.8343 -0.8502 -0.9120 
(-9.264) (-5.077) (-11.944) (-1.810) (-1.219) (-2.334) 

PSCALE 0.1345 0.1331 0.1087 
(2.735) (2.728) (0.941) 

CSCALE -0.2726 -0.2734 -0.2291 
(-4.656) (-4.722) (-1.587) 

ADJ -0.0313 -0.0177 -0.0367 
(-0.156) (-0.069) (-0.188) 

LANG -0.1767 -0.1459 -0.2707 
(-1.803) (-0.998) (-3.223) 

EC -0.8107 -0.7808 -0.8165 
(-5.933) (-3.823) (-7.040) 

COUP 0.6247 0.6486 0.5632 
(2.624) (1.805) (2.788) 

Constant 3.6903 3.9210 3.5633 -4.7336 -4.4334 -5.1163 
(2.212) (1.281) (2.554) (-2.042) (-1.270) (-2.535) 

Number of 
observations 1,159 1,159 1,159 1,035 1,035 1,035 

Adjusted R2 0.118 0.040 0.080 0.233 0.140 0.180 
X 2 1.8446 23.425 4.8503 22.154 
P 0.933 0.001 0.963 0.036 

Notes: The table reports estimates of equation (3); t values are reported in parentheses. All variables are in logs. Sample- 
size differences reflect missing data. 

set of independent variables. The coefficients 
on freight factors, tariffs, and the two open- 
ness variables have the predicted signs and 
are significant in both share equations. Simi- 
larly, the coefficient on the per-worker in- 
come differential is consistently negative and 
significant, suggesting that affiliate sales are 
better explained by factor-proportions simi- 
larities than are exports. However, the coef- 
ficient on the tax variable consistently 
diverges from the predicted sign and is sig- 
nificant. Both scale variables have the pre- 
dicted signs and are significant, and all four 
country variables have the predicted signs in 
column (iii), although the adjacency and EC 
dummies are only marginally significant. In 

addition, the country variables again interact 
with the FDI openness index and taxes, low- 
ering both by half. 

Column (ii) of Table 2 reports the probit 
equation excluding the scale and country vari- 
ables, while column (iv) reports the probit 
equation with the full set of independent vari- 
ables. In both cases, the dependent variable is 
a dummy indicating that affiliate sales exist, 
OUTD"> The probit equations add destination- 
market income, GDPi, and industry R&D, 
RD', to the group of independent variables 
since these variables are likely to be more im- 
portant determinants of the presence of mul- 
tinational activities than of their share. In most 
respects, the presence of affiliate sales is sim- 
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Empirical Results (Brainard, AER 1997)Brainard (1997): Updated Results with More Recent Data

associated with less affi liate sales and more exports.20

A strong implication of the Markusen and Venables (2000) framework — and of our one-factor

version of it —is that relative country sizes play an important role in the structure of bilateral commerce

between them. To assess this implication, we added a variable GDP , which is the logarithm of the

absolute value of GDP between the United States and country i. Running this augmented regression

on 2009 data, we obtain the coeffi cient estimates shown in column 3. The positive and (moderately)

statistically significant coeffi cient on GDP suggests that market size does matter: U.S. firms are more

likely to export to smaller markets and to engage in foreign direct investment in larger countries.

Table 3: Proximity-Concentration Empirics

Dep. Var.: log

(
Xi
j

Xi
j+S

i
j

)
(1) (2) (3) (4) (5) (6)

Freight -0.28** -0.13** -0.12** -0.13** -0.13* 0.01

[0.05] [0.04] [0.04] [0.04] [0.06] [0.25]

Tariffs -0.23** -0.28** -0.27** -0.29** -0.38** -0.04

[0.06] [0.05] [0.05] [0.06] [0.10] [0.04]

GDP/POP 0.10 0.04 0.06

[0.07] [0.08] [0.08]

School 0.07

[0.09]

