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Domestic Effects of the Foreign Activities of U.S. Multinationals

ABSTRACT

Do firms investing abroad simultaneousfguce their domestic activity? This paper
analyzes the relationship between the dstnend foreign operations of American
manufacturing firms between 1982 and 2004nsyrumenting for changes in foreign
operations with GDP growth rates of the fore@puntries in which they invest. Estimates
produced using this instrumenticate that 10% greater faga investment is associated
with 2.6% greater domestic investment, 4086 greater foreign employee compensation
is associated with 3.7% greater domestigployee compensation. These results do not
support the popular notion thetpansions abroad reduce a firm's domestic activity,

instead suggesting the opposite.
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1. Introduction

There is considerable debate over the jildgmestic effects of the rapidly increasing
foreign activity by U.S. multinational firms. In particular, flows of foreign direct investment
(FDI) to rapidly growing foreign markets generégars that such investment displaces domestic
employment, capital investment, and tax revenfie alternative pepective suggests that
growing foreign investment magstead increase levels of daostie activity by improving the
profitability and competitiveness of domestic operations as firms expand globally. Very little

empirical evidence is currently availalbWgh which to distinguish these views.

The effect of increased foreign activity by U.S. multinational firms on their own domestic
operations turns on production and cost consiaersi that might takany of a number of
forms! One possibility is that a multinatiorfamOs total worldwide production level is
approximately fixed, being determined by reseuimits, capacity constraints, or market
competition. Given that foreign and domesictors of production are conditional substitutes,
any additional foreign production then necesgaeduces domestic production, hence foreign
and domestic investment levels will be negativayrelated. Alternatively, the level of total
production might not be fixed, biitinstead may be responsit@profit opportunities that are
influenced by economic growth rates. In sadnamework it is possible that increases in FDI
raise the return to domestic production, stimaotatiomestic factor demd and domestic output.
Firms might, for example, find that foreign op@yas provide valuablentermediate inputs at
low cost, or that foreign affiliates serveraady buyers of tangibknd intangible property

produced in the United States.

This paper evaluates the extent to whiatréased foreign activithy U.S. manufacturing
firms influenced their domestic activitibetween 1982 and 2004. This exercise employs
confidential affiliate-level information on the adties of U.S. manufacturing firms collected by
the Bureau of Economic Analysis (BEA). Thelsga permit individual foreign operations to be
matched to the domestic activities of the same firms; as a result, it is possible to measure the
extent to which expansions in foreign busmeactivity coincide with changes in domestic

! The text uses OdomesticO to refer to the U.S. activities of U.S. multinational firms, and OforeignO to refer to the
non-U.S. activities of the same companies.



activity. The evidence indicatésat there is a strong positigerrelation between the domestic

and foreign activity levels of multinational firms.

The fact that foreign and dostec operations are jointly determined makes this evidence
difficult to interpret. Investma& and desired output are fuimms of many variables that
influence firm profitability, some of which anmeevitably omitted from any empirical analysis,
and these omissions may themselves induce positive or negative correlations between foreign
and domestic activities. For example, the asey of a new drug by a pharmaceutical company
may be manifest in coincidepositive growth of activitypoth abroad and at home.
Alternatively, real exchange rate movements make it more profitable for an American firm
to produce in foreign locations and less prdiigaio produce in the United States, thereby
encouraging the firm to expand its foreign atidd and reduce its domestic activities more or

less simultaneously, even though the foreign aatiwiéind domestic actiies are urelated.

Since the locations of foreignvestments differ significantligetween firms, it is possible
to construct firm-specific weighted averagég$oreign GDP growth. These firm-specific
foreign economic growth rates can be used to gga@redicted growth tas of foreign activity
that are then employed to eapi changes in domestic actiuit This empirical procedure
effectively compares two U.S. firms, one whldereign investments in 1982 were, for example,
concentrated in Britain, and ahet whose foreign investments weancentrated in France. As
the British economy subsequently grew morediypihan the French economy, the firm with
British operations should exhibit more rapid growth of foreign investment than would the firm
with French operations. If the domestic actigtad the firm with Britsh operations grow at
different rates than the domestic activitieshaf firm with French operations, it may then be
appropriate to interpret the difnce as reflecting the impact of changes in foreign operations.

Weighted foreign economic growth rates stt@ng predictors of subsequent foreign
investment by U.S. firms. Foreign growth rapesdict increases in foreign investment by firms
with foreign operations that are focused on isgrhost country markets and also by firms with
foreign operations that are exporiented. This second pattesuggests that foreign economic
growth rates do not merely capture changédwst country demand but also reflect changing

economic opportunities from movements in reg@lt costs due to prodiixdty gains or other



changes. As such, the instrume variables analysis is reknt not only for studying foreign
investment directed at servihgst country markets but also &tudying foreign investment that

produces output for other markets.

