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Plan for Today’s Lecture on Multinational Firms

Brief introduction.

Testing positive theories of MNEs:
Technological models:

Horizontal models.
Vertical models.
Hybrid horizontal and vertical models.

Organizational models and the ‘make or buy’ decision abroad.

Very briefly: Effects of MNEs on local economies.
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Introduction to the Empirical Study of MNEs

MNEs are potentially important for the study of positive trade flows:

Intra-firm trade appears to account for a large share of world trade (eg
around 40 % of US trade).

And further, it’s likely that much of residual trade consists of
intermediate goods purchased by MNEs.

But cutting against this, it’s possible that if FDI were costless we’d see
no trade at all, as producers would just locate near consumers.

Also normative issues:

Do MNEs have special normative consequences (eg spillovers onto
domestic firms, whether at home or abroad?)

Unfortunately we don’t have the time to cover this properly.
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Theories of MNEs (as seen in previous lectures)

‘Technological’ theories:

Horizontal (MNEs exist to by-pass trade costs)

Vertical (MNEs exist to exploit cheap factor costs)

Both horizontal and vertical

Organizational theories
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Testing Technological Theories of MNEs

Horizontal:

Brainard (AER, 1997)
Helpman, Melitz and Yeaple (AER, 2004)

Vertical:

Brainard (1993 wp)

Both horizontal and vertical:

Carr, Markusen and Maskus (AER, 2001)
Markusen and Maskus (Handbook survey, 2003)
Alfaro and Charlton (AER, 2009)
Ramondo and Rodriguez-Clare (2009)
Feinberg and Keane (AER, 2006)
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Testing the Horizontal Model: Brainard (AER 1997)

Brainard did some of the pioneering work on testing models of MNE
production.

Two papers (one on Horizontal and one on Vertical) were ∼ 1993
working papers.

Recall the Horizontal model: “The proximity-concentration trade-off”

Proximity: In presence of trade costs (but no ‘FDI costs’) and CRTS, a
firm in H always want to use FDI (ie multinational sales) to access
market in F rather than exporting to F.

Concentration: But if there are IRTS at the plant-level and no trade
costs then the firm would rather concentrate production in one market
and export to the other.
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Brainard (1997): Empirical Specification

Brainard (1997) estimates specifications of the form:

EXSH j
i = α0 + α1FREIGHT

j
i + α2TARIFF

j
i + α3PWGDPi

+ α4TAXi + α5TRADEi + α6FDIi + α7PSCALE
j

+ α8CSCALE
j + µji .

Where (all variables in logs):
i indexes country and j indexes industry.
EXSH j

i = The share of total foreign sales by US firms in country i
accounted for by exports to country i .
FREIGHT j

i = Freight costs (as % of good value) reported by importers
into the US.
PWGDPi = Difference in country’s per capita GDP rel to US.
TAXi = Corporate income tax rate in i , from PWC.
TRADEi = Survey measure of country’s ‘openness to trade’ from
World Competitiveness Report.
FDIi = Ditto for ‘openness to FDI’.
PSCALE j = Plant scale: Size (production workers) of typical plant in
US.
CSCALE j = Corporate scale: Number of non-prodn. workers.14.581 (Week 13) Multinationals Empirics I Fall 2011 9 / 45



Brainard (1997): Results
Results quite supportive of Horizontal model. PWGDPi intended to proxy for factor price
(ie vertical) motives.

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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Brainard (1997): Results
But inclusion of industry and country fixed effects weakens results considerably.

532 THE AMERICAN ECONOMIC REVIEW SEPTEMBER 1997 

TABLE 3-EXPORT SHARES; INDUSTRY AND COUNTRY FIXED EFFECTS (DEPENDENT VARIABLE = EXSH) 

Industry fixed Country fixed Both fixed 
Restricted effects effects effects 

Independent variable (i) (ii) (iii) (iv) 

FREIGHT -0.2845 -0.0715 -0.2949 -0.0801 
(-4.815) (-0.966) (-4.948) (- 1.050) 

TARIFF -0.3305 -0.0946 -0.4076 0.0276 
(-7.039) (-2.064) (-7.108) (0.438) 

Number of 
observations 1,038 1,038 1,038 1,038 

Adjusted R2 0.230 0.449 0.255 0.480 
F 8.82 3.15 8.97 
Numerator d.f. 52 16 62 
Denominator d.f. 973 1.009 963 

Notes: Numbers reported in parentheses are t statistics. All variables are in logs. 

fixed effects, and column (iv) combines in- 
dustry and country fixed effects. 

The data reject the restricted null in favor of 
industry and country effects at the 1-percent 
level, both separately and together. The signs 
of the coefficients are relatively robust, but the 
significance of the freight variable is reduced 
whenever industry effects are included, and 
the tariff variable becomes insignificantly pos- 
itive when industry and country fixed effects 
are combined."5 

B. Inward Shares 

I next present analogous equations for im- 
ports and foreign multinational production in 
the United States. It is important to note that 
the inward equations are not precisely equiv- 
alent to the outward equations. In particular, 
while the outward equations analyze how 
characteristics of the destination market and 
industry determine the choice of exporting 
versus production abroad and the choice of 
destination, given that the firm's home is the 
United States, the inward equations analyze 
how characteristics of the home market and 

industry determine the mode choice and favor 
one home base over another, given that the 
destination market is the United States. This 
difference changes the interpretation of several 
of the independent variables, and especially 
the tax variable. In the inward equations, a 
positive correlation between the source- 
country tax rate and the share of affiliate sales 
would imply that production in the United 
States is relatively more profitable than im- 
porting the higher is the home-market tax rate, 
all else equal.16 

The inward share equations are specified 
similarly to equation (3), with the exceptions 
that the survey measures of openness are ex- 
cluded and the tariff rates vary only across in- 
dustries (since all countries in the sample face 
the same tariff rates in the U.S. market). Table 
4 reports equations estimating the share of im- 
ports in total foreign sales, IMSH, as the de- 
pendent variable. Columns (i) - (iii) exclude 
the scale and country variables; column (i) 

15 In results not reported here, I also tested random ef- 
fects. For industry effects, the data reject random effects 
in favor of fixed effects at the 6-percent level. In contrast, 
for country effects, the data cannot reject random effects 
in favor of fixed effects at the 10-percent level, but the 
signs and significance of the two coefficients remain 
robust. 

16 Since differences among countries in the treatment 
of foreign-source income may affect the results, I included 
a dummy variable to distinguish between countries that 
exempt income earned abroad from taxation and countries 
that credit foreign tax payments against domestic tax lia- 
bilities. This dummy variable takes the predicted sign in 
the import equation. However, its inclusion does not 
change the size or significance of the other coefficients or 
the fit of the equation markedly, so I do not report these 
results. See Joel Slemrod (1990) and Jim Hines (1993) 
for empirical estimates of the importance of this 
distinction. 
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Helpman, Melitz and Yeaple (AER, 2004)

HMY (2004) extend the Brainard (1997) model and empirical test to
allow for intra-industry firm heterogeneity in productivity.

