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1. Introduction

Animportant component of Robert Lipsey'sresearch hasinvolved the study of direct foreign
investment and often the relationship between investment and trade. From our point of view, this
research is of maor importance, and our first task in our paper isto explain why.

Thefield of internationa trade developed in the "modern” eraas largely a study of trade in
goods. Mundell (1957) wrote an important article in which he noted that trade in goods and factors
were substitutes, perhaps suggesting that thereislittle point in expanding our theory to includetrade
in factors: the same equilibrium in terms of commodity prices, factor prices, and welfare can be
achieved by trading either goods or factors. Only much later was it noted that Mundell showed this
in the context of an extremely specia case, namely a two-by-two Heckscher-Ohlin model with zero
trade costs in both goods and factors. Positive analyses showed awide variety of circumstancesin
which trade in goods and factors are complements (Markusen 1983, Wong 1986, Markusen and
Svensson 1985, Ethier and Svensson 1986, and Neary 1995). Normative analyses showed that the
effectsof policy often depend crucially on what istraded (Brecher and Algjandro 1977, Bhagwati and
Brecher 1980, Dick 1993).

Although it had many antecedents (e.g., Kemp 1969, Melvin 1969, Linder 1961), an
industrial-organization (I0) approach to trade was developed in the 1980's. This incorporated
elementsof imperfect competition, increasing returnsto scaleand product differentiationinto general -
equilibrium trade models. Y et thisnew theory, however welcome, waslargely digoint from the study
of multinational enterprises. Firmsinthetrade-10 literaturearetypically single-plant production units
with all firm activitiesin asingle location. Thisis rather odd insofar as most of the firms which fit

the general factsand paradigms of the 1O approach to trade are indeed multinational swith production
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plantsin severa countries. Research on multinationals was certainly produced, but it was often (at
best) partial equilibriumin nature and focused on individual firmsrather than on explaining the pattern
of direct investment in relation to country and industry characteristics.

Robert Lipsey isadistinctiveindividual in that he apparently ignored this allocation of trade,
national firms, and genera equilibrium to trade theory and multinational firms to the international
business studies. Bob wrote a number of important articlesin which he related the pattern of direct
investment by multinational firmsto national characteristics and to trade flows. Thiswork presented
researchers with a comprehensive and challenging set of "stylized facts' to explain. His research
helped make it clear that multinational s had to be integrated into both trade theory and the empirical
analysis of trade and investment flows.

Thework by Lipsey which most clearly relatesto this paper includesthefollowing. Two early
paperswith Merle Y ahr Weiss examined determinants of foreign production and exports (Lipsey and
Waeiss, 1981, 1984). During the same period Lipsey developed a long co-authorship with Irving
Kravis, looking at the determinants of the competitiveness of multinational firmsand how thesefirms
affect other variablesof interest, such asdomestic employment (Kravisand Lipsey, 1982, 1988, 1992,
and Lipsey and Kravis, 1987). Single-authored papers on determinants of inward and outward
investment and the internationalization of production include Lipsey (1988. 1989, 1993, 1995). A
series of other papers was the result of collaboration with Magnus Blomstrom, in some cases with
other co-authors (Blomstrom and Lipsey, 1989, 1993, Blomstrom, Kravis, and Lipsey, 1988,
Blomstrom, Lipsey, and Kulchycky, 1998, Blomstrom, Lipsey, and Ohlsson, 1990, and Lipsey,
Blomstrom and Ramstetter, 1995). This body of work provides a tremendous volume of empirical

evidence on direct investment and trade, that needs to be reconciled with formal theory.
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A few attempts to develop a forma genera-equilibrium theory of multinationas firms
developed during the early 1980's. Helpman (1984) had amodel in which production involved two
activities, one capital intensive and one labor intensive, which could be geographically separated.
Markusen (1984) took arather different approach, assuming the existence of firm-level (as opposed
to plant-level) scale economies arising from the joint-input nature of knowledge capital across
geographically separated production facilities. Helpman's model captured the notion of verticaly-
integrated firms, but allowed no investments to take place between very similar countries, which is
clearly counter to empirical fact. Markusen's model captured the notion of horizontally-integrated
firms that undertake the same activity in multiple countries, but excluded any motive for vertical
specialization. Theoretical refinements of these ideas can be found in Helpman (1985), Horstmann
and Markusen (1987, 1992), Brainard (1993a), Markusen (1997), Markusen and Venables (1998),
and a survey isfound in Markusen (1995).

During the same period in which some of thisformal theory was devel oping, alarge body of
empirical work devel oped relating direct investment to country and industry characteristics, much of
thisby Robert Lipsey aone or with various co-authors asjust noted. 1t quickly became clear that the
overwhelming proportion of direct investment occurs among the similar, high-income devel oped
countries, not between dissimilar countries. "North-north" investment dominates "north-south”
investment even after correcting for income levels and other determinants. At a superficial level,
horizontal, multi-plant models fit the data better than vertical-specialization models, which do not
predict direct investment among similar countries.