KL 0.08

[0.06]

GDP 0.32 0.39*

[0.17] [0.17]

PlantSc 0.09* 0.13* 0.13* 0.14* 0.18

[0.04] [0.05] [0.05] [0.05] [0.15]

CorpSc -0.18** -0.32** -0.31** -0.32** -0.35*

[0.03] [0.04] [0.04] [0.04] [0.14]

Country Fixed Effects No No No No Yes Yes

Industry Fixed Effects No No No No No Yes

Year 1989 2009 2009 2009 2009 2009

Observations 1,762 2,315 2,315 2,315 2,482 2,482

R-square 0.15 0.09 0.09 0.09 0.16 0.40

Standard errors are in brackets (* significant at 5%; ** at 1%).

To further explore the role of relative factor endowment differences, we next we replace GDP/POP

(GDP per worker differences) with absolute differences in years of schooling (School) and capital-labor

ratios (KL) and estimate the coeffi cients on the 2009 data. The results, shown in column 4, reveal

20When the country controls are suppressed, the coeffi cient on GDP/POP is statistically significant in both years.
However, if we limit our sample to the countries considered in Brainard (1997) the coeffi cient is not statistically significant
in either year. Note that although our sample is broader than considered by Brainard, it does not include all countries.
It is quite possible that if the least developed countries had been included, the coeffi cient on GDP/POP might well have
been positive.

19
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The Incomplete Contracts Approach to Study the Determinants of
Vertical FDI



Helpman (JEL 2006)

I Contracts are incomplete (from Lecture 3).

I Firms’ optimal responses to contractual frictions:

I Where to produce? (Slicing up the value chain, such as R&D
and product development, parts and components production,
assembly, etc. in different countries)

I Extent of control that firms exert over different production
stages:

I Should these production stages be kept within firm
boundaries?

I Should they be contracted out to suppliers or assemblers?



Helpman (JEL 2006) Section 3

I Based on Antras and Helpman (2004).

I Ideas: Two-stage game. The final-good producer (in the North, e.g.
U.S.) has to decide

I whether to produce the intermediate inputs in-house or
outsource it to another firm

I If outsourcing turns out to be optimal, the firm decides
whether to outsource it to a firm in the North or the South.

I Different organizational modes are associated with

I Different bargaining power for the supplier and the final-good
producer. Bargaining power is higher if the final-good producer
owns and controls the supplier, through vertical integration.

I Different fixed costs: production in the South and vertical
integration respectively are associated with higher fixed costs
(e.g. overhead, management costs).



Helpman (JEL 2006) Section 3

I The idea that control over another firm’s asset can enhance the
bargaining power of the controlling firm is the key of the
Property-rights Theory of the Firm.

I What kind of final-good producer would prefer to vertically
integrate with the supplier? and produce in the South?



Helpman (JEL 2006) Section 3

I Cost structures aside, organizational mode of production depends
on the (intrinsic) characteristics of the industry.

I For example, in R&D intensive sector (e.g., pharmaceutical
companies), the headquarter firm’s pre-production investment
accounts for a big part of the production cost.

I If the supplier deviates from ex-ante agreements or expectations,
the final-good supplier could suffer a big loss (esp when investments
are sunk and relationship-specific).

I Antras and Helpman (2004) call this the ”hold-up” problem.

I The party that has a larger share of ex-ante investment in the joint
production unit is relatively more vulnerable to hold-up, and thus
deserves a higher level of protection by having a larger bargaining
power, through vertical integration.



Helpman (JEL 2006) Section 3

I Antras and Helpman (2004) embed the two-stage bargaining game
and differentiated sectors in the Melitz (2003) heterogeneous-firm
model.

I Production function in each sector takes the Cobb-Douglas form,
and differs in headquarter-input intensity (like R&D, capital, skill
intensity).