Key prediction is an additional regressor: dispersion of
country-industry’s firm-level productivity

Work with linearized version of key model equation:

sUjX

sUjI

= (ωjτUjh )1−εh

( fhP

f jX

1

(ωjτUjh )εh−1 − 1

) kUh −(εh−1)

εh−1

− 1


Here, kU

h is the Pareto shape parameter, τUjh the trade export cost, ωj

the relative foreign-US wage, in US industry j .
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HMY (2004): Measuring Dispersion
Dispersion relates inversely to kU

h . Amadeus data on 260,000 Western European firmsTHE AMERICAN ECONOMIC REVIEW 
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FIGURE 2. EMPIRICAL DISTRIBUTION OF FIRM SALES 

firms. There are roughly 260,000 firms in this 
sample. 

We compute each of our two measures of 
dispersion for every industry in two subsets of 
these data: all Western European firms and 
French firms only. We compute our firm disper- 
sion measures using French firms only for two 
reasons. First, using data for multiple countries 
raises the issue of industrial composition. 
Within every BEA industry there are many sub- 
industries for which countries might produce 
different mixes. France's industrial structure is 
very similar to the United States, however, and 
so might share most of the same distributional 
aspects of firm characteristics. Second, French 
firms are highly overrepresented in the sample 
relative to all other Western European coun- 
tries.25 Our dispersion measures are based on a 
sample of 55,339 large Western European 
firms, and a subset of 15,148 French firms.26 

25 Due to national differences in reporting requirements, 
no information on U.K. firms is available, and only an 
extremely limited number of German firms appear in the 
sample. 

26 Because small firms are underrepresented throughout 
the Amadeus database, we first drop firms with sales below 
a cutoff of U.S. $2.5 million per year. Note that, under the 
assumption of a Pareto size distribution, our measures of 
dispersion are invariant to the choice of lower bound cutoff. 
We computed the dispersion measures using several differ- 

The regression-based measures of dispersion 
provide a natural way of evaluating the cross- 
sectional variation in this variable relative to the 
measurement errors induced by the fitting of the 
Pareto distributions. Figure 2, which has been 
constructed from the sample of Western Euro- 
pean firms, plots firm rank against firm sales in 
four sectors on the same log-log scale. In every 
plot the dispersion measure is represented by 
the slope of the regression line while its good- 
ness of fit is represented by the deviation from 
linearity. Figure 3 quantifies this comparison by 
showing the 95-percent confidence intervals 
around the coefficients of dispersion, estimated 
as the slopes of the regression lines in these 
sectors. Evidently, these slopes are precisely 
estimated in all the sectors, with the exception 
of five outliers that we discuss below.27 

There are four measures of dispersion calcu- 
lated from the Amadeus data set and one mea- 
sure calculated from the U.S. data. The 

ent cutoffs. Any cutoff above U.S. $2.5 million yields a size 
distribution that is closely approximated by a Pareto distri- 
bution, and a dispersion measure that varies very little with 
the cutoff. 

27 As all 52 manufacturing sectors could not fit on one 
graph, only one of the seven food processing sectors (201- 
meat products) is represented. The coefficients and confi- 
dence intervals for the other six food processing sectors are 
very similar to the one represented. 
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HMY (2004): Results
5 columns use 5 different measures of the productivity dispersion measure (‘DISPERSE’).
‘FP’ is measure of plant-level fixed costs. ‘KL’ is capital-labor ratio. Country fixed effects
included but industry fixed effects are not.

HELPMAN ET AL.: EXPORT VERSUS FDI 

TABLE 3 EXPORTS VERSUS FDI 

Narrow sample (N = 961) 

U.S. std. Europe France Europe France 
dev. std. dev. std. dev. reg. coeff. reg. coeff. 

FREIGHT -1.040 -0.959 -1.019 -0.935 -0.944 
(-7.392) (-6.749) (-7.328) (-6.526) (-6.594) 

TARIFF -0.365 -0.512 -0.421 -0.545 -0.539 
(-2.644) (-3.636) (-3.917) (-3.781) (-3.775) 

FP 1.177 0.932 0.927 0.947 0.934 
(10.159) (7.827) (8.059) (7.453) (7.450) 

DISPERSE -2.343 -2.153 -2.061 -1.503 -1.491 
(-8.374) (-5.250) (-6.664) (-4.535) (-4.470) 

KL -0.868 -0.495 -0.456 -0.628 -0.626 
(-7.790) (-4.529) (-4.256) (-5.876) (-5.859) 

RD -0.104 0.007 0.007 0.006 -0.002 
(-2.197) (0.150) (0.144) (0.125) (-0.047) 

R2 0.373 0.340 0.364 0.332 0.334 

Wide sample (N = 1,175) 

U.S. std. Europe France Europe France 
dev. std. dev. std. dev. reg. coeff. reg. coeff. 

FREIGHT -1.011 -0.935 -0.960 -0.915 -0.919 
(-7.968) (-7.246) (-7.714) (-7.040) (-7.053) 

TARIFF -0.241 -0.384 -0.306 -0.411 -0.407 
(-1.876) (-2.964) (-2.457) (-3.073) (-3.057) 

FP 1.133 0.861 0.868 0.867 0.848 
(10.428) (7.719) (7.994) (7.318) (7.243) 

DISPERSE -2.248 -1.866 -1.833 -1.284 -1.215 
(-8.611) (-4.919) (-5.982) (-4.132) (-3.924) 

KL -0.793 -0.454 -0.412 -0.569 -0.576 
(-7.483) (-4.347) (-3.982) (-5.574) (-5.636) 

RD -0.086 0.017 0.021 0.015 0.007 
(-1.914) (0.367) (0.446) (0.326) (0.153) 

R2 0.338 0.305 0.325 0.298 0.298 

Notes: T-statistics are in prentheses (calculated on the basis of White standard errors). 
suppressed. 

ter dropping the outliers, all the dispersion mea- 
sures yield negative coefficients that are 
significant beyond the 99-percent confidence 
level. 

To get a sense of the economic significance 
of the estimated coefficients on our dispersion 
measures, we have calculated standardized co- 
efficients-also known as "beta" coeffi- 
cients-for all the independent variables. They 
are reported in Table 4 for the narrow sample, 
along with the sample means and standard de- 
viations. A beta coefficient is defined as the 
product of the estimated coefficient and the 
standard deviation of its corresponding 

Constant and country dummies are 

TABLE 4--"BETA" COEFFICIENTS: NARROW SAMPLE WITH 

CONTROLS 

Standard "Beta" 
Mean deviation coefficient 

Dependent variable -0.595 2.375 

FREIGHT 1.863 0.653 -0.271 
TARIFF 2.015 1.020 -0.205 
FP 3.321 0.785 0.325 
U.S. s.d. 1.749 0.316 -0.312 
Europe s.d. 1.198 0.276 -0.250 
France s.d. 1.224 0.375 -0.325 
Europe reg. 1.260 0.333 -0.210 
France reg. 1.257 0.336 -0.211 

311 VOL. 94 NO. 1 
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Carr, Markusen and Maskus (AER 2001)

CMM (2001) estimate/test what they refer to as the “knowledge
capital” model of MNEs.

This is effectively a hybrid horizontal-vertical model of MNEs.
‘Knowledge capital’ refers to the ‘headquarter services’ (knowledge,
technology, R&D, brand value, etc) that are paid by the headquarters
plant but can be used to lower marginal costs at all foreign affiliate
plants.