Formal econometric reconciliation or testing of the theories with the evidence was slow in

coming. Two important papers by Brainard (1993b, 1996) confirmed the casual observation that
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smilarity rather than differencesbetween countriesin termsof sizeand rel ative endowmentsisclosely
related to the level of direct investment relative to trade. These papers provide additional support
to the "horizontal" view that firm-level scale economies rather than factor-intensity differences
between activities provides the more important explanation of direct investment. Y et subsequent to
1987, the year of her data sample, aboom in direct investment to devel oping countriesemerged. This
suggested that perhaps it was unmeasured investment barriers that accounted for the low levels of
direct investment to these countries. Carr, Markusen, and Maskus (1998) estimate a model that
integrates both horizontal and vertical motives for direct investment on 1986-94 panel data and find
support for that integrated approach. Complementary work by Ekholm (1995, 1997, 1998a,b)
supports the findings of Brainard and Carr, Markusen, and Maskus, and adds convincing evidence
about the importance of intra-firm trade in knowledge-intensive headquarters services. Of relevance
to the present study, recent empirical work that focusses on the relationships between direct
investment and trade flows (particularly intra-firm), such as whether or not trade and investment are
in some sense complements or substitutes, includes papers by Blonigen (1997, 1998), Swenson
(1998), and Smith (1998).

The objective of this paper is to extend this inquiry by decomposing foreign affiliate
production datainto salesto the host-country market and export sales. Wefirst develop and extend
existing theory from Markusen (1987) and Carr, Markusen and Maskus (1998) (henceforth CMM)
to generate separate predictions asto how local sales versus export sales should be related to parent-
country and host-country characteristics. This approach will attempt to get at the horizontal versus
vertica distinction that is not explicitly considered in CMM. These theoretical predictions are then

taken to the data.
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Results fit well with the theoretical hypotheses. Local sales of foreign affiliates are strongly
dependent on market size and trade costs into the host country. Skilled-labor abundance between
the parent and host country is only weakly related to local ffiliate sales in both economic and
statistical terms. Export sales are weakly related to market size and to host-country trade costs.
They arestrongly related to the skilled-labor-endowment differences of the parent and host countries,
and strongly related to an interaction term between skill differences and country size: exports by
afiliates are particularly important when the parent is both skilled-labor abundant and small (e.g.,
Sweden, The Netherlands, Switzerland). Both local sales and export sales are strongly negatively
related to a host-country investment barrier (cost) index.

Theratio of exportsto local salesis positively related to the relative skilled-labor abundance
of the parent, and negatively related to market size, the host-country investment cost index, and the
host-country trade-cost index. The findings on trade and investment costs may be due to a
substitution phenomenon. If the investment is undertaken to serve the local market, firms will bear
the trade and investment costs. If the investment is made to serve the market in the parent or third

countries, high local trade and investment costs will induce the firm to look elsewhere.



2. The Knowledge-Capital Moddl

In this section, we outline what we refer to as the "knowledge-capital model” of the
multinational enterprise. A formal algebraic development is presented in Markusen (1997), and many
of its testable implications are analyzed in CMM (1998).

Assume a two-good, two-factor, two-country world. Refer to the factors as skilled (S) and
unskilled (L) labor. Good Y isproduced with constant returnsto scale by acompetitive industry and
isunskilled-labor intensive. The countries are referred to as h (home) and f (foreign).

Good X is produced with increasing returns by imperfectly competitive, Cournot firms.
Production of X requiresafirm-level fixed cost, "headquarters services', such asR& D, management,
finance, accounting, marketing and so forth. An X firm may then have one or two plants, and a plant
and headquarters may be geographically separated. Headquarters services are ajoint input across
plants, creating firm-level scale economies, aso referred to in the literature as multi-plant economies
of scale. Theideaisthat headquarters services are often knowledge-based and can be provided to
additional production facilitiesat low or zero margina cost (e.g., blueprints). We also assume plant-
level fixed costs (scale economies).

Assumptions about the factor intensities of fixed costs are crucia to the story. We assume
that headquarters services use skilled labor exclusively. Plant level fixed costs are a combination of
skilled and unskilled labor. Final production occurs with constant costs and requires only unskilled
labor. Transport costs between markets use unskilled labor. Finaly, we assume that plant
production, including both fixed costs and margina costs, is more skilled-labor intensive than Y
production, the composite of the rest of the economy. Thisisnot particularly important to any of the

resultsin this paper, but isimportant in generating certain results concerning the factor-price effects
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of investment liberalization (Markusen, 1997). In summary then, the ranking of activitiesfrom most
skilled-labor intensive to least skilled-labor intensive is as follows:

[headquarters only] > [integrated X] > [plant only] > [Y]

This compl etes the description of the model, and allows us to specify more precisely what is

meant by the knowledge-capital approach. There are three defining assumptions.

(A)  Transportability or fragmentation: the services of knowledge-based assets may be
fragmented from production and are easily supplied to geographically separate
production facilities.

(B)  Skilled-labor intensity: knowledge-based assets are skilled-labor intensive relative to

final production.
(C)  Jointness: the services of knowledge-based assets are (at least partialy) joint
("public") inputs into geographically separate production facilities.

Thefirst two propertiesgivesriseto "vertical" multinational sthat |ocate their single plant and
headquarters in different countries depending on factor prices and market sizes. Thethird property
gives rise to "horizontal" multinationals that have plants producing the fina goods in multiple
countries.

More formaly, several types of firms may be active in equilibrium in a free-entry Cournot
equilibrium for themodel we havejust outlined. "National firms' refer to single-plant firmswith their
headquartersand plant in the same country. "Horizontal multinationals’ refer to two-plant firmswith
their headquarters in one country or the other. "Vertical multinationals' refer to single-plant firms
with their headquarters and plant in different countries.

Here we just outline the results that emerge from this model with respect to what types of
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firms are active in equilibrium as a function of country characteristics, such as differences in size,
relative endowments, and the level of trade costs and total world demand. The interested reader is
referred to Markusen (1997) for afuller development.