Second stage equations based on predictiatsitie foreign economic growth rates to
instrument for changes in foreign activitypiy that 10 percent greater foreign capital
investment triggers 2.6 percent of additional dstit capital investment, and that 10 percent
greater foreign employee compensation is assxtiaith 3.7 percent greater domestic employee
compensation. There are similar positive relatigrs between foreign and domestic changes in

assets, and numbers of employees.

There are several channels through whichiforactivities can influence the scope of
domestic operations, including cases in whiaieifgn production requirdaputs of tangible or
intellectual property produced the home country. The sanmstrumental variables method
used to identify the effect of foreign investm®n domestic investment can also be used to
identify the effect of foreign investment orhet types of domestic activity. The estimates
indicate that greater foreigactivity is associated with giner exports from U.S. parent

companies to their foreign affiliates and is alssociated with greater domestic R&D spending.

The positive association between changderngign and domestic acities persists in
supplemental specifications desigrte address alternative interfagons of the main results.
The use of weighted foreign economic growates as instruments for changes in foreign
investment has the potentialgooduce misleading results ifetioreign investments of firms
planning rapid expansion of dontiesnvestment are disproportiately attracted to economies
expected to grow rapidly. Taddress this possibMit the residuals from regressing foreign GDP
growth against lagged GDP growth can be usstkad of actual GDP growth in explaining

foreign investment; this substitati produces very similar results.

2 The example of one large American multinational firm illustrates the relationships manifest in the large-sample
evidence. Between 2000 and 2006, Caterpillar increaga@ign employment by 49%, to the point that foreign
employment constituted half of its total global employméter this period, CaterpillarOs U.S. exports, a fraction
of which were sent to its foreign affiliates, grew by #)4nd its U.S. employment grew by 29%. While it is

difficult to draw causal inferences from the experiencesdifidual companies, this example illustrates that foreign
operations need not divert domestic activity.



In order to avoid the possiliy that industry-specific shés might produce a correlation
of foreign and domestic investmiegrowth rates, the regressions reported in the paper include
fixed effects for each two-digit parent indusimyeach year. BEA indtry classifications are
similar in scope to SIC industry classificatioriaurthermore, the use of a larger set of year-
specific three-digit industry fix@effects does not change the tesuAlternatively, if firms
export to unaffiliated customers, and investthe same countries, foreign economic growth
rates might directly stimulatexport-oriented domestic activityThis can be controlled for by
including an additional variablequal to export-weighted fagi economic growth, which again
does not alter the results. nglly, there are circumstanceswhich real exchange rate
movements that are correlated with economawdin rates might independently influence both
foreign and domestic activity, breplicating the analysis withoatrols for firm-specific changes

in foreign exchange rates yields similar answers.

These results carry implications for U.Slipies that influence the attractiveness of
foreign investment to U.S. firma A number of policies are $&d on the premise that greater
foreign business activity, whatever its sourcenes at the cost of reduced domestic activity.
For example, recent proposals requiring U.S. firms to abide by U.S. labor and regulatory
standards when operating abroaolnd increase costs of certairrdgyn activities in the hopes of
making domestic operations more competititdose who advocate greater U.S. taxation of
active foreign business incomdea do so in the belief that subjecting foreign business income
to high rates of tax will stimulate demand fonulestic factors of production. While plausible,
and perhaps intuitive, the premimotivating these policies appears to be inconsistent with the
evidence presented in this paper. This, intauggests that the conteg framework used to
evaluate policies might be due for revisiondasussed by Desai and Hines (2003) in the

context of tax policy.

Previous studies report mixed results imlgming the impact of foreign operations on
domestic economic activity. Lipsey (1995) analyaesoss-section of U.S. multinational firms,
reporting a mild positive correlation betweeneign production and domestic employment
levels. Stevens and Lipsey (1992) analyze tiiestment behavior of seven multinational firms,
concluding that investments in difeat locations substitute for eacther due to costly external

financing. The absence of compelling instents that satisfy the necessary exclusion



restrictions complicate the interpretation of tngdence, a problem that likewise appears in
studies of aggregate FDI and domestic inwestt. Feldstein (1995) analyzes decade-long
averages of aggregate FDI and domestic imvest in OECD economies, reporting evidence
that direct investment abroad reduces ddm@svestment levels. Devereux and Freeman
(1995) come to a different conclusion in theudst of bilateral flows ofggregate investment
funds between seven OECD countries, finding ndexnce of tax-induced substitution between
domestic and foreign investment, and Desai, Yraled Hines (2005a) repdiine series evidence
that foreign and domestic investment are posifigelrelated for U.S. firms. Blonigen (2001)
investigates the related question of whethegitmm production by multineonals is a substitute

or complement for exports, finding evidence for befflects. The effect of foreign operations on

the domestic activities of multinational firms therefore remains an open qu&stion.