Theory to Empirics:
Hybrid horizontal-vertical models are hard to work with (in general
equilibrium).
The vertical model has an H-O flavor, but the presence of trade costs
(due to the horizontal element of the model) makes H-O hard to work
with.
CMM (2001) extract comparative static style predictions from
numerical simulations of the model around plausible parameters, and
then compare these to regression estimates.
We don’t have time to characterize the full theory. But the
methodology of linking theory to data here is interesting.
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CMM (2001): Theoretical Results
An Edgeworth Box. As endowments differ (holding TCs constant) we see more Vertical
FDI.696 THE AMERICAN ECONOMIC REVIEW JUNE 2001 
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FIGURE 1. VOLUME OF AFFILIATE PRODUCTION: 25-PERCENT TRADE COSTS 

southwest (SW) corner of the box and the origin 
for country f is at the northeast (NE) corner. 
Along the SW-NE diagonal, the countries have 
identical relative endowments but differ in size. 
The approximate locus, which is not quite lin- 
ear, along which the countries have equal in- 
comes is given by the line drawn on the floor of 
the box in Figure 1. Country h is smaller than 
countryf to the left of this locus and is larger to 
the right. 

Figure 1 shows simulation outcomes with 
high (25-percent) ad valorem trade costs in both 
countries. Affiliate production is the sum of the 
outputs of both countries' affiliated plants. Note 
that Figure 1 contains a classic saddle. Affiliate 
sales are at a minimum when the two countries 
are similar in relative endowments but different 
in size, in which case national firms headquar- 
tered in the large country dominate X produc- 
tion. Moving along the SW-NE diagonal 
(relative endowments identical), total affiliate 
sales reach a maximum at the midpoint where 
the countries are identical. At this point, all 
firms are horizontal multinationals. Exactly half 
the world output of good X is produced by 
affiliate plants and the other half by domestic 
plants of type-H firms. 

A surprising result in Figure 1 is that total 
affiliate production is highest when one country 
is both moderately small and skilled-labor- 
abundant. In such a situation, type-V firms lo- 
cated in that country are the dominant firm type. 
Note that if only type-V firms were active in 
equilibrium, then all of the world production of 
X is performed by affiliates. Conversely, affili- 
ate activity is lowest when the skilled-labor- 
abundant country is large, in which case all 
production of X is by national firms headquar- 
tered in that country. 

The nonlinearities in Figure 1 present a chal- 
lenge for testing. For example, the effect of 
differences in country size on affiliate sales 
depends on whether the countries are similar in 
relative endowments and, if they are different in 
size, on whether the small country is the skilled- 
labor-abundant country. 

For further clarity, Figure 2 plots only the 
production by h-owned plants in country f. 
Here again, we see the inverted U-shaped curve 
of production along the SW-NE diagonal, but 
affiliate production is highest when country h is 
moderately small and highly skilled-labor- 
abundant. The latter situation is reminiscent of 
Sweden, Switzerland, and The Netherlands, 
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CMM (2001): Theoretical Predictions
An Edgeworth Box. As endowments differ (holding TCs constant) we see more Vertical
FDI.VOL. 91 NO. 3 CARR ET AL.: THE MULTINATIONAL ENTERPRISE 697 
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which are small, skilled-labor-abundant coun- 
tries and important parent countries for 
multinationals. 

Figure 3 presents results concerning the ef- 

fects of trade costs, assumed here to be sym- 
metric in both directions, on production by 
/i-owned plants in country f. On the vertical 
axes of these diagrams is affiliate sales with 
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CMM (2001): Theoretical Predictions
Varying TCs, holding endowments constant.
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which are small, skilled-labor-abundant coun- 
tries and important parent countries for 
multinationals. 

Figure 3 presents results concerning the ef- 

fects of trade costs, assumed here to be sym- 
metric in both directions, on production by 
/i-owned plants in country f. On the vertical 
axes of these diagrams is affiliate sales with 
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CMM (2001): Theoretical Predictions700 THE AMERICAN ECONOMIC REVIEW JUNE 2001 

TABLE 2-THEORETICAL AND EMPIRICAL IMPACTS OF INVESTMENT DETERMINANTS ON REAL SALES VOLUME 

Panel A. Central Regression Equation 

Real Sales = BO + B1 * (GDP Sum) + B2 * (GDP Difference Squared) + B3 * (Skill Difference) 
+ B4 * ([GDP Difference] * [Skill Difference]) + B5 * (Investment Cost Host) + B6 * (Trade Cost Host) 
+ B7 * ([Trade Cost Host] * [Skill Difference Squared]) + B8 * (Trade Cost Parent) + B9 * Distance 

Panel B. Impact of Host-Country Trade Costs 

Partial Derivative: (dSales/dTrade Cost Host) = B6 + B7(Skill Difference Squared) 
= 69.4 -811.6 * (Skill Difference Squared) > 0 iff (Skill Difference) < 0.293 (WLS) 
= 144 -2,273 * (Skill Difference Squared) > 0 iff (Skill Difference) < 0.252 (Tobit) 

Panel C. Impact of Bilateral Trade Costs 

Partial Derivative: (dSales/dTrade Cost) = B6 + B7(Skill Difference Squared) + B8 
= 69.4 - 811.6 * (Skill Difference Squared) -75.5 < 0 all (Skill Difference) (WLS) 
= 144 - 2,273 * (Skill Difference Squared) - 112.6 > 0 iff (Skill Difference) < 0.118 (Tobit) 

Panel D. Impact of Difference in GDP 

Partial Delivative: (dSales/dGDP Difference) = 2 * B2(GDP Difference) + B4(Skill Difference) 
=-0.0011 * 2 * (GDP Difference) - 4.4 * (Skill Difference) (WLS) 
=-0.0009 * 2 * (GDP Difference) - 7.7 * (Skill Difference) (Tobit) 

Panel E. Impact of Difference in Skill Endowments 

Partial Delivative: (aSales/aSkill Difference) = B3 + B4(GDP Difference) + 2 * B7([Trade Cost Host] * [Skill Difference]) 
= 15,042 - 4.4 * (GDP Difference) - 811.6 * 2 * (Trade Cost Host * Skill Difference) (WLS) 
= 29,366 - 7.7 * (GDP Difference) - 2,273 * 2 * (Trade Cost Host * Skill Difference) (Tobit) 

IV. Data Sources and Estimation Results 

Data for the estimation form a panel of cross- 
country observations over the period 
1986-1994. We take real sales volume of non- 
bank manufacturing affiliates in each country to 
indicate production activity. The U.S. Depart- 
ment of Commerce provides annual data on 
sales of foreign affiliates of American parent 
firms and on sales of U.S. affiliates of foreign 
parent firms. Thus, the data are bilateral with the 
United States, which is either the parent country 
or the host country in every observation. There 
are 36 countries in addition to the United States 
for which we have at least one year of complete 
data. Annual sales values abroad are converted 
into millions of 1990 U.S. dollars using an 
exchange-rate adjusted local wholesale-price 
index, with exchange rates and price indices 
taken from the International Financial Statis- 
tics (IFS) of the International Monetary Fund. 

Real gross domestic product is measured in 
billions of 1990 U.S. dollars for each country. 
For this purpose, annual real GDP figures in 
local currencies were converted into dollars us- 

ing the market exchange rate. These data are 
also from the IFS. 