Horizontal multinationals tend to arise when the two countries are sSimilar in size, similar in
relative endowments, total demand is high, and trade costs are moderate to high. In order to
understand the importance of similarity in size, it is perhaps easiest to note that single-plant firms
(national or vertical) have an inherent advantage when the countries are of very different size: put a
single plant in the large country, avoiding costly capacity in the small market. Growth in total
demand will induce shifts (in some regions of parameter space) from single-plant production, serving
the other market by high-marginal-cost exports, to high-fixed-cost branch-plant production.

Vertical multinationalsarefavored over national firmsand horizontal multinationalswhen the
countries have very different relative endowments and especially when the skilled-labor-abundant
country is also small. Differences in factor prices encourage fragmentation of activities, with the
headquartersin the skilled-labor-abundant country and differencesin size encourage placing the plant
in the large country. These two motives reinforce one another when the skilled-labor-abundant
country is also small.

These results are interesting, but not very useful to take to the data. We do not have good
data on the types of firms existing and these pure types are gresatly blurred in redlity in any case.
However, the model can be used to generate results on the sales of affiliates of country i firmsin
country j. This"reduced form" givesusdirect predictions on observable data, fully endogenizing the
types of firms active, trade flows, and so forth, without requiring us to identify those items in the

data.
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Figures 1-4 present results from simulations using the model from Markusen (1997) and
CMM (1998). These diagrams are world Edgeworth boxes, with unskilled labor on the "x" axisand
skilled labor on the "y" axis. Theorigin for country i is at the southwest (SW) corner and the origin
for country j isat the northeast (NE) corner. For points on the SW-NE diagonal, the countries have
the samerelativeendowments but differ in size. Notefor referencelater that movementswithin these
Edgeworth boxesare" compensated” experiments, inthat total world factor endowmentsare constant
(and thereforeworld GDPisapproximately constant). Thesediagramsaremost useful for developing
intuition about two-way datain which we observe production and sales by affiliates of country i firms
in country j and vice versa. Thusin any pair (i toj and | to i) of observations total GDP and factor
endowments are held constant.

Affiliate sales are graphed on the vertical axis of Figure 1. Affiliate sales appear as asaddle,
with an inverted u-shaped curve along the SW-NE diagonal. As noted earlier, horizontal
multinationals dominate production when the countries are identical, while national firmslocated in
the larger country dominate when the countries are very different in size. In the center of the box,
exactly half of world production is affiliate sales, while the other half is the output of the horizontal
multinationals domestic plants.

The highest level of affiliate sales occurs in the NW and SE areas of the Edgeworth box in
Figure 1, where one country is both small and skilled-labor abundant.! In this case, most firms are
vertical multinational s headquartered in the small, skilled-labor-abundant country, and so most plants
arelocated inthe larger, skilled-labor-scarce country. Output of these plantsisclassified as"affiliate
production” of course, so most (in the limit al) world X production is affiliate sales.

Figures 2, 3, and 4 show simulation resultsfor affiliate salesin just one direction: affiliates of
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country i firms producing in country j. Figure 2 shows the local salesin country j of affiliates of
country i firms. Thereisagain an inverted u-shaped relationship along the SW-NE diagonal. But the
highest levelsoccur when country i isboth small and skilled-labor abundant for the reasonsjust noted.

Figure 3 shows the export sales of affiliates back to the parent country i. Thisdiagramisa
"mountain”, reaching a maximum when country i is small and skilled-labor abundant, but not too
small and not too skilled-labor scarce. The not-too-small requirement is obvious, because little
output is exported back to avery small country. The not-too-skilled-labor-abundant requirement is
less obvious, and it has to do with the assumption that some host-country skilled labor isrequired in
plant-level fixed costs. Ascountry j becomestoo skilled-labor scarce, production there becomesvery
expensive and national firmsin country j substitutefor vertical firmsheadquarteredini and producing
inj.

There are clear differences between Figures 2 and 3. Most notably, only local sales occur if
the countries are very similar, or if country i isvery small and very skilled-labor abundant. Y et there
aresomesimilaritiesthat makeit difficult to propose sharply different hypothesesregarding how these
two classes of affiliate sales should be related to country characteristics.

Figure 4 clarifies this ambiguity a bit by displaying the ratio of affiliate exports back to the
parent to local affiliate salesin the host country. This graph suggest that this ratio is most closely
related to the skilled-labor abundance of the parent in relation to the host country. Relative size
differences play somerole, but theratio clearly is not higher when the parent country i is both small
and skilled-labor abundant.?

These simulation results suggest a number of independent variables that should be used to

explain the three dependent variables: local sales by affiliates of country i firmsin country j (Figure
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2), export salesby the same affiliates (Figure 3), and theratio of thesetwo variables (Figure4). Refer
to these variablesas RSALESL, RSALESE, and RATIOEL (R for "real" in thefirst two). We now
list the right-hand-side variables, adding a discussion of the hypothesized signs and magnitudes using
Figures 1-4 and other more obviousintuition. Again, notethat these hypotheses are most appropriate
to two-way "compensated” observations as noted earlier. We shall return to this point below.

SUMGDP denotes the sum of two countries real GDPs. This should have a positive
coefficient in explaining RSALESL and RSALESE. However, the effect should be stronger on
RSALESL. Thereason isthat growth will, a various points in parameter space, lead to a switch
from high marginal-cost single-plant firmsto high-fixed-cost multi-plant firms, increasing local sales
more than in proportion to growth in incomes. Accordingly, we hypothesize that RATIOEL should
be negatively related to SUMGDP.

