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[My notes are in beta. If you see something that doesn’t look right, I would greatly appreciate a heads-up.]

1

FDI background

Foreign direct investment (FDI) occurs when an enterprise owns a 10 percent or greater stake (voting
securities or the equivalent) in an enterprise located in another country. The investing enterprise
is often called the parent and the enterprise being invested in is often called the affiliate. When a
parent owns more than 50 percent of the affiliate’s voting securities, the affiliate is called a majorityowned affiliate (MOFA). Economists are often most interested in MOFAs, since this arrangement
guarantees that the parent has control of the affiliate. The collection of the parent and its affiliates
are known as multinational corporations or multinational enterprises.
This is too simple (don’t fret, we will complicate things later), but there are two basic “technological” motives for foreign direct investment.
1. Save on transportation costs. Rather than build the good in the home country and pay to
ship it to the foreign country (trade), the parent uses a foreign affiliate to produce the good
in the foreign country and sell it in the foreign country. A good that is expensive to ship to
a country with a large demand for the good might be a good candidate for this kind of FDI,
often called horizontal FDI. A variation of this is a plant located in a foreign country that sells
not only to its host country, but also to surrounding countries. This is export platform FDI.
2. Save on factor costs. If it is possible to break the production process into parts, then a firm
from a capital abundant country could produce the capital-intensive parts at home and the
labor-intensive parts in a country with low labor costs. The two parts are joined to create the
final good. This kind of FDI is often called vertical FDI.
Most multinational firms do not fall neatly into one bucket or the other, but we can think of examples that mostly fit the bill. When McDonald’s builds a store in Canada, it is doing so to sell
burgers to Canadians: It is too expensive to ship a hot cheeseburger very far. When Ford Motors
builds an assembly plant in Mexico, it is doing so to use abundant Mexican labor to perform laborintensive tasks, using parts that were designed and (some of them) built in the United States. Even
these extreme cases are not perfect: McDonald’s Canada receives some inputs from its parent, and
Ford Mexico also sells cars in Mexico (horizontal) and in Central America (export platform).

1.1

Some stylized facts

The following six facts are from Antras and Yeaple (2013):
1. 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.
2. 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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3. The production of the foreign affiliates of multinationals falls off in distance, but at a slower
rate than either aggregate exports or parent exports of inputs to their affiliates.
4. Both the parents and the affiliates of multinational firms tend to be larger, more productive,
more R&D intensive and more export oriented than non-multinational firms.
5. Within multinational enterprises, parents are relatively specialized in R&D while affiliates
are primarily engaged in selling goods in foreign markets, particularly in their host market.
6. Cross-Border Mergers and Acquisitions make up a large fraction of FDI and are a particularly important mode of entry into developed countries.
7. From Ramondo, Rappoport, and Ruhl (2016): The median foreign affiliate of U.S. MNEs do
not ship goods within the firm. The affiliates that do ship intrafirm are larger than those that
do not. This is related to fact 5.
See Ramondo, Rappoport, and Ruhl (2016) for some firm-level facts regarding the activities of U.S.
multinational firms. [Todo: write up some of these facts.]

2

A model of horizontal FDI

The basic tension in horizontal FDI is known as the proximity-concentration tradeoff. By proximity,
we mean that the firm can save on transportation costs by being close to the market it would like
to serve. By concentration, we mean that the firm would like to concentrate its production in one
place, to capture returns to scale. The empirical prediction is that firms should be more likely to
use horizontal FDI to serve markets that are big and/or expensive to ship to (usually proxied by
gravity variables). An early empirical confirmation of these implications is Brainard (1997).
Helpman, Melitz, and Yeaple (2004) extends a standard Melitz (2003) style model to include a
horizontal FDI choice. There are N countries and H + 1 sectors. The H sectors are made up of
differentiated varieties, and the “plus 1” sector is a homogeneous traded good. This is the usual
trick to pin down wages in each country and make this a partial equilibrium model. Each country
is endowed with labor. Preferences1 are Cobb-Douglas over sectors,
U=

H
X

βh log(ch ) +

1−

h=1

H
X

!
βh

log(c0 ),

(1)

h=1

which means that consumers spend fraction βh on each sector, and the remainder on the homogenous good. The sector good, ch , is a CES aggregate of the sector varieties,
Z
ch =

c(ν)
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.