Skilled-labor abundance is defined as the sum 
of occupational categories 0/1 (professional, 
technical, and kindred workers) and 2 (admin- 
istrative workers) in employment in each coun- 
try, divided by total employment. These figures 
are compiled from annual surveys reported in 
the Yearbook of Labor Statistics published by 
the International Labor Organization. In cases 
where some annual figures were missing, the 
skilled-labor ratios were taken to equal the pe- 
riod averages for each country. The variable 
Skill Difference is the relative skill endowment 
of the parent country less that of the affiliate 
country. 

The cost of investing in the affiliate country is 
a simple average of several indices of perceived 
impediments to investment, reported in the 
World Competitiveness Report of the World 
Economic Forum.5 The investment barriers in- 

5 Some of these data were kindly provided by the staff of 
the United States International Trade Commission. 
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CMM (2001): Empirical Results
Dependent variable is total US affiliate sales, or foreign firm sales in the USVOL 91 NO. 3 CARR ET AL.: THE MULTINATIONAL ENTERPRISE 703 

TABLE 4-FIXED-EFFECTs ESTIMATION OF BASIC MODEL: OLS, WLS, AND TOBIT 

Sign as Sign as Sign as 
Variable OLS predicted? WLS predicted? Tobit predicted? 

GDP Sum 13.41 Y 13.72 Y 16.57 Y 
(12.81) (13.62) (17.44) 
(0.0001) (0.0001) (0.0001) 

GDP Difference Squared -0.0010 Y -0.0011 Y -0.0009 Y 
(-8.07) (-9.81) (8.01) 
(0.0001) (0.0001) (0.0001) 

Skill Difference 20,084 Y 15,042 Y 29,366 Y 
(1.57) (1.34) (2.34) 
(0.12) (0.18) (0.02) 

GDP Difference * Skill -5.91 Y -4.44 Y -7.71 Y 
Difference (-2.42) (-2.09) (3.22) 

(0.02) (0.04) (0.001) 
Investment Cost Host -198.8 Y -173.2 Y -41.3 Y 

(-1.49) (-1.52) (0.32) 
(0.14) (0.13) (0.75) 

Trade Cost Host 74.9 Y 69.4 Y 144.0 Y 
(0.96) (1.02) (1.93) 
(0.34) (0.31) (0.05) 

Trade Cost Host * -388.2 Y -811.6 Y -2,273 Y 
Squared Skill (-0.24) (-0.57) (1.49) 
Difference (0.81) (0.57) (0.14) 

Trade Cost Parent -87.7 Y -75.5 Y -112.6 Y 
(-1.63) (-1.60) (2.43) 
(0.10) (0.11) (0.02) 

Distance -1.08 -0.87 -0.77 
(-5.45) (-4.95) (4.28) 
(0.0001) (0.0001) (0.0001) 

Intercept -22,492 -24,552 -53,341 
(-2.00) (-2.57) (5.24) 
(0.05) (0.01) (0.0001) 

Observations 509 509 628 
Adjusted R2 0.83 0.87 
Log-likelihood -5,436 

Notes: Figures in first row of parentheses below coefficients are t-statistics in OLS and WLS. In Tobit, figures in first row 
of parentheses below coefficients are square roots of chi-square statistics. Marginal significance levels of the coefficients are 
indicated in the second row of parentheses. Y indicates "Yes" and N indicates "No." 

the full panel. Thus, the time-series variation in 
U.S. GDP is vital to identifying the separate 
contributions of these two variables and this 
information is discarded in the averaging pro- 
cedure or in the use of a single year. Further- 
more, the variable [Trade Cost Parent] has the 
same value for all U.S. outward investments and 
[Trade Cost Host] and [Investment Cost Host] 
have the same values for all investments in the 
United States. In conjunction with the fact that 
there are only 63 cross-section observations in 
the most complete year, it is not possible to 
obtain precise estimates of our basic specifica- 
tion. Despite this problem, in our cross-section 
regression using data averages, all coefficient 

signs are correct except for [Trade Cost Host * 
Squared Skill Difference], which was not sig- 
nificant in the panel regressions of Table 3 in 
any case. We do not report these results here, 
but they are available from the authors or may 
be found in Carr et al. (1998). 

In order to distinguish the time-series contri- 
butions to the results, we employ country fixed 
effects. Table 4 lists results where each equation 
contains a dummy variable for the host country. 
That is, the fixed effects pertain only to recipi- 
ent countries. We do not include a dummy 
variable for the United States because such in- 
clusion would generate perfect collinearity. As 
in the case of Table 3, OLS, WLS, and Tobit 
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Markusen and Maskus (RIE 2002)

The results in CMM (2001) are supportive of the hybrid
horizontal-vertical MNE model.

A natural question to ask is whether this estimation procedure can
test between the horizontal and vertical models.

Markusen and Maskus (2002) take up this task.

They specify the hybrid model as a nested version of the horizontal and
vertical models.

The data cannot distinguish hybrid from horizontal, but can reject the
pure vertical model with high confidence.
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Horizontal vs Vertical MNE Activity

The consensus circa 2002 was that most MNE activity was horizontal.

This seemed entirely sensible, given that most MNE activity was within
a group of rich countries.

But the recent arrival of new data, at finer levels of disaggregation
and with better windows on the international activities of firms, has
overturned this conclusion somewhat.

As we’ve seen throughout this course, a similar path of discovery has
occurred with respect to trade flows.

We will discuss some of this more recent work:

Alfaro and Charlton (2009).
But see also Hanson, Mataloni and Slaughter (2003, 2005) and Yeaple
(2003).
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Alfaro and Charlton (AER, 2009)

AC (2009) use a comprehensive international firm-level database,
collected by the ‘commercial intelligence’ agency Dun and Bradstreet,
to paint a descriptive picture of multinational activity around the
world.

The data:
43 million plant-level observations in 205 countries, in 2005.
Location of plant.
Ownership of plant: generates 625,427 plants that are affiliates of
72,978 parent firms.
Total sales and employment in the plant, and industry (4-digit SIC) of
the plant (plus 5 extra SIC codes for secondary activities).

Armed with this data, AC (2009) define the following:
Horizontal FDI (MNE activity): when foreign-owned subsidiary is in
same 4-digit SIC industry as parent.
Vertical FDI (MNE activity): when foreign-owned subsidiary is in
upstream 4-digit SIC industry to the parent’s industry (as measured by
the 1987 US I-O matrix).
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AC (2009): Lots of Vertical FDI
VOL. 99 NO. 5 2107ALfARO ANd ChARLtON: INtRA-INdustRy fOREIgN dIRECt INVEstmENt

Vehicular Lighting Equipment (SIC 3647) (e.g., General Motors Do Brasil LTDA); and Steel 
Springs, Except Wire (SIC 3493) (e.g., GM Canada).

C. Robustness and Comparisons of Results

An important concern with our method is that affiliates might be shipping their products not 
to their parents’ country but to another plant in the same country or to a third country. In terms 
of third-country exports, there are reasons to include these “export platform” subsidiaries in a 
study of vertical FDI, inasmuch as they are to some degree motivated by the same comparative 
advantage considerations. But they are not strictly vertical FDI and our method would over-
estimate vertical activity if we did not exclude them. To account for within-country shipping, 
we performed the additional robustness exercise of eliminating any subsidiary that satisfies the 
foregoing definition of vertical FDI if the product produced by that subsidiary is an input to any 
product produced by another subsidiary of the same parent firm in the same host country. For 
example, if a GM subsidiary is producing specialized auto parts (SIC 3714) in Germany and 
there is also a GM assembly factory in Germany (SIC 3711), we exclude the parts maker from 
our vertical sample on the assumption that it might be providing inputs to the German assembler 

Table 1A—Patterns of Multinational Activity

Four-digit Three-digit Two-digit One-digit

Total 216,996 216,996 216,996 216,996
Horizontal 104,057 123,828 151,446 174,213
Vertical 112,939 93,168 65,550 42,783
 Vertical inter 65,550 65,550 65,550
 Vertical intra 47,389 27,618

Percentage
Horizontal 48 57 70 80
Vertical 52 43 30 20
 Vertical inter 30 30 30  
 Vertical intra 22 13   

Note: Authors’ calculation using D&B data.