GDPDIFF isthedifference between thetwo countries real GDPlevelsand GDPDIFSQ isthe
squared difference. GDPDIFSQ should be negatively related to all three dependent variables, as
suggested by Figures 2-4. Moving along various loci parale to the SW-NE diagonal, all three
dependent variables are higher near the center than at the extremes, although the maximum point is
generally not exactly where the two countries are the same size.

SKDIFF denotes the relative skilled-labor abundance of the parent country relative to the
host; formally, it isthe share of the labor force that is skilled in country i (parent or source) minusthe
same share in country | (host). SKDIFF should be positively related to both RSALESL and
RSALESE. However, itislikely to have a stronger impact on RSALESE than on RSALESL from
eye-baling Figures 2 and 3. Relative endowments and factor-price differences are the primary

determinants of export sales, whereas local sales are influenced heavily by country sizes as well.
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Accordingly, we hypothesize that SKDIFF will have a positive sign in the RATIOEL regression as
suggested by Figure 4.

INV Jdenotes an index of investment barriers (costs) into country j, the host country. Higher
numbers indicate higher investment costs. This is hypothesized to be negatively related to both
RSALESL and RSALESE. However, investmentsto serve the local market may be less sengtiveto
these coststhan areinvestmentsto serve export markets because alternative locations may be sel ected
for the latter, thus we hypothesize that the magnitude of the coefficient in the RSALESL equation
should be less than that in the RSALESE equation, and therefore that the sign on INV J should be
negative in the RATIOEL equation as well.

TCJdenotes an index of trade barriers (costs, not including distance or freight) into country
J. Higher numbersindicate higher barriers or costs. Such barriers should encourage investmentsto
serve the local market, so the hypothesized sign is positive in the RSALESL equation. The effect
should be noticeably lessin the RSALESE equation and may be negative, insofar astrade costsraise
the costs of imported intermediate inputs. The sign of the coefficient in the RATIOEL equation
should thus be negative.

TCl isasimilar measure of trade barriers back into the parent country. This haslittle effect
on production for local salesin country j, but is expected to have a negative effect on production for
export, insofar as much of that may be going back to the home country. This variable should thus
have a negative sign in the RATIOEL equation.

SKDIFF*GDPDIFF isaninteractiveterm. Referring to Figures 2-3, the effect of an increase

in SKDIFF should be larger when the parent is smaller (GDPDIFF < 0), and the effect of an increase

inGDPI (parent GDP) should be smaller when the parent country i isskilled-labor abundant (SKDIFF
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> 0). Both effectsimply that the sign of the coefficient on the interactive term should be negative in
the RSALESL and RSALESE regressions. Figure 4 however does not suggest a very sharp
hypothesis asto whether it should be positive or negative in the RATIOEL equation. Therefore, we
are agnostic about the sign in the RATIOEL equation.

DIST will denote a distance measure between pairs of counties. Theory does not offer us
much of a prediction about distance. It may lead to a substitution to producing abroad instead of
exporting to adistant country. However, distance rai sesthe transactions costs of investmentsaswell
as those of exports. It ispossible that distance might affect production for export more negatively
than production for local sale (which might actually be encouraged), but we are generally agnostic
insofar as we do not understand the transactions costs of investing at along distance.

I n addition to examining these hypotheses on two-way data(inward and outward affiliate sales
datafor the US), we examine them on US outward data only. The advantage of the latter isthat it
breaks down affiliate export sales into sales back to the parent country and sales to third countries.
Sales back to the US parent may be closaly identified with vertical investments such as foreign
assembly plants. We should note, however, that theintuition generated by figures 1-4 may not always
be appropriate, insofar as these diagrams are "compensated” experiments holding the two-country
total factor endowment constant. Thus an increasein SKDIFF isan increasein the US skilled-labor
abundance and afall in the host-country skilled-labor abundance in the ssimulations. For the US
outward data, anincreasein SKDIFF isafall in the host-country skilled-labor abundance holding the
US endowment constant. Similar comments apply to GDPDIFF and in the outward regressions we
will use GDPJ since it isonly the latter variable that changes.

A problematic issue with the outward-only data arises from the fact that the US (the parent)
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is always far bigger than the host, although not always skilled-labor abundant relative to the host.
Thisrestricts observationsto an areain the NE section of the Edgeworth boxesin Figures 2-4, which
isaconsiderabledifficulty given the non-linearity and non-monotonicity of thetheoretical predictions
over the parameter space of the Edgeworth box. For example, note that increasesin SKDIFF could
leadto afdl inoutward USinvestment inthisregion (foreign plantsare replaced by US national firms
serving the host by exports). Thuswe should expect some differencesin the US-outward-only results
versus the two-way results due to the fact that they are somewhat different experiments and because
we are constrained to a sub-region of parameter space in the outward-only data. Further comment

is postponed until we view the results.
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4. Data Sources and Variable Construction

The dataform a panel of cross-country observations over the period 1986-94. Wetakered
salesvolume of non-bank manufacturing affiliatesin each country toindicate production activity. The
U.S. Department 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, for each year the United States
serves as both the headquarters country for its firms producing abroad and the affiliate country for
foreign firms producing there. There are 36 countriesin 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 indexes taken from the International Financial Satistics of the International Monetary
Fund.