Much of the recent theoretical and empirical work on multinational firms emphasizes
alternative motivations for foreign direct investnfemtthe reasons why alternative productive
arrangementsare employed. Specifically, Hummelshii and Yi (2001), Yi (2003) and
Hanson, Mataloni and Slaught@005) emphasize the importanceveftical specialization to
international trade patterns and the expansiotesgfies of multinational firms. The findings of
this research b that multinational firms d@xhihigh degrees of intgated production b are
consistent with sizeable effects ofdéggn operations on domestic activity.

Section 2 of the paper sketches a simple éwmark for the analysisf growth-driven FDI
on the domestic operations of multinational firms. Section 3 describes the available data on U.S.
direct investment abroad. Section 4 presenisirgral evidence of the determinants of foreign
investment levels by U.S. firms, and the impafdioreign investment on economic activity in the
United States. Section 5 is the conclusion.

% Several studies, including Brainard and Riker (1997), Riker and Brainard (1997), Slaughter (2000), Feenstra and
Hanson (1996, 1999) and Harrison and McMillan (2004) have emphasized the link between foreign activities and
domestic wages and employment. Additionally, Blonigen and Wilson (1999) investigate the role of demand by
multinational firms in determining variations in the measured substitutability of foreign and domestic goods.

* Investments are often charaeted as being vertical or horizontal. Tierizontal FDI view represents FDI as the
replication of capacity in multiple locations in responsittors such as trade costsjradarkusen (1984, 2002).

The vertical FDI view represents FDI as the geographic distribution of production globally in response to the
opportunities afforded by differemarkets, as in Helpman (1984).

® Antr’s (2003), Antr’s and Helpman (2004), Desai, Fadad Hines (2004), Helpman, Melitz and Yeaple (2004)

and Feenstra and Hanson (2005) analyze the determinants of alternative foreign production arrangements.



2. Foreign Economic Growth and the @pations of Multinationals Firms

The first stages of the regressions that folloe tine fact that firms €fer in their initial
distributions of foreign economactivity to predict different groti rates of subsequent activity,
based on differences in the averdgDP growth rates of the couss in which their activities
were initially concentrated. These predicted glorates then become the independent variables
in second stage equations used to explaamgas in domestic business operations. This
empirical strategy takes a firmOs initial disttion of activity among foreign countries to be
exogenous from the standpoint of subsequent clsangdomestic businesstadty. In order to
consider the merits of thisrategy, it is useful to formalize the way in which foreign economic
growth influences domestic and foreign istraent through productiaconsiderations and

demand conditions.

Consider a multinational firm thatgufuces output with a production functioyk, £*), in
which & represents inputs of domestic factors aidepresents inputs of foreign factors; output
is taken to be a concave function of eacthese inputs. The firm faces costs: @er unit ofk

andc* per unit ofc*. Revenue is given bg!0, y*" (the usual demand properties imply that

2
%#O and$1§

%0) andy* denotes foreign economic conditiorgis a function of* only

insofar as foreign economic conditions affect sales revenue for a given output level, presumably

through affecting the prices that outgain command in local foreign markets.

The firm maximizesr!Q, y*"* lck &c* k*", and the first ordezonditions for profit

maximization are:

0,

@) 50 % ¢
w0,
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In this setting a change in foreign cost¥) (affects domestic economic activity by influencing

$0

k*, which in turn affects$7. This can be seen by totally differentiating (1), denoting the

induced change in foreign inputs &#*, and the resulting chge in domestic inputs hik:

(3) $0 $°R . $Qdk&$Qdk*+ SR . $%dk& dk*l Y $'R ———dy* (de.
S $07 1 Bk Bk l$Q S S * . SOy *

Sincedc = 0, equation (3) implies that:

*

90 80 SR (SR $0 ¥, . o0 SR dy
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(4) dk ( -
2 2
§$Q;L $°R $R $ Q"‘
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$2R $°0 . . : . . .
Since— >-50, it follows that the denominator tie right side of equation (4) is
positive.