Table 1C—Location of Vertical FDI

High-income 
countries

Low-income 
countries

Low-income 
countries (percent)

Firms 104,230 8,709 9%
Employees (‘000) 14,062 1,738 11%

Note: Authors’ calculation using D&B data.

Table 1B —Share of Vertical and Horizontal FDI

Firms percent Sales percent Employment percent

Horizontal 48% 54% 51%
Vertical 52% 46% 49%

Note: Authors’ calculation using D&B data.
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AC (2009): Lots of Vertical FDI
Here, ‘inter-industry vertical FDI’ is vertical FDI across 2-digit industries

VOL. 99 NO. 5 2111ALfARO ANd ChARLtON: INtRA-INdustRy fOREIgN dIRECt INVEstmENt

where subscript i and j index host and parent country and the subscript s the industry of the 
subsidiary. fdI is a measure of the bilateral multinational activity in an industry, for which we use 
the number of subsidiaries and total sales or total employment. Due to bilateral data limitations 
at four digits, we restrict the analysis to a few main variables. Freight and tariff data, for example, 
are not available for all the countries in our sample at the digit level we require.29 We proxy trade 
costs using bilateral distance between home and host country, distancei j. Market size is the 
sum of the GDPs of the host and parent economies, summktsize. The comparative advantage 
motive enters into equation (1) via proxy variables for a host country’s unit cost of production 
given by β5 Countryskilli  +  β6 Countryskilli  ×  IndustryskillInts  +  β7 IndustryskillInts, where 
Countryskilli proxies the human capital abundance of the host country, and IndustryskillInts is 
the skilled labor–intensity of sectors. Standard errors are heteroskedastic consistent and allow for 
clustering at the industry level. All variables are in logs except as noted. Country-skill is average 
years of schooling from the World Bank World development Indicators (WDI); and industry-
skill intensity is the ratio of nonproduction to total workers. Web Appendix A explains the data 

29 Given our sample of countries, it is difficult to find industry trade costs by bilateral pair (such as those cited in 
the literature using US data). Our objective is to present evidence of the facts we have uncovered, not to undertake a 
full-fledged analysis of the determinants of FDI. 
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Figure 7. Inter- and Intra-Industry Vertical FDI  
(size of marker is proportional to number of subsidiaries, manufacturing sIC 2000–4000)
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AC (2009): Results I
Brainard (1997) style regression. Evidence for ‘comparative advantage’ forces.

VOL. 99 NO. 5 2113ALfARO ANd ChARLtON: INtRA-INdustRy fOREIgN dIRECt INVEstmENt

Comparative Advantage.—Table 3A presents the main results following equation (1), where 
we use a Tobit regression to account for the bilateral country-industry observations where no FDI 
is observed. In column 1 we present results of the estimation of equation (1) using data observ-
able at the two-digit level of aggregation (19 two-digit manufacturing industries) and information 
on the number of firms with a US parent only. This is the specification that best approximates 
Yeaple’s (2003) studies.

Overall, the results are in line with the literature. The GDP variable is positive and signifi-
cant. The variable bilateral distance, which proxies costs, is associated with less multinational 
activity (which is not consistent with the market access motive, but similar results are obtained 
in the literature; see Carr, Markusen, and Maskus 2001). In terms of the comparative advantage 
variables, the interaction terms of country-skill and industry-skill intensity are positive and sig-
nificant; column 2 presents results for the entire sample of 94 countries using number of firms; 
columns 3 and 4 use sales and employment, respectively, as dependent variables. In all cases, the 
results are similar. The interaction term of country-skill abundance and industry-skill intensity is 
positive and significant. In terms of economic significance, estimates in column 2 imply that an 
increase in the distance between parent and subsidiary countries has a negative effect on the level 
of bilateral multinational activity; a movement from the twenty-fifth percentile (e.g., the United 
Kingdom and Norway) to the seventy-fifth percentile (e.g., the United Kingdom and Mexico) of 
the distribution of distances is associated with a reduction in the number of subsidiaries equiva-
lent to 32 percent of the mean number of subsidiaries. An increase in the subsidiary country-skill 
level has a negative effect on the level of multinational activity; a movement from the twenty-fifth 
percentile (e.g., Slovenia) to the seventy-fifth percentile (e.g., Germany) of the distribution of 
skills is associated with a decrease of 80 percent in the number of subsidiaries below the mean. 
An increase in the difference between parent and subsidiary country-skill levels has a negative 

Table 3A—Determinants of Multinational Bilateral Activity 

(dependent variable: multinational activity in each bilateral industry pair)

Level of aggregation: Two digits

 
Dependent variable

Number of firms  
(US parents only)

(1)

 
Number of firms

(2)

 
Sales
(3)

Number of  
employees

(4)
LogDistancei j − 27.006

[2.527]***
− 11.528

[1.602]***
− 0.409
[0.054]***

− 0.820
[0.164]***

LogSumofMarketSizei j 296.998
[30.897]***

42.555
[2.252]***

1.520
[0.073]***

3.236
[0.223]***

CountrySkillj − 13.611
[1.782]***

− 7.383
[1.224]***

− 0.059
[0.038]

− 0.547
[0.117]***

CountrySkill × IndustrySkillIntj s 20.582
[1.567]***

16.710
[1.295]***

0.246
[0.037]***

0.597
[0.114]***

IndustrySkillInts − 320.695
[38.900]***

− 36.906
[25.677]

− 3.328
[0.860]***

− 2.348
[2.616]

Observations 5,668 13,553 13,553 13,553

Notes: All regressions are estimated by Tobit. Robust standard errors clustered by industry are in brackets. The depen-
dent variable is multinational activity defined as the number of firms with US parent in column 1; number of firms in 
2; sales in 3; and number of employees in 4. Country skill is average years of schooling from World Bank WDI; indus-
try-skill intensity is the ratio of nonproduction to total workers. See Web Appendix for detailed description of the data.

*** Significant at the 1 percent level.
 ** Significant at the 5 percent level.
  * Significant at the 10 percent level.
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AC (2009): Results II
Brainard (1997) style regressions, but at finer level of aggregation. Evidence for CA forces
goes away.

dECEmBER 20092114 thE AmERICAN ECONOmIC REVIEW

effect on the level of bilateral multinational activity; a movement from the twenty-fifth percentile 
(e.g., the difference between the United Kingdom and Finland) to the seventy-fifth percentile 
(e.g., the difference between the United Kingdom and Brazil) of the distribution of bilateral-skill 
differences is associated with a decrease of 28 percent in the number of subsidiaries below the 
mean.