As noted above, the "inward" data (U.S. affiliates of foreign parents) only list total exports
of the affiliatesto all countries. The "outward" data (foreign affiliates of U.S. parents) break down
exports of those affiliates into exports back to the United States and exportsto third countries. The
latter seriesis particularly valuable, but constrains the analysis to a sub-area of the Edgeworth box
inwhich the parent country (United States) is always very large relative to the host as noted above.
Theinward-outward (two-way) dataare thusin someways much for examining thetheory, but suffer
from aclear third-country problem, whereas the theory is devel oped in atwo-country context. Thus,
we examine two cases, each of which has a drawback: the inward-outward data using total affiliate
export sales to al countries and outward-only data in which exports can be distinguished between
exports back to the parent and exports to third countries.

Red gross domestic product is measured in billions of 1990 U.S. dollars for each country.
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For this purpose, annual real GDP figuresin local currencies were converted into dollars using the
market exchange rate. These dataare aso from the IFS.

Skilled labor abundance is defined as the sum of occupational categories 0/1 (professional,
technical, and kindred workers) and 2 (administrative workers) in employment in each country,
divided by total employment. These figures are compiled from annua surveys reported in the
Year book of Labor Statistics published by the International Labor Organization. 1ncaseswhere some
annual figureswere missing, the skilled-labor ratios were taken to equal the period averagesfor each
country. The variable SKDIFF isthen smply the difference between the relative skill endowment of
the parent country and that of the affiliate country.

The cost of investing in the affiliate country is a smple average of severa indexes of
impedimentsto investment throughout the period, reported in the World Competitiveness Report of
the World Economic Forum. The indexes include restrictions on ability to acquire control in a
domestic company, limitations on the ability to employ foreign skilled labor, restraints on negotiating
joint ventures, strict controls on hiring and firing practices, market dominance by a small number of
enterprises, an absence of fair administration of justice, difficulties in acquiring local bank credit,
restrictions on access to local and foreign capital markets, and inadequate protection of intellectual
property. These indexes are computed on a scale from 0 to 100, with a higher number indicating
higher investment costs.

A trade cost index is taken from the same source and is defined as a measure of national
protectionism, or effortsto prevent importation of competitive products. It also runsfrom 0 to 100,
with 100 being the highest trade costs. All of these indexes are based on extensive surveys of

multinational enterprises.
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We aso incorporate ameasure of distance, which is simply the number of kilometers of each
country's capital city from Washington, DC. It isunclear whether this variable captures trade costs

or investment costs, since both should rise with distance.
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4. Results

Tables 1-3 show results for regression equations on the full inward-outward data set. Table
1 gives results for dependent variable RSALESL (local salesin country j of affiliates of country i
firms). Signsareas predicted for direct effects although the two variablesinvolving SKDIFF are not
statistically significant. Country size, investment costs, and trade costs into the host country market
have strong explanatory power. Trade costs back into the parent country (TCI) have little
explanatory power and theory does not hypothesize that it should.

Table 2 gives results for dependent variable RSALESE (export sales to all countries by
affiliates of country i firmsin country j). Signsare as hypothesized except for TCI, which should be
negative, at least for exports going back to the home countries (these cannot be broken out in the
data as noted above). The two terms involving SKDIFF are both larger in magnitude (economic
significance) than inthe RSALESL regression, and highly statistically significant. The magnitude of
the SUMGDP coefficient on the other hand is much smaller in the RSALESE regression. These
results suggest that market size is a more important determinant of production for local sales while
differencesin relative endowments is a more important determinant of production for export.

These comparisons can be misleading, however, dueto differencesin the size of the dependent
variables (local sales are larger than export sales in most observations). Table 3 therefore uses the
ratio of export salesto local sales. Results confirm that market sizeis more important for local sales
(coefficient on SUMGDP is negative) and that skill differences are more important for export sales
(coefficient on SKDIFF is positive), thus the proportion of export sales increases as host country |
becomes more unskilled-labor abundant (skilled-labor scarce).

The coefficients on the INVCJ and TCJ variables in the ratio equation of Tables 3 are
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negative. This conforms to our intuition about substitutability. Production for local sale, by
definition, cannot move to athird country, and thus local sales may be relatively insensitive to these
costs. Production for export sale may be more sensitive to investment and trade costs because the
firm can choose an aternative location to serve a broader market, as suggested by the negative signs
intheratio equation. TCl ispositivein thisregression whichisconsistent with resultsin Tables 1 and
2. Thisoutcomeisnot consistent with our intuition but note that the significancelevel islow. Higher
parent country trade costs should discourage foreign production for export back to the parent, but
should not affect production for local sae.

Tables 4-8 present results on the US-outward-only sample, alowing a breakdown of
production for export sale into sales back to the United States (RSALESUS in Table 5) and salesto
third countries (RSALESF in Table 6). The most dramatic change in these resultsrelative to Tables
1-3isthereversa in the signs of SKDIFF and GDPDIFF* SKDIFF. This suggeststhat US outward
investment is attracted to more skilled-labor abundant countries both for local production and
production for export with strong statistical significance. Thelatter result isparticularly at oddswith
the two-way results.

There are two possible explanation, other than just concluding that inward and outward
investmentsfollow different models. First, thereisthe"compensated” versus"uncompensated” issue
that we mentioned earlier. In the US-outward-only data, an increase in SKDIFF holds US skilled-
|abor-abundance constant, effectively lowering "world" skilled-labor abundance. Thisisasomewhat
different experiment than that in the two-way data, which includes both such uncompensated
observations across different countries, and aso a great many "compensated” observation pairs

comparing i-to-j and j-to-i affiliate production. The response of affiliate production to an increase
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in host-country skilled-labor abundance (decrease in SKDIFF) should be more positive or less
negativethan if thischangeisaccompanied by afall inthe parent country skilled-labor abundance and
that is what the results are telling us.