(2)

Firms
Firms are monopolistic competitors within their industry. Notice that, because the super preferences are Cobb-Douglas, the share of total spending that goes to an industry is fixed, so the
1

The NBER working paper has a lot more detail in it compared to the published version.
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behavior of firms in the other industries does not affect the firm’s choice. This means that the
firm’s choice problem can be solved industry-by-industry. Drop the h subscript for now, and consider a firm in a given industry. To create a firm it hires fE units of labor. On entry, it draws its
unit labor requirement a from a distribution G(a) which will be Pareto, to keep things tractable.
The production function is
1
y(a) = `(a).
(3)
a
After observing its a, the firm can
1. exit,
2. pay fD to serve the domestic market,
3. export, and pay fX per foreign market; an exported good incurs an iceberg cost of τij > 1,
4. build a plant in a foreign market to serve it, and pay fI per market.
The difference between fX and fI is the return to scale advantage from exporting versus FDI. If a
firm builds a plant in country j it cannot use it to serve country k — that is, export platform FDI
is ruled out by assumption.
Firms charge the usual markup over marginal cost. A firm of type a in country i selling to country
j charges

wi a,
(4)
pij (a) = τij
−1
where τii = 1. The firm’s profit in the domestic market is
i
πD
(a)

i



1− −1

= (w a)



−1


−1

βh (wi Li + Πi )(P i )−1 − wi fD

(5)

where P i is the aggregate price index in industry h in country i. The additional profits from
exporting to j are
ij
πX
(a)

i

= (τij w a)

1− −1





−1


−1

βh (wj Lj + Πj )(P j )−1 − wj fX ,

(6)

and the additional profits from operating in j using FDI is
πIij (a)

j

= (w a)

1− −1





−1


−1

βh (wj Lj + Πj )(P j )−1 − wj fI .

(7)

Notice that the profit from exporting includes a transportation cost, and the relevant wage for
production is the home country wage. In the FDI profit function, there are no transportation costs,
and the the relevant production wage is the host country wage, since production will require
country j labor.
As usual, the variable profit from serving a market is linear in a1− . Since  > 1, this increases with
labor productivity, 1/a. Figure 1 in the paper plots the profit functions for the symmetric case with
(wi Li +Πi )(P i )−1 = (wj Lj + Πj )(P j )−1 , which means that the “market size” of the two countries
are identical and with the wage equal one in both countries.
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Check out figure 1 in the paper. Notice that
• πD and πI are parallel, the unit contribution to profit is the same in each case [this is not true
if wages are different across countries]
• πX is steeper than the others; the trade costs does this
• fI > fX > fD ; building a plant abroad is most expensive, and building export capacity if
more expensive than serving the domestic market (a tighter assumption on these costs is
coming)
From the figure, it is easy to see that the model is characterized by three cutoff productivity levels
ij
i
aij
I > aX > aD . To ensure that this ordering is the equilibrium one, we assume


wj
wi

−1

fI > τij−1 fX > fD .

(8)

Since  > 1 the penalty from exporting it greater than one. The worse the marginal cost of exporting is, the smaller the fixed cost to export has to be in order to keep the marginal exporter more
productive than the domestic producer. The cross-country wage gap acts in a similar way for FDI:
the more expensive it is to operate abroad, the smaller the fixed cost needs to be to generate the
“right” ordering.
To find these cutoff values, solve [where B is a country specific term “market size” term]
1− i
wi aiD
B = wi fD
1−

wi τij aij
B j = wj fX
X
 1−
[(wj )1− − (wi τij )1− ] aij
B j = wj fI − wj fX
I

(9)
(10)
(11)

Export and affiliate sales
In the symmetric country case, sales from i to j by exporters and foreign affiliates from i are
ij
SX

=

θj τij1−

SIij = θj

Z

aI

Z

aX

y 1− dG(y)

(12)

aI

y 1− dG(y)

(13)

0

Ra
where θ is a market-specific constant. Let V (a) = 0 y 1− dG(y). The integral in the export sales
equation can be written as V (aX ) − V (aI ), the integral in the FDI sales equation is V (aI ), and the
ratio of their sales (also of their market shares) is
sij
X
sij
I

=τ

1−




V (aX )
−1 .
V (aI )
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If G(a) is Pareto, G(x) = 1 − (b/x)k , this simplifies to
sij
X
sij
I

=τ

1−

"

aX
aI

#

k−(−1)

−1

(15)

and solving the cutoff equations (10) and (11) for aX and aI yields
aij
X

!−1

aij
I
sij
X
sij
I

fI − fX
=
fX

"
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τij
wj
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−1