Columns 1–3 of Table 3 present results using the four-digit level of aggregation data to reveal 
intra-industry vertical FDI. That the GDP variable remains positive and significant is again 
explained by the fact that most FDI is in rich countries. But the interaction term is no longer 
significant. Is this vertical FDI attracted by factor differences, as recent work that finds evidence 
of vertical motivations seems to suggest? At the two-digit level (interindustry vertical FDI), we 
find results similar to Yeaple’s (2003), that is, at two digits, there is an important component of 
FDI that is driven by comparative advantage. But the effect is much weaker at the four-digit level 
(where firms are sourcing intermediate inputs). When we replicate the analysis at the four-digit 
level, we find that the comparative advantage variables become insignificant. This is because 
four-digit FDI is more proximate (therefore higher skill and in richer countries). At four digits, we 
find that FDI that is misclassified is not being driven by comparative advantage considerations.

Proximity.—We introduce to the literature two new variables that measure the proximity of 
two products in a vertical production chain. The first, which we call “proximity,” is constructed 
for each pair of four-digit SIC codes using the US Input-Output matrix. For each pair of codes, 

Table 3B—Determinants of Multinational Bilateral Activity 

(dependent variable: multinational activity in each bilateral industry pair)
Level of aggregation: Four digits

Dependent variable Number  
of firms

(1)

 
Sales
(2)

Number of 
employees

(3)

Number  
of firms

(4)

Number  
of firms

(5)

 
Sales
(6)

 
Sales
(7)

Number of 
employees

(8)

Number of 
employees

(9)

LogDistancei j − 1.900
[0.139]***

− 7.175
[0.630]***

− 2.152
[0.162]***

− 1.909
[0.139]***

− 1.908
[0.139]***

− 7.193
[0.631]***

− 7.174
[0.629]***

− 2.158
[0.162]***

− 2.150
[0.162]***

LogSumof 
 MarketSizei j

5.096
[0.187]***

18.222
[0.903]***

5.294
[0.235]***

5.099
[0.187]***

5.116
[0.188]***

18.221
[0.903]***

18.222
[0.901]***

5.291
[0.235]***

5.292
[0.234]***

CountrySkillj − 0.303
[0.163]*

− 0.676
[0.715]

0.005
[0.186]

− 0.305
[0.163]*

− 0.309
[0.160]*

− 0.680
[0.718]

− 0.697
[0.702]

0.007
[0.187]

− 0.009
[0.183]

CountrySkill ×
 IndustrySkillIntj s

0.302
[0.403]

0.812
[1.755]

0.117
[0.457]

0.305
[0.405]

0.315
[0.397]

0.818
[1.761]

0.856
[1.721]

0.108
[0.459]

0.140
[0.449]

IndustrySkillInts 10.079
[3.707]***

39.982
[16.293]**

11.916
[4.292]***

10.322
[3.726]***

9.323
[3.650]**

40.791
[16.363]**

37.082
[15.967]**

12.264
[4.311]***

11.052
[4.208]***

Proximityps 
 (direct/total 
 IO coefficient)

2.094
[0.559]***

6.660
[2.469]***

1.980
[0.631]***

Closenessps 
 (Abs. difference
 in 1987 4 digit 
 SIC)

− 0.009
[0.001]***

− 0.033
[0.004]***

− 0.009
[0.001]***

Observations 106,914 106,914 106,914 106,914 106,914 106,914 106,914 106,914 106,914

Notes: All regressions are estimated by Tobit. Robust standard errors clustered by industry are in brackets. The depen-
dent variable is multinational activity defined as the number of firms in columns 1, 4, and 5; sales in 2, 6, and 7; and 
number of employees in 3, 8, and 9. Country skill is average years of schooling from World Bank WDI; industry-skill 
intensity is the ratio of nonproduction to total workers. The proximity coefficient is a ratio of the direct to the total 
inputs used by the firm. Closeness is the absolute difference in four-digit SIC between parent and subsidiary. See Web 
Appendix for detailed description of the data.

*** Significant at the 1 percent level.
 ** Significant at the 5 percent level.
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Technological Theories of MNEs: Subsequent Work

Partial equilibrium structural model estimation:

Feinberg and Keane (AER 2006) on US MNEs in Canada.
Characterizing the discrete choice problem here is very hard, and
estimating this model draws on frontier methods in structural
econometrics.

General equilibrium calibrated model:

Ramondo and Rodriguez-Clare (2009): An Eaton-Kortum style model,
but in which a firm in country i gets a draw of its productivity at home
and also a draw of its productivity if it were to open up a MNE in any
other foreign country. The draws are correlated, and come from a
generalized, multivariate Type-II extreme value distribution.
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Plan for Today’s Lecture on Multinational Firms

Brief introduction.

Testing positive theories of MNEs:
Technological models:

Horizontal models.
Vertical models.
Hybrid horizontal and vertical models.

Organizational models and the ‘make or buy’ decision abroad.

Very briefly: Effects of MNEs on local economies.
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Organizational Theories of MNEs

Empirical work on these models (which we saw in previous theory
lecture) is still in its infancy.

But we can introduce some of the key results from what has been
learned to date:

Antras (2003).
Bernard, Redding and Schott (2007).
Feenstra and Hanson (2005).
Antras, Desai and Foley (2009).
Nunn and Trefler (2007).
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Antras (QJE, 2003)

This was a pioneering theoretical paper. And it was also the first
paper to introduce a measure of ‘intra-firm trade’ into the empirical
study of international trade flows.

Getting data on intra-firm trade is hard.

But the aggregates of this data that exist from the United States
suggest that intra-firm trade is very important: 42.7% of US imports in
1994, or 36.3% of imports.

Antras (2003) uses this data to test some of the propositions of his
incomplete contracting theory of the multinational firm.
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Antras (2003): Hypothesis 1

Hypothesis 1:

The share of intra-firm imports is 0 in sectors with K-intensity below
some cutoff βk , and 1 for all industries above this cut-off.

But perhaps this stark relationship is blurred by industrial aggregation.

For this reason, Antras looks for a more continuous relationship:

ln(SUS,ROW
IF )m = θ1 + θ2 ln(K/L)m + W ′

mθ3 + εm.

Hypothesis 1: θ2 > 0.
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Antras (2003): Results on Hypothesis 1

in the United States tend to import capital-intensive goods, such
as chemical products, within the boundaries of their firms, while
they tend to import labor-intensive goods, such as textile prod-
ucts, from unaffiliated parties. Figure II unveils a second strong
pattern in the share of intrafirm imports. In a cross section of 28
countries, the share of intrafirm imports in total U. S. imports is
significantly higher, the higher the capital-labor ratio of the ex-
porting country. U. S. imports from capital-abundant countries,
such as Switzerland, tend to take place between affiliated units of
multinational firms, while U. S. imports from capital-scarce coun-
tries, such as Egypt, occur mostly at arm’s length. This second
fact indicates that the well-known predominance of North-North
trade in total world trade is even more pronounced within the
intrafirm component of trade.1

1. This is consistent with comparisons based on foreign direct investment
(FDI) data. In the year 2000 more than 85 percent of FDI flows occurred between
developed countries [UNCTAD 2001], while the share of North-North trade in
total world trade was roughly 70 percent [World Trade Organization 2001].

FIGURE I
Share of Intrafirm U. S. Imports and Relative Factor Intensities

The Y-axis corresponds to the logarithm of the share of intrafirm imports in
total U. S. imports for 23 manufacturing industries averaged over four years:
1987, 1989, 1992, 1994. The X-axis measures the average log of that industry’s
ratio of capital stock to total employment, using U. S. data. See Appendix 4 for
industry codes and Appendix 3 for data sources.