$°0

The first term in the numerator efuation (4) is positive only HCW#O and is of

2
sufficient magnitude to offset the getive sign of the term that includgéﬁ. This will be the
$Q2

case if foreign and domestigguts exhibit significant compieentarity in production. The

second term in the numerator of equation (4) is a demand effgﬁegr: ihcreases witly*, then

higher values of* will be associated with increased demandkfol his reflects the possibility

that the change in foreign economanditions also directly aﬁec% by influencing final

2
output demand, as capturedigg%. If foreign affiliates or peent companies sell significant
4

portions of their output in markets where affiliates are located, and local demand influences the

prices that outputommands, then jf* is per capita income icountries where affiliates are
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. R . :

located it may be the case tha% #0. As such, the two terms in the numerator of equation
$0%y

(4) reveal that foreign emomic growth can influence domestic factor demand through

production and demand considerations.

Equation (4) suggests that it is possible toveste the impact of foreign input changes on
domestic factor demands by using changes to foreign economic conditions as instruments. From
equation (2) it is clear #t reduced values of* are associated with higher levelstéf Real
values ofc* are difficult to observe, bub the extent that national@womic growth is associated
with productivity gains that cagspond to declining real inputsts, then changes in foreign
income levels can serve @§ and therefore proxies for changegin For example, a shock to
foreign technology might reduce real foreign aatosts and simultaneously promote foreign
GDP growth. In such a case, the change in far€®P can be used to predict changes in foreign

factor demand by U.S. firms.

The second term in the numerator of equains a reminder that changes in foreign

income have the potential to affect the demamdiémestic factors via output demand effects.

In particular, it is possible tha§£ is itself a function of *, since firms with foreign operations

concentrated in rapidly growing countries nfisgl that foreign demad for their output grows

faster than do firms whibut strong presences inttioreign markets. I\‘:—Q iS an increasing

function ofy*, then a change iw* will be positively correlated ith changes in domestic factor

2
demands even if there is no protloe spillover, that is, even %( 0. Since some of the
policy questions raised by these demand effditfsr from those triggered by production effects,

it is useful to consider the portance of the demand channel.

How might one distinguish pduction effects from demand effects in estimating the
impact of foreign GDP growth on domestic factlemands? One method of doing so is to
distinguish firms based on the extent to vhilkeir sales are likely to be influenced by
conditions in foreign markets. Firms whose fgreaffiliates sell relatigly little in their host

markets may be affected by local income growth these effects are likely to reflect changes in



real factor costs rather thaew selling opportunities. If threecond term in the numerator of
equation (4) is plausibly zero for such firrttsen one is left with production effects being
responsible for the impact of foreign incomewth on domestic factor demands. The evidence

analyzed below is indeed consgtevith this interpretation.

The possibility that foreign GDP growth in#nces foreign factor use because it is
correlated with sales by foreign affiliates isissue for the interpretation of the instrument, not
its validity. In order to serve asvalid instrument it is necesy that the average GDP growth
rate of foreign countries in which a firm inves$ conditionally uncorretad with the residual in
the second stage equation explaining the firmOs domestic economic activity. This condition
requires that foreign economicogvth affects its domestic oions only by influencing the
level and character of its foggi operations. This restricti@annot be directly tested, but
reasonable specifications of production processegnamultinational firms imply that by far the
most likely channel by which foreign economic praggeaffects firms withlocal operations is
by affecting local operations.

While the preceding establishes how foreignneeoic growth can give rise to production
and demand effects, it also offers guidance envdlidity of the instrment. There are three
important scenarios in which tiestrument would be invalid, and each is considered in the
empirical tests below. Firstpecific industrial atvity might be concetnated in certain
countries, and domestic and foreign operatioight experience common shocks. For example,
if most of the foreign operatns of electronic coponent manufacturing parents were located in
Taiwan, a productivity shock toghindustry could be associateith high growth in Taiwan
while the productivity shock also hadirect effect on the growth parent firms in the industry.
The resulting possible misattribution of causd affect can be largely prevented by including
fixed effects that are specifio individual industries and tienperiods. Second, firms might
export to unaffiliated customers in the same fpraountries in which they invest, in which case
foreign economic growth might stutate exports and thereby domesiperations directly. This
consideration suggests that iuiseful to control for export-driven changes in domestic activity
by including an independent variable equatxport-weighted foreign economic growth. Third,

parent firms that are trying to grow quicklyay invest in countries whose economies are



expected to grow rapidly in the future. TBisenario implies that only the unanticipated
component of foreign economic growtlould be a valid instrument.