The second possible explanation relates to the fact that the parent country (the United States)
is aways much larger than the host in the US-outward data. How this might affect the results is
shown most clearly in Figure 2. When country i is quite large relative to country j, a (compensated)
increase in SKDIFF may produce afall in RSALESL : heading toward the north edge of the box, we
go over the "hump" and RSALESL start to fall. What is happening in the theory model isthat host
country | is becoming sufficiently skilled-labor scarce that branch plants there are closed and
production is concentrated in national firms headquartered in country i. Thisimpliesanegativesign
on SKDIFF which is the result we are getting in Tables 4-6. Thisfinding isin fact consistent with
results in Zhang and Markusen (1999), which show that the smallest, poorest (skilled-labor scarce)
countriesreceive afar smaller share of world direct investment than their share of income. Theresult
and associated theory also points out the importance of knowing which part of the box is being
examined and of adding more investing countries as is done in the two-way sample.

Table7 showsresultsfor theratio of affiliate export salesback to the United Statesto affiliate
salesto the local market, and Table 8 shows results for the ratio of affiliate sales to third marketsto
dfiliate sales to the local market. Results on market size confirm those in Table 3, that a larger
market shifts a proportion of sales from exportsto local sales. The findings aso confirm the results
on INVCJand TCJ (TCI was dropped because country i is always the United States). The results
on SKDIFFand GDPDIFF* SKDIFF arereversed; however, these point estimateshaveextremely low

statistical significance in Table 7, while the positive sign on SKDIFF in Table 3is highly significant.
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Both coefficients are statistically significant in Table 8. Thus the results suggest that US outward
investment is not attracted to low-skilled countries, even investment for production for export back
to the United States (Table 5).

Results on market size and rel ative endowments must beinterpreted carefully, however, since
GDP appearsin three terms and relative endowmentsin two terms. Let us write the first four terms

of the regression equations as:

(1) B, SUMGPD + B,GDPDIFSQ + B,SKDIFF + B, GDPDIFF*SKDIFF

The derivatives of this equation with respect to host-country variables GDPJ and SKLJ are then as
follows (anincreasein GDPJisanegative changein GDPDIFF, and anincreasein SKLJisanegative

change in SKDIFF).

ORSALES

2 gRavt> o - 2p.GDPDIFF - B, SKDIFF

@ dGDPJ Py P, Ps
ORSALES

3 LA e - B, GDPDIFF

@ OKLJ Py~ P

Table 9 computes values of these derivatives at the mean values of SKDIFF and GDPDIFF
for thetwo samples. Table 9 givesthe absolute change in salesby country i affiliatesin j in response
to agrowth in country j'sincome and to an increase in country j's skilled-labor abundance (decrease
initsunskilled-labor abundance). Effectsof increasesin country j'sinvestment and trade-cost indices

arealso listed. Thetop panel givesresults for the inward-outward estimation while the lower panel



22

gives estimates for the US outward estimation only. Below the level estimates, an elasticity figure
is computed. We do not compute elasticities with respect to INVCJ and TCJ, since these are
"qualitative" indices.

According to resultsin the top panel of Table 9, local sales are elastic with respect to host-
country incomewith an elasticity of e = 1.6. Export sdlesarelesselastic, at e = 1.1. Local sdesare
very insengitiveto the skilled-labor ratio in the host country, while export sales have an elasticity with
respect to the skilled-labor ratio of € =-.7. Production for export sales is attracted to less skilled-
labor abundant (more skilled-labor scarce) countries. Comparing local sales versus export sales, the
former respond more to income and export sales respond more to skilled-labor scarcity as suggested
by the regression results discussed earlier.

The pattern for the US-outward-only data (lower panel of Table 9) is qualitatively similar to
the top panel but quantitatively different. Production for local sale has an elasticity with respect to
local market size of about 1.0, while the elasticities of exports back to the US and to third countries
are 0.2 and 1.0, respectively. A weighted average of these two elasticities (ew) yields a figure of
0.68. Thusthe elasticity of exports with respect to host-country size isless than that for local sales
by an amount similar to the two-way estimates. The elasticity of local saleswith respect to the host-
country skilled-labor ratio is about 0.6, while the average of the two export elasticities is 0.06.
Production for export back to the US or to third countriesisinsensitive to the host-country skilled-
labor ratio, at least at the mean of GDPDIFF. Again, the pattern is qualitatively similar to that for
thetwo-way estimatein that the export elasticity with respect to local skilled labor issmaller than that
for local sales (i.e., less positive or more negative).

Overdl, the results in Table 9, taking into account interactive effects, clearly confirm that
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production for local sales is more sensitive to local market size than is production for export.
Production for local sales has an elasticity with respect to the host-country skilled-labor ratio that is
larger than the elasticity for production for export. Production shiftsrelatively in favor of local sales
when the host is more skilled-labor abundant and relatively in favor of exports when the host is
skilled-labor scarce.