1376 QUARTERLY JOURNAL OF ECONOMICS

14.581 (Week 13) Multinationals Empirics I Fall 2011 33 / 45



Antras (2003): Results on Hypothesis 1

tistically significant. In column III the ratio of R&D expenditures
to sales is also included in the regression and is found to have a
very significant effect on the share of intrafirm imports. The
estimate of �2 in column III is lower than that implied by Figure
I, but it still implies that a 1 percent increase in K/L, should lead
to a 0.78 percent increase in the share of intrafirm imports. The
inclusions of advertising intensity in column IV, of the size of
economies of scale in column V, and of value-added intensity in
column VI, do not overturn any of the qualitative results. None of
these variables seems to affect significantly the share of intrafirm
imports, while capital intensity and R&D intensity remain sig-
nificant at the 1 percent level.

Consistency of the random effects estimates requires the
industry effects to be uncorrelated with the other explanatory
variables. One might worry that the omission of some relevant
industry variables might lead to biases in the random effects

TABLE IV
FACTOR INTENSITY AND THE SHARE Si�f

US,ROW

Dep. var. is
ln (Si�f

US,ROW)m

Random effects regressions

I II III IV V VI

ln (K/L)m 0.947*** 0.861*** 0.780*** 0.776*** 0.703*** 0.723***
(0.187) (0.190) (0.160) (0.162) (0.249) (0.253)

ln (H/L)m 0.369 �0.002 �0.038 �0.037 �0.081
(0.213) (0.188) (0.200) (0.206) (0.221)

ln (R&D/Sales)m 0.451*** 0.470*** 0.452*** 0.421***
(0.107) (0.114) (0.128) (0.140)

ln (ADV/Sales)m 0.055 0.059 0.035
(0.094) (0.097) (0.107)

ln (Scale)m 0.068 0.100
(0.179) (0.190)

ln (VAD/Sales)m 0.403
(0.657)

R2 0.50 0.55 0.72 0.73 0.73 0.73
No. of obs. 92 92 92 92 92 92

Fixed effects regressions

I II III IV V VI

ln (K/L)m 0.599** 0.610** 0.610** 0.610** 0.943** 1.058**
(0.299) (0.300) (0.300) (0.300) (0.412) (0.410)

p-value
Wu-Hausman
test 0.14 0.27 0.62 0.64 0.52 0.19

Standard errors in parentheses (*, **, and, ***) are 10, 5, and 1 percent significance levels.
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Antras (2003): Hypothesis 2

Hypothesis 2:

The share of intra-firm imports is higher in countries with higher K/L
ratios.

Antras log-linearizes the relationship:

SN,S
IF =

(1 − β̃Z )(1 − σL)(KS/LS) − β̃ZσL(K/L)

(β̃Y − β̃Z )((1 − σL)(KS/LS) + σL(K/L))

And assumes that what holds in a 2-country world also holds in an
M-country world to obtain:

ln(SUS,j
IF )m = γ1 + γ2 ln(K j/Lj) + γ3 ln(Lj) + W ′

mγ4 + εj .

Hypothesis 2: γ2 > 0.
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Antras (2003): Results on Hypothesis 2

Why are capital-intensive goods transacted within the
boundaries of multinational firms, while labor-intensive goods
are traded at arm’s length?2 Indeed, in a hypothetical world in
which firm boundaries had no bearing on the pattern of interna-
tional trade, one would expect only random differences between
the behavior of the volume of intrafirm trade and that of the total
volume of trade. In particular, the share of intrafirm trade in total
trade would not be expected to correlate significantly with any of
the classical determinants of international trade, including capi-
tal intensity. To answer this question, I build on the theory of the
firm initially exposited in Coase [1937] and later developed by
Williamson [1985] and Grossman and Hart [1986], by which
activities take place wherever transaction costs are minimized. In
particular, I develop a property-rights model of the boundaries of
the firm in which, in equilibrium, transaction costs of using the

2. At this point, a natural question is whether capital intensity and capital
abundance are truly the crucial factors behind the correlations in Figures I and II.
Section IV will present econometric evidence indicating that these patterns are
not driven by omitted factors.

FIGURE II
Share of Intrafirm U. S. Imports and Relative Factor Endowments

The Y-axis corresponds to the logarithm of the share of intrafirm imports in
total U. S. imports for 28 exporting countries in 1992. The X-axis measures the log
of the exporting country’s physical capital stock divided by its total number of
workers. See Appendix 5 for country codes and Appendix 3 for details on data
sources.
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Antras (2003): Results on Hypothesis 2

estimates. As a robustness check, the bottom panel of Table IV
reports the fixed effects estimates of �2 together with the p-value
of a Wu-Hausman test for exogeneity of the industry effects.35

The fixed effects estimates of �2 are all significantly different from
zero at the 5 percent significance level. Furthermore, the point
estimates are not too different from their random effects counter-
parts, and the null hypothesis of exogeneity of the industry effects
cannot be rejected at reasonable significance levels.

Table V reports OLS estimates of equation (24) for the cross
section of 28 countries. The estimates in column I correspond to
the simple correlation depicted in Figure II. The elasticity of the
share of intrafirm imports with respect to the capital-labor ratio
of the exporting country is significantly different from zero, and
as predicted by the theory, the point estimate of the elasticity is
necessarily higher than any plausible labor share in the world.
Column II confirms the claim in Proposition 2 that, for a given
Kj/Lj, the size of the exporting country should not affect the share
Si�f

US, j. The coefficient of ln (L)j is actually negative but statisti-

35. The R&D and advertising intensity variables are purely cross-sectional
and are thus dropped in the estimation. This explains that the estimates in
columns II, III, and IV are all identical.

TABLE V
FACTOR ENDOWMENTS AND THE SHARE Si�f

US, j

Dep. var. is
ln (Si�f

US,j) I II III IV V VI

ln (K/L)j 1.141*** 1.110*** 1.244*** 1.239*** 1.097** 1.119**
(0.289) (0.299) (0.427) (0.415) (0.501) (0.399)

ln (L)j �0.133 �0.159 �0.158 �0.142 0.017
(0.168) (0.164) (0.167) (0.170) (0.220)

ln (H/L)j �1.024 �0.890 �1.273 �0.822
(1.647) (1.491) (1.367) (1.389)

CorpTaxj �0.601 0.068 1.856
(3.158) (3.823) (2.932)

EconFreedomj 0.214
(0.213)

OpFDIj �0.384*
(0.218)

OpTradej 0.292
(0.273)

R2 0.46 0.47 0.48 0.50 0.50 0.43
No. of obs. 28 28 28 28 28 26

Robust standard errors in parentheses (*, **, and, ***) are 10, 5, and 1 percent significance levels.
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Antras (2003): Hypothesis 3

Hypothesis 3:

The total amount of intra-firm imports should be higher from countries
with high K/L ratios.

That is:

ln(SUS,j
IF )m = ω1 + ω2 ln(K j/Lj) + ω3 ln(Lj) + W ′

mω4 + εj .

Hypothesis 3: ω2 > 0 and ω3 > 0.
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Antras (2003): Results on Hypothesis 3

ness to FDI.37 More importantly, the effect of the capital-labor
ratio continues to be significant at the 1 percent level, while the
effect of size is only marginally insignificant at the 10 percent
level.