−1

(16)




 k−(−1)
−1
fI − fX
1
= τ 1− 
− 1
fX τ −1 − 1

(17)

This equation is the basis of the reduced-form empirical exercise. Exports, relative to foreign
affiliate sales, are greater when
1. τ is smaller (remember, 1 −  < 0): this is proximity
2. the extra costs of FDI relative to exporting are larger (fI − fX )/fX : this is concentration
3. lower productivity dispersion (bigger k)
4. lower elasticity of substitution (sensitivity to τ , and heterogeneity)
The first two mechanisms are the standard proximity-concentration tradeoff. The trade cost condition says that when trade costs are small, you should see relatively more exports compared to
affiliate sales. The second item says that when the incremental investment for FDI is larger, you
should see less of it.
Item three is new to the FDI literature, but not to the “trade” literature. The more variance there
is in the productivity distribution, the more likely you are to see big firms, and big firms are more
likely to be multinationals.
The elasticity of substitution governs the sensitivity of profits to things like τ and the dispersion
of productivity. If goods are very elastic (large ), profit is very sensitive to changes in price. Trade
costs increase export prices, so  is important in determining the desirability of exporting.

Empirics
Equation 19 is the basis for estimation. Stick h back on the industry variables. Set the home
country to be the United States (that’s the data). Then (19) becomes
! khi −(h −1)


sij
X
sij
I

j
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 fhI −
= (wj τhij )1−h 
j
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1
(wj τhij )h −1
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− 1

−1

(18)

Then linearize this to yield an estimating equation
log

sij
X
sij
I

!
=

γ0 log(τhij )

+ γ1 log

j
fhI − fhX
j
fhX

!


+ γ2 log

khi − (h − 1)
h − 1
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where µj is a set of host country fixed effects to control for differences in the fixed costs and the
wages between i and j.
• Identification is driven by the cross sectional differences in country and industry.
• Trade costs: measured tariffs and transportation costs, by industry-host country
j
• Fixed costs: the fX
part is included in the country fixed effect. What remains is the cost of
adding capacity. Use the average number of non production workers per plant in the data.
This is not a perfect measure, but this is a hard variable to get a grip on.

• Dispersion: given the Pareto assumption, the firm size distribution, in terms of sales, is
distributed Pareto with parameter k − ( − 1). A property of the Pareto distribution is that
regressing the log rank of a firm on its log sales
log(xi ) = log(xk−(−1) ) + (k − ( − 1)) log(rank(i)) + i
will recover the Pareto shape coefficient, k − ( − 1). Do this for some aggregated U.S. data,
and firm level European data. Industries differ significantly in terms of the size dispersion.
See figures 2 and 3.
• Stick industry capital-labor ratios and R&D intensity in there to control for observable differences across industries.
Table 3: Things work the way they should. Trade costs decrease the relative importance of exporting, non production workers increase the importance of exporting. These are further affirmations
of the proximity-concentration tradeoff, as in Brainard (1997). The dispersion measures are large
and significant, so this new channel seems to be in the data.
That the underlying distribution of “competitiveness” in an industry is an important determinant
of the industry’s structure is a common idea in the industrial organization literature. [Todo: cites.
Sutton?] It’s in the trade literature too. This is at work in the standard Melitz-style model. In a
model without the FDI margin, the dispersion in an industry still matters for export behavior.

Subject to change. This version December 21, 2016.

|6

FDI I

Kim J. Ruhl

——————
Antras, Pol and Stephen R. Yeaple (2013). Multinational Firms and the Structure of International Trade.
Working Paper 18775. National Bureau of Economic Research.
Brainard, S. Lael (1997). “An Empirical Assessment of the Proximity-Concentration Trade-Off between Multinational Sales and Trade.” The American Economic Review 87 (4), pp. 520–544.
Helpman, Elhanan, Marc J. Melitz, and Stephen R. Yeaple (2004). “Export versus FDI with Heterogeneous Firms.” American Economic Review 94 (1), pp. 300–316.
Melitz, Marc J. (2003). “The Impact of Trade on Intra-Industry Reallocations and Aggregate Industry Productivity.” Econometrica 71 (6), pp. 1695–1725.
Ramondo, Natalia, Veronica Rappoport, and Kim J. Ruhl (2016). “Intrafirm Trade and Vertical
Fragmentation in U.S. Multinational Corporations.” Journal of International Economics 98 (1),
pp. 51–59.

Subject to change. This version December 21, 2016.

|7