Finally, it is also possible thédreign investment by U.S. firms affects local GDP growth
rates, making foreign GDP growth rates imagkible as instrumeniis explaining foreign
investment. This effect is, however, likelylde very small in magnitude except for a certain
number of small countries, principally tax havethsit draw disproportionate volumes of U.S.
investmenf Since the empirical work presentedtie paper uses average foreign GDP growth
rates weighted by investment levels, this aderstion is very unlikely to contaminate the

estimated results.
3. Data and descriptive statistics

The empirical work presented in section 4 is based on the most comprehensive and
reliable available data on the activities of U.S. multinational firms. The BEA Benchmark
Surveys of U.S. Direct Investment Abroad in 1982, 1989, 1994, 1999, and 2004 provide a panel
of data on the financial and operating characteristics of U.S. multinational fihmstder to
limit the heterogeneity of the sample, observatiare restricted to U.S. firms with parent
companies in manufacturing indues (as defined in the BEA sy using a classification that
corresponds almost exactly to SIC codes 20838) each of the four benchmark years, all
affiliates with sales, assets, or net incomexoess of certain size céf®of no more than $10
million in absolute value, and their parents, were required to file reports. Measures of aggregate
foreign activity of individual firms are obtaiddoy summing measures of activity across the
firmOs foreign affiliates. The surveys coldficient information to quantify domestic and
foreign sales, assets, net property, p&éant equipment, employment compensation, and
employment, as well as R&D spending by pasetd exports from parents to affiliafes.

® For an analysis of the effect of foreign direct investment on GDP growth rates of small tax havens, see Hines
(2005).

" The International Investment and Trade in Services Survey Act governs the collection of the data and the Act
ensures that Ouse of an individual companyQOs data fovéstigative, or regulatory purposes is prohibited.O

Willful noncompliance with the Act can result in penalties of up to $10,000 or a prison term of one year. As a result
of these assurances and penalties, BEA believes that coverage is close to complete and levels of accuracy are high.
8 Manufacturing firms have 56% of the employee compensation and 56% of the property plant and equipment of all
U.S. multinational firms in the BEA data for these years.

° Only a limited number of firms repodd).S. exports from parents to affiliaten 2004 due to a change in reporting
requirements. Therefore, the sampleduto analyze intercompany exportesgmot include observations for 2004.

10



The BEA collects identifiers linking pames and affiliates through time, thereby
permitting the calculation of changes in domeatid foreign input use. Growth rates are
computed as ratios of changes in activity lestwbenchmark years toemages of beginning and
ending period levels of activit}® Since the data include filenchmark survey years b 1982,
1989, 1994, 1999, and 2004 b it is possible to calculategels in this normalized measure for at
most four periods. As the analysonsiders changes gnbbservations of firms that initiate or

terminate global activities between benchmark yasesot part of the analysis for that pertdd.

Table 1 presents means, medians, and stdmt#viations of variables used in the
regressions that follow. Thesttumental variables procedureeagoreign GDP growth rates,
which are calculated by dividinghanges (between benchmark years) in the gross domestic
product per capita of affiliateost countries by th@verage of beginning and ending period
values'? These country growth rates are aggregasig weights equal to a firmOs beginning of
period affiliate net property, plaand equipment in each countryo control forthe possibility
that GDP growth rates affect domestic leveladivity by influencing peent exports to final
consumers abroad, some regressions include asdependent varilEbGDP growth rates
weighted by a parent companyOs beginnimpgdd exports to unrelated parties. Some
regressions also include changes in real &xgh rates, which are computed using nominal
exchange rates taken from Heston, Summers, agrl (R006) and measures of inflation from the
IMF's International Financial Statistics database;réal exchange rate movement is defined to
equal the ratio of the change in the dollar-equivaleaitexchange rate toelaverage of this rate
at the beginning and end of period. Firm-sfieexchange rate changes equal the product of
these real exchange rate changes and weighéd txbeginning of period affiliate net property
plant and equipment in each country.

19 Construction of growth rates around averages of start and end of period values has become standard procedure in
the analysis of firm-level job flows, as in Davis, Fatban, and Haltiwanger (2006). Torngvist, Vartia, and Vartia
(1985), and the appendix to Davis, Haltiwanger and S¢H@®6), compare the propiess of this growth rate

measure to alternatives including log changes and growth rates calculated relative to initial values.