I Predictions: Firms with different productivities will optimally sort
themselves into one of the four production modes (conditional on
survival):

I Outsourcing in the North (Domestic outsourcing)
I Outsourcing in the South (Offshoring)
I Vertical integration with suppliers in the North (Domestic

M&A)
I Vertical integration with suppliers in the South (Vertical FDI)



Antras and Helpman (2004)
Predictions in a Graph

global sourcing 567

Fig. 4.—Equilibrium in the headquarter-intensive sector

depicted in figure 3—as the benchmark case. In this event the free-
entry condition (11), together with (6) and (8), imply

N N S Nw (h)[V(v ) � V(v )] � w (h)[V(�) � V(v )]O MO M O MON (a�m)/(1�a)w X p , (13)N N S Nf � f [G(v ) � G(v )] � f [1 � G(v )]E O MO M O MO

where

v

a/(1�a)V(v) p y dG(y).�
0

Equations (12) and (13) provide implicit solutions for the cutoffs vM

and and for the aggregate consumption index X.NvMO

We next consider a sector with high headquarter intensity h, such
that . We refer to it as a headquarter-intensive sector. A sector∗ Nb (h) 1 bV

of this type is represented by in figure 1. In this sector, profitsh p hH

are increasing in , as shown by the arrows in the figure. In a head-lbk

quarter-intensive sector, the marginal product of headquarter services
is high, making underinvestment in h especially costly and integration
especially attractive. This is reflected in the slopes of the profit lines in
figure 4; is steeper than for , because .l l l lp p l p N, S w (h) 1 w (h)V O V O

Next compare the slopes of and . On the one hand, integrationN Sp pV O

gives the final-good producer a larger fraction of the revenue, making



Antras and Helpman (2004)
Sorting of Firms based on Productivity
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Fig. 2.—Organizational forms

high-productivity firms outsource components in the South, low-pro-
ductivity firms outsource them in the North, and the least productive
firms exit. On the other hand, integration takes place in headquarter-
intensive sectors (i.e., high h). The most productive firms integrate in
the South and somewhat less productive firms outsource in the South.
Firms with even lower productivity acquire components in the North,
and among them the more productive integrate and the less productive
outsource. The least productive firms exit. Note that surviving firms with
the lowest productivity outsource in the North in all sectors. And more
generally, less productive firms acquire components in the North
whereas more productive firms acquire them in the South.

We now derive these results. First consider a sector with low head-
quarter intensity h, such that ; we refer to it as a∗ N Sb (h) ! b p b p bO O

component-intensive sector. This case is depicted in figure 1 by h p
, where the arrows indicate the direction in which profits rise withhM

changes in ; that is, the profit function is decreasing in . In thisl l lb p (7) bk k k

type of sector, H prefers outsourcing to insourcing in every country l,
because outsourcing has lower fixed costs and it gives H a lower fraction
of the revenue. Under these circumstances, integration is not an optimal
strategy. In choosing between domestic and foreign outsourcing, how-
ever, H trades off the lower variable costs of southern manufacturing
against the lower fixed organizational costs in the North. Depending
on whether the cross-country difference in the wage rate is small or
large relative to the cross-country difference in the fixed organizational
costs, the resulting equilibrium can have outsourcing in both countries
or outsourcing in the South only.

Figure 3 depicts the first case, in which the wage differential is small
relative to the fixed-cost differential, that is, .N S S N (1�a)/a(1�h)w /w ! ( f /f )O O

The variable is measured along the horizontal axis and operatinga/(1�a)v

profits are measured along the vertical axis. It is evident from (6) that
the operating profit function is linear in , and it has thel a/(1�a)p (7) vk

intercept . The slope of this function is proportional to . ItN l l�w f w (h)k k

follows that the profit line in figure 3 is steeper than the profit lineSpO

, because wages are lower in the South.NpO

Firms with productivity below expect negative profits under allvM

organizational forms. Therefore, they exit the industry. Firms with pro-