V. CONCLUSIONS

This paper began by unveiling two systematic patterns in the
intrafirm component of international trade. Traditional trade
theory is silent on the boundaries of firms. Existing contributions
to the theory of the firm tend to be partial-equilibrium in scope
and have ignored the international dimensions of certain in-
trafirm transactions. Building on two workhorse models in inter-
national trade and the theory of the firm, I have developed a
simple model that can account for the novel facts identified in the
introduction. By combining a Grossman-Hart-Moore view of the

37. This may seem puzzling, but the model can shed light on this finding.
Recall from footnote 18 that the attractiveness of integration is decreasing in the
share � of ex post surplus accruing to final-good producers. If a higher openness
to FDI corresponds to a larger bargaining power for foreign final-good producers,
then on this account the model is consistent with the coefficient on OpFDI being
significantly negative.

TABLE VI
FACTOR ENDOWMENTS AND THE VOLUME Mi�f

US, j

Dep. var. is
ln (Mi�f

US,j) I II III IV V VI

ln (K/L)j 2.048*** 2.192*** 2.188*** 2.154*** 1.650** 2.096***
(0.480) (0.458) (0.716) (0.663) (0.762) (0.695)

ln (L)j 0.607** 0.608** 0.614** 0.670** 0.700
(0.229) (0.268) (0.271) (0.243) (0.419)

ln (H/L)j 0.031 0.953 �0.406 0.708
(3.289) (3.316) (2.992) (3.052)

CorpTaxj �4.135 �1.763 �0.647
(5.294) (5.955) (5.295)

EconFreedomj 0.795
(0.443)

OpFDIj �1.006**
(0.474)

OpTradej 0.674
(0.560)

R2 0.44 0.52 0.52 0.53 0.60 0.49
No. of obs. 28 28 28 28 28 26

Robust standard errors in parentheses (*, **, and, ***) are 10, 5, and 1 percent significance levels.
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Bernard, Redding and Schott (2007)

Using much finer data, BRS (2007) have corroborated and extended
the empirical results in Antras (2003).
They focus instead on regressions of the form:

IFpc = θ + αXp + βZc + γ(XpZc) + εpc

Where IFpc is a measure of intra-firm trade in US imports from country
c in product p.
Xp are product-level characteristics.
And Zc are country-level characteristics.

Compere to Antras (2003):
Antras (2003) style effects will take the form of an interaction between
a product’s K-intensity and a country’s K-endowment.
BRS (2007) are interested in how ‘contractability’ alters Antras’s
results. Contractability is first proxied for by ‘intermediation’: the share
of a product’s total trade that occurs through intermediate firms. (It is
thought that products passing through intermediates are the easiest
over which to contract.)
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BRS (2007): Results
Intra-Firm Trade and Product Contractibility 16

Intermediation 0.715 *** 0.165 *** 0.719 *** 0.235 ***
(0.050) (0.019) (0.050) (0.025)

Governance 0.154 *** 0.031 *** 0.103 *** 0.031 ***
(0.014) (0.007) (0.019) (0.009)

   x Intermediation 0.058 0.084 *** 0.056 0.090 ***
(0.039) (0.015) (0.039) (0.017)

Capital Intensity 0.005 0.059 *** 0.005 0.056 ***
(0.021) (0.007) (0.020) (0.008)

Log capital abundance 0.213 *** 0.067 *** 0.173 *** 0.068 ***
(0.016) (0.006) (0.017) (0.007)

   x Capital intensity 0.068 *** 0.005 0.072 *** 0.010 **
(0.016) (0.004) (0.015) (0.005)

Skill Intensity 1.336 *** 0.196 *** 1.348 *** 0.324 ***
(0.192) (0.051) (0.192) (0.067)

Log human capital abundance 0.105 ** 0.066 *** 0.044 0.059 **
(0.044) (0.022) (0.046) (0.023)

   x Skill intensity 0.415 1.063 *** 0.460 1.142 ***
(0.407) (0.152) (0.411) (0.174)

HQ Intensity 0.103 0.043 0.099 0.016
(0.196) (0.065) (0.196) (0.071)

Log population 0.152 *** 0.034 *** 0.145 *** 0.033 ***
(0.008) (0.002) (0.009) (0.003)

FDI protection 0.13 *** 0.017 *** 0.154 *** 0.039 ***
(0.015) (0.005) (0.014) (0.007)

Trade protection 0.098 *** 0.017 *** 0.092 *** 0.023 ***
(0.011) (0.004) (0.011) (0.005)

US Phone Call Cost   0.050 *** 
(0.003)

Lambda    0.150 ***
(0.029)

Sample

Estimation

Rsquared
Observations

Note: In constructing the interaction terms, we subtract the sample mean from
each variable entering the interaction term, so that the main effects of each
variable can be interpreted as the effect at the sample mean. Columns 1 and 3
include all countryproduct pairs with positive imports. Robust standard errors
adjusted for clustering at the fourdigit SIC level are reported below coefficient
estimates. ***, **, and * indicate significance at the 1, 5, and 10 percent levels
respectively.

0.079
180,774 92,656 180,774 92,656

Full Positive Intra
firm Trade Full Positive Intra

firm Trade

Probit OLS Heckman
FirstStage

Heckman
Second
Stage

(1) (2) (3) (4)
IntraFirm

Trade
Dummy

Share of Intra
Firm Trade

IntraFirm
Trade

Dummy

Share of Intra
Firm Trade

Table 4: Determinants of Intra-Firm Imports, HS10-Country 1997
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Further Work on ‘Organizational’ Approaches to MNEs

Feenstra and Hanson (QJE 2005):

Detailed examination of firms’ decisions about the make or buy
decision in the ‘export processing’ industry in China.

Antras, Desai and Foley (QJE 2009):

An important arm of the theory of the firm describes how intra-firm
capital markets are important.
Consider the operations (and financing decisions) of MNEs and how
they depend on investors’ rights in the foreign country.

Nunn and Trefler (2007):

Extension of Antras (2003) and results consistent with Antras and
Helpman (2004, 2006).
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Plan for Today’s Lecture on Multinational Firms

Brief introduction.

Testing positive theories of MNEs:
Technological models:

Horizontal models.
Vertical models.
Hybrid horizontal and vertical models.

Organizational models and the ‘make or buy’ decision abroad.

Very briefly: Effects of MNEs on local economies.
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Effects of Multinationals

Spillovers:

Aitken and Harrison (AER 1999).
Harrison and Rodriguez-Clare (2010 handbook chapter).
Greenstone and Moretti (2008) and Greenstone, Hornbeck and Moretti
(JPE 2010) on ‘Million Dollar Plants’ in US.
Poole (2009): employer-employee matched data in Brazil to look at
technology spillovers within workers (who move plants).

Effects on domestic workers:

Harrison (AER 2010) on sweatshop wokers and anti-sweatshop protests.
Becker and Muendler (AER 2010) on ‘margins of multinational labor
substitution’ in Germany.

Other effects:

Ramondo (2009) on how multinational firms promote risk-sharing.
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Greenstone, Hornbeck and Moretti (2010): Results

 Figure 1: The Effect of a “Million Dollar Plant” Opening on TFP of All Manufacturing Plants in Winner 
and Loser Counties.   
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Notes: These figures accompany Table 4. 
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