M The change in foreign activity attributable to the groefthurviving parents is considerably larger than is the
change due to net entry and exit of parents in each of the four periods covered by the data. Appendix Table 1 of
Desai, Foley, and Hines (2005) provides a description of changes in net foreign property, plant and equipment
investment of U.S. multinationals, decomposing these changes into the growth of surviving firms, entry by new
firms, and capital reductions due to exit by firms that were previously part of the sample.

12 per capita gross domestic product is the CGDP variable reported by Heston, Summers and Aten (2006),
representing incomes adjusted for purchasing power and reported in current dollars.
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4, The Relationship Between Foreign and Domestic Activity

The simple correlation of changes in foreigwl @omestic activity is evident from Figure
1, which presents a scatter plot of foreign and domestic sales growth rates for multinational firms
in the samplé? As in the regression analysis, foreignwth rates are defined as the ratio of the
change in a measure of foreign activity betweerchmark years to the average of its values in
these years; and domestic growth rates argsslyndefined. The upard sloping relationship
between foreign and domestic sales growthigure 1 suggests a posgicorrelation between

growth rates of foreign and domestic econoadtivity that is invesgated further below.
4.1.  OLS Specifications

Table 2 presents estimated coefficientsfrOLS specifications explaining changes in
the domestic activities of parent companies astfans of changes ineir foreign activities.
All specifications includ fixed effects for two-digit paremdustries in each period, and the
standard errors correct for cluste at the parent company levél The 0.2018 coefficient
reported in column one of Table 2 indicates ttapercent higher foraignet property, plant and
equipment growth is associated with 2.0geat higher domestic net property, plant and
equipment growth by parent companies. Asseumulation displays a similar pattern, the
0.3241 coefficient reported in lconn two implying that 10 percent foreign asset growth is
associated with 3.2 percent domestic asset groWtte regressions reported in columns three
and four consider changeslabor demand. The 0.2454 coeffidieaported in column three
indicates that 10 percent highfereign employment comperigan is associated with a 2.5
percent greater domestic employment corspgan. And the 0.2263 coefficient reported in
column four similarly implies that0 percent higher numbersfofeign employees is associated
with 2.3 percent higher numbavsdomestic employees. A@® all of these measures of
multinational firm activity, the OLS analysis suggebtst increased foreign activity is associated

with greater domestic activity.

4.2.  Instrumental Variables Specifications

13 Foreign sales refers to the sales of a firm~C~)s foreiiatesf, regardless of the destination of those sales, and
domestic sales refers to the sales of a firmOs dompstitions, regardless of the destination of those sales.

14 Information is missing for some firms in certain yeansich is why sample sizes vary between specifications in
Table 2.
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The instrumental variables approach outliaddve relies on the ability of foreign
economic growth rates to explain changes in fpreaictivity levels of U.S. multinational firms.
Table 3 presents the resultsrefiressions of growth ratesfofeign activity on firm-specific
weighted averages of foreign economic groveiies, the weights cosponding to beginning of
period distributions of foreign pperty, plant, and equipmenGrowth rates are defined as in
Table 2, all specifications inclugeeriod-industry fixed effectsna the standard errors correct

for clustering at the parent level.

The results indicate that the economic parfance of foreign economies significantly
influences the foreign activity of U.S. multin@nal firms. The 1.4755 coefficient reported in
column one indicates that 2 percent faster ananerage GDP growth in countries in which a
firm invests is associated with 3.0 percentdagrowth of affiliatenet property, plant and
equipment. Similar results pgar in the regressions repakria columns two through four,
whose coefficients imply that@rcent faster annual GDP grovishassociatedith 2.3 percent
greater foreign asset accumulation, 2.3 pergesdter foreign employee compensation growth,

and 1.3 percent greater foreign employment growth.

As discussed above, foreign economic growtssociated with great&evels of foreign
activity by U.S. firms either because economiavgh increases the value of the foreign output
of U.S. firms or because foreign economic groagincides with reduced real input costs due to
productivity gains or other changel order to consider thesestinct channels, it is useful to
identify the impact of foreign GDP growth orp®rt sales by foreign alfifites, as such sales
presumably are little, if at all, affected by put demand in the affilias® host countries. Such
an exploration addresses conceirat the instrumental varialsl@nalysis is only relevant for
certain types of foreign investments Bdgample, those that serve local markets.

Table 4 builds on the regressions reporte@ahle 3 by adding a variable equal to the
average fraction of affiliate saalirected outside their own hommarkets; this variable is
measured as of the beginning of the period. ifitezaction of this variable and weighted GDP
growth indicates whether parent companies wladfiliates sell their output outside their host
markets are more or less sengtifian others to changes imdimgn economic growth rates.