Thereisaninteresting quantitati ve difference between thetwo-way and US-outward estimates
of the elasticities with respect to the host-country skilled-labor ratio (subject again to the caveats that
these are point estimates, evaluated at the mean of GDPDIFF in each sample, and the means differ
in the two samples). While production for export is attracted by host-country unskilled-labor
abundance in the two-way sample, thereisvirtually no effect in the US-outward sample. We might
infer from this that production by US affiliates for export, including that back to the United States,
isnot primarily attracted to low-skilled countries, contrary to a popular impression of multinationals
exporting jobs to low-wage countries. While this may occur in arm's-length outsourcing (e.g.,
subcontracting), our results suggest that it isnot primarily multinational sthat are responsiblefor such
a phenomenon if it indeed exists. As we noted above, this is consistent with the theoretical
assumption that branch-plant production is skilled-labor intensive relative to the rest of the host
economy. Past acertainlevel of skilled-labor scarcity in the host economy, inward direct investment

beginsto fall asthat country becomesincreasingly skilled-labor scarce (Zhang and Markusen, 1999).
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5. Summary and Conclusions

Robert Lipsey'swork over many years has given usarich empirical literature that relates the
behavior of multinational firms to industry and country characteristics. Theoretical work that
endogenizesmultinational firmsinto general-equilibrium trade model s has devel oped somewhat more
recently, and offers predi ctions about the rel ationshi p between affiliate production and parent-country
and host-country characteristics. In particular, the knowledge-capital approach to the multinational
enterprise identifies motives for both horizontal and vertical multinational activity and predicts how
affiliate activity should be related to variables such as country sizes and relative-endowment
differences.

This paper draws implications from the theory as to how production for local sales versus
production for export sales relates to country characteristics and then subjects these hypotheses to
empirical estimation. Resultsfit well with thetheory in termsof economic and statistical significance.
Local (host-country) market sizeis moreimportant for production for local salesthan for production
for export sales. Host-country skilled-labor scarcity is important for export production relative to
production for local sales. Investment and trade cost barriers in the host country affect production
for export more negatively than production for local sales.

Some quantitative difference was found in the two-way (inward and outward) sample versus
the US-outward only sample with respect to host-country skilled labor abundance or scarcity. Inthe
US-outward only sample, host-country skilled-labor scarcity (unskilled-labor abundance) had little
effect on US affiliate production for export sale, whether back to the United States or to third
countries. This suggests that US outward investment is not primarily drawn to unskilled-labor-

abundant countries, contrary to acommon fear that "outsourcing” by multinationalsisresulting in a
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loss of US unskilled jobs. (Firms could of course be outsourcing to unaffiliated sub-contractors.)
In the two-way sample, production for exports is drawn to unskilled-labor-abundant countries.
However, theresultsare qualitatively smilar in thetwo samplesinsofar as unskilled-labor-abundance

in the host is relatively more important for export sales.
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ENDNOTES

1. Thelocus of point in which countriesi and | have equal incomes is much steeper than
the NE-SE diagonal of the Edgeworth boxes in Figures 1-4. It runs between columns 8 ("'north"

edge) and column 12 ("south” edge). So, for example, country i is smaller than j to the left of this

locus.

2. Recall that country i issmaller than country j at al pointsleft of aline running from

approximately column 8 on the north side of the box to column 12 on the south side.



Table 1: Results for Panel estimation, inward and outward data

Dependent variable: RSALESL (weighted least squares)

Total observations 381

R-Squared 0.728

Adjusted R-Squared 0.722

Variable Parameter Sign as T for HO: Prob > |T|

Estimate Predicted? Parm =0

SUMGDP 10.2937 Yes 9.108 0.0001
GDPDIFSQ -0.0009 Yes -7.163 0.0001
SKDIFF 10531 Yes 0.877 0.3813
GDPDIFF*SKDIFF -2.6932 Yes -1.114 0.2658
INVCJ -633.3970 Yes -7.119 0.0001
TCJ 366.5574 Yes 6.142 0.0001
TCI -22.0996 ? -0.195 0.8451
DIST -1.5326 ? -9.293 0.0001
INTERCEPT 469.22 0.046 0.9631

Table 2: Results for Panel estimation, inward and outward data

Dependent variable: RSALESE (weighted least squares)

Total observations 381

R-Squared 0.486

Adjusted R-Squared 0.473

Variable Parameter Sign as T for HO: Prob > |T|

Estimate Predicted? Parm =0

SUMGDP 2.9274 Yes 3.971 0.0001
GDPDIFSQ -0.0003 Yes -3.504 0.0005
SKDIFF 42961 Yes 5.523 0.0001
GDPDIFF*SKDIFF -6.9520 Yes -4.434 0.0001
INVCJ -277.2284 Yes -4.758 0.0001
TCJ 52.1164 ? 1.332 0.1836
TCI 65.6274 NO 0.892 0.3729
DIST -0.6398 ? -5.927 0.0001

INTERCEPT 7501.94 1.127 0.2604



Table 3: Results for Panel estimation, inward and outward data

Dependent variable:

Total observations 371
R-Squared 0.335
Adjusted R-Squared 0.319
Variable Parameter

Estimate
SUMGDP -0.000671
GDPDIFSQ -1.92E-08
SKDIFF 3.175373
GDPDIFF*SKDIFF -0.000043
INVCJ -0.043374
TCJ -0.010975
TCI 0.014789
DIST 0.000055
INTERCEPT 6.100586

RATIOEL (weighted least squares)

Sign as
Predicted?

Yes
Yes

Yes
?