There are two notable features of the resuksgmted in this tablerirst, and perhaps

13



unsurprisingly, the coefficient on the unirgeted GDP growth variable is positive and
significant in all of the specifitens other than that explairg foreign employment growth.

This implies that capital investment antda demand by firms whosdfiliates do not export
respond positively to foreign GDP growth, whicltansistent either with cost or demand effects
of foreign economic conditions. Second, and ntellengly, the estimated coefficients on the
interaction term are positive all four equations, albeit notagtistically significant, suggesting
that there is no indication that the foreign opieres of firms whose affiliates sell predominantly
to host country markets are thst sensitive to foreign ecamic conditions; if anything, the
reverse may be true. As such, it appearsdbsit considerations are important mechanisms by
which foreign economic growth influences foreign factor demand.

Table 5 presents estimated coefficients finstrumental variables regressions in which
predicted values of changes in foreign activiggdd on coefficients drawn from the regressions
presented in Table 3) are used to explaenges in domestic capital and labor demand. All
specifications include complete sets of pdrindustry fixed effectfor two-digit parent
industries in each period, and the standard ealtow for clustering at the parent level. The
0.2578 coefficient in column one of Table 5 rates that 10 percent greater accumulation of
foreign property plant and equipment, as peedl by host country GDP growth, is associated
with 2.6 percent growth of dom@snet property plant and equipnterThis estimated effect is
quite similar to that implied by the OLS regression reported in column 1 of Table 2. The 0.2387
coefficient in column two indicates that 10 percent greater foreign asset accumulation is
associated with 2.4 percent growth of domestictas®ugh this effect isf marginal statistical
significance. There is no indication that fsraccumulating capital assets in their foreign
affiliates do so at the expense of domestic ehpitcumulation; instead, greater use of foreign

capital appears to stimulatesgter use of domestic capital.

The dependent variable in thegression reported in the tthicolumn of Table 5 is the
growth rate of domestic employee compemsatthe 0.3692 coefficient indicates that greater
total foreign labor compensation is associat@t greater demand for domestic labor. This
estimated effect is somewhat larger than timgiied by the 0.2454 OLS efficient presented in
column three of Table 2, though the two ar¢igtiaally indistinguishake. Similarly, the 0.6550

coefficient in the fourth column of Table 5 imdithat greater foreign employment is associated
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with greater domestic employmeéntFurther regressions (nojparted) indicate that growth-
induced changes in foreign employment compemsger employee are unrelated to changes in
domestic employment compensation per employides evidence is congent with a model of
complementarity in which foreign employmearompensation affects domestic employment
compensation through changes in employmenidesed not through changes in compensation

per employee.
4.3.  Sources of Domestic Growth

There are several channels through whichidoractivities can influence the scope of
domestic operations, including cases in whialeifgn production requirdaputs of tangible or
intellectual property produced the home country. The regpsions presented in Table 6
consider the effects of greater foreign saleslomestic research and development (R&D) and
domestic exports to affiliates located abroad. Columns one and two report estimated coefficients
from regressions in which the dependeaiable is the change in domestic R&DThe 0.3225
estimated coefficient in the OLS regression rggbim column one indicates that 10 percent
faster foreign sales growthassociated with 3.2 pgent more rapid growth of domestic R&D
spending. In order to avoid biigat might arise due to thepb determination of domestic R&D
growth and foreign affiliate sales growth, the sfieation in column two instruments for foreign
sales growth using foreign GDP growth ratedlhe 0.4991 estimated coefficient in this
specification implies a slightly larger effed&f) percent faster foreign sales growth being
associated with 5.0 percent greater domestiDRgending. Since foreign operations stand to
benefit from intangible assetieveloped by R&D spending, iti®t surprising that greater
foreign investment might stimulate additional spending on R&D in the United States.

Columns three and four report estimatedfodents from regressions in which the

dependent variable is the grovitha parent companyOs exportidaffiliates. The estimated

15 Reliable inference from instrumental variables estimation requires strong first stage instruments. The Cragg-
Donald (1993) statistics for the instruments used in columns 1-4 are, respectively, 37.27, 37.61, 28.58, and 9.58.
Critical values computed in Stock and Yogo (2005) imply that conventional 5% level Wald tests based on IV
statistics have actual sizes that exceed thresholds ofdG¥e first three specificatis and 15% fothe fourth.
Consequently, there is no evidence of critical weakness in the first stage instruments.