Yes
Yes
No

T for HO: Prob > |T|

Parm =0
-4.327 0.0001
-1.209 0.2273
3.121 0.0019
-0.173 0.8630
-3.491 0.0005
-1.261 0.2082
1.094 0.2749
2.446 0.0149
4.222 0.0001



Table 4: Results for Panel estimation, US outward only

Dependent variable: RSALESL (weighted least squares)

Total observations 274

R-Squared 0.773

Adjusted R-Squared 0.766

Variable Parameter Sign as T for HO: Prob > |T|
Estimate Predicted? Parm =0

GDPJ 20.8423 Yes 10.362 0.0001

GDPDIFSQ -0.0018 Yes -8.120 0.0001

SKDIFF -948636 ? -11.980 0.0001

GDPDIFF*SKDIFF 174.5818 ? 11.905 0.0001

INVCJ -517.8056 Yes -6.546 0.0001

TCJ 314.8092 Yes 5.943 0.0001

DIST -1.2044 ? -7.810 0.0001

INTERCEPT 73798.00 9.863 0.0001

Table 5: Results for Panel estimation, US outward only

Dependent variable: RSALESUS (weighted least squares)

Total observations 244

R-Squared 0.358

Adjusted R-Squared 0.336

Variable Parameter Sign as T for HO: Prob > |T|
Estimate Predicted? Parm =0

GDPJ 2.1956 Yes 1.445 0.1499

GDPDIFSQ -0.0002 Yes -1.332 0.1843

SKDIFF -177143 NO -3.049 0.0026

GDPDIFF*SKDIFF 33.4368 ? 3.088 0.0023

INVCJ -346.6351 Yes -5.722 0.0001

TCJ 207.5793 NO 5.141 0.0001

DIST -0.7968 ? -6.635 0.0001

INTERCEPT 20469 3.616 0.0004



Table 6: Results for Panel estimation, US outward only

Dependent variable:

Total observations 259
R-Squared 0.598
Adjusted R-Squared 0.585
Variable Parameter

Estimate
GDPJ 6.8947
GDPDIFSQ -0.0006
SKDIFF -237383
GDPDIFF*SKDIFF 44.7907
INVCJ -211.3208
TCJ -8.6449
DIST -8.6449
INTERCEPT 29941.00

Sign as
Predicted?

Yes
Yes

No
?

Yes
Yes

RSALESF (weighted least squares)

T for HO: Prob > |T|

Parm =0
5.690 0.0001
-4.615 0.0001
-4.803 0.0001
4.860 0.0001
-4.541 0.0001
-0.279 0.7805
-3.001 0.0030
6.715 0.0001



Table 7: Results for Panel estimation, US outward only

Dependent variable:

RATIOUSL (weighted least squares)

Total observations 231

R-Squared 0.413

Adjusted R-Squared 0.392

Variable Parameter Sign as T for HO: Prob > |T|
Estimate Predicted? Parm =0

GDPJ -0.000693 Yes -3.708 0.0003

GDPDIFSQ -4.12E-08 Yes -2.134 0.0340

SKDIFF 2.364984 Yes 0.391 0.6963

GDPDIFF*SKDIFF -0.000186 ? -0.165 0.8689

INVCJ -0.019319 Yes -2.831 0.0051

TCJ -0.004806 Yes -0.959 0.3387

DIST 0.000087 ? 6.225 0.0001

INTERCEPT 1.947083 2.925 0.0038

Table 8: Results for Panel estimation, US outward only

Dependent variable: RATIOFL (weighted least squares)

Total observations 236

R-Squared 0.343

Adjusted R-Squared 0.320

Variable Parameter Sign as T for HO: Prob > |T|
Estimate Predicted? Parm =0

GDPJ -0.001291 Yes -3.881 0.0001

GDPDIFSQ -2.36E-08 Yes -0.683 0.4953

SKDIFF 29.904477 Yes 2.630 0.0091

GDPDIFF*SKDIFF -0.005218 ? -2.467 0.0144

INVCJ -0.045391 Yes -3.517 0.0005

TCJ -0.003751 Yes -0.403 0.6876

DIST -0.000026 ? -0.841 0.4014

INTERCEPT 3.913419 3.330 0.0010



Table 9: Effects of Host-Country Size and Skilled-Labor Abundance on Foreign Affiliate
Production for Local Sale and Export (derviatives evaluated at the mean of independent variables)

$1 billon One percentage One point One point

increase in point increase in increase in increase in
Effect on: country j's GDP SKLJ* INVCJ TCJ
Local sales of country i
affiiates in country | $16.7 million - $12.1 million - $633.4 mill $366.6 mill
(inward and outward data) e = 1.558 ** e = -0.017
Export sales of country i
affiliates in j to all countries  $4.7 million - $189.0 million - $277.2 mill $52.1 mill
(inward and outward data) e= 1118 e = -0.681
Local sales of US
affiliates in country j $22.7 million $280.5 million - $517.8 mill $314.8 mill
(US outward data only) e = 1.044 e = 0.599
Export sales of US
affliliates in j to the US $1.3 million $8.3 million - $346.6 mill $207.6 mill
(US outward data only) e= 0213 e= 0.064)

ew = ew =

Export sales of US ~ 0.681 © 0.062
affliliates in j to other $9.0 million $12.0 million - 211.3 mill - $8.6 mill
(US outward data only) e = 0.989 e = 0.061)

* By a one-percentage-point increase in SKLJ we mean, for example, an increase from
15% to 16%, not an increase from 15% to 15.15%
** e denotes elasticity



Figure 1. World Affiliate Sales
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Figure 3: Export Sales of Affiliates of Country i Firms in Country j
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Figure 4. Ratio of Export Sales to Local Sales, Affiliates of Country i Firms in
Country |
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