16 Growth rates that serve as dependent variables in Table 6 are computed in the same way as other growth rates:
they are ratios of changes between benchmark years to averages of beginning and end of period values.
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0.6642 coefficient reported in cohn three indicates that 10 pent higher growth of foreign
sales is associated with 6.6 pemt greater exports from U.S.rpat companies to their foreign
affiliates. The corresponding instrumentatiables coefficient of 0.6473, reported in column
four, indicates that firms whose initial irstenents were concentrated in economies that
subsequently grew rapidly tend to expand tegports from the United States to affiliates
abroad. These results are consistent thitise presented in Table 5, in which domestic

investment and employment growth respond paditito changes in their foreign counterparts.
4.4.  Robustness Checks

As noted earlier, there exist scenarios that raise potential questions about the validity of
the instrument. For example, firms with corsable foreign direct investment in a country
might also export significant amounts of its fipeoduct from the U.S. to unaffiliated customers
in the same country. If this were the caseald&sDP growth would ban invalid instrument,
since high foreign economic growtvould directly stimulate domestic investment to meet U.S.
export demand. The first two regressions presskm Table 7 address this possibility by
including as an independent \alsle a measure of foreign GIRowth weighted by beginning of
period firm exports to unrelatquhrties, constructed from BEA t@dethat identify the destination
of each firmOs U.S. exports to unrelated pafti¢sis also possible #t real exchange rate
movements that are associated with differemc&3DP growth rates might influence relative
prices in a way that directly affects factor demands by multinational firms. The first two
regressions of Table 7 also aésl this concern by including maess of real exchange rate
changes weighted by a firmOs distribution operty, plant and equipent at the beginning of
each period.

Since not all parents are exfms, the use of trade shatata reduces sample sizes
somewhat, but, as the regressions reportedlumns one and two dfable 7 illustrate, the
inclusion of trade-weighted GDdrowth rates and exchange mates very little impact on the
estimated effects of foreign capital accuntiola and employment corepsation growth. Ten
percent faster foreign capital accumulation is essed with 2.7 percent faster domestic capital

¥ The first stage results of this IV specification anddahe presented in column 4licate that Parent Weighted
GDP Growth Rates are significant iredicting foreign sales growth rates.
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accumulation in the regression reported in column one, and 10 percent faster foreign
employment compensation growth is associatgh 3.3 percent faster domestic employment
compensation growth in the regression reportezbiomn two. The estimated direct effects of
trade-weighted foreign GDP growth and exuya rate movements are negligible in both

regressions.

If firms with rapidly growing domestic aciities choose to locatedir foreign operations
in relatively high growth economies, the riésun Table 5 may not accurately reflect the
influence of higher foreign growth rates on domefgtator demands. In order to evaluate this
possibility, the regressions presented in the third fourth columns of Table 7 use measures of
unexpected host country growth as instrume®igecifically, these inaiments are computed by
taking residuals from a regression of GDP growthts own lag, then weighting these residuals
using firm specific weights that correspond tgibeing of period levelsf net property, plant
and equipment. The regressions reported lmnaos three and four of Table 7 are run on the
same sample as that used in the regressiongedpo columns one arttiree of Table 5, and the
estimated coefficients are quite simil@ra503 and 0.2578 in the case of property, plant and
equipment; 0.3888 and 0.3692 in the case of emplolyomnpensation), suggesting that it is the
unpredictable component of GDP gitbvthat is responsible for thiesults appearing in Table 5.
An additional predictor of GDP growth isalable for 1999, when the IMF published two-year
growth predictions for a large number of courdri Computing instruments by first regressing
GDP growth on its own lag and, when availaliME growth projectionsand then weighting
residuals by beginning of period net PPE in eamimtry changes theta@nates very little.

The merger and acquisition activities of multioagl firms raise the possibility that the
estimated impact of foreign investment on dameaavestment might reéict what happens when
one U.S. multinational firm buys another, thgreimultaneously acquiring the targetOs domestic
and foreign assets. If thégquisition activity is most pralent among firms with foreign
affiliates located in high growth countries, theoould be responsible for the pattern that is
apparent in the data. In such cases thenagtd effect of foreign investment on domestic

investment may offer a misleading picture odpes in factor demands, since acquisitions may

18 |n each of the first stages of the specifications ptesen Table 7, Parent Weighted GDP Growth Rates are
significant in explaining growth in foreign activity.
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entail purchasing bundles of foreign and domestgets that are not atthe acquirer would
otherwise desire. The regress@resented in the first fourlomns of Table 8 address this
potential problem by removing from the sampleastations of parent companies that acquire

other U.S. parent companiesdivisions of other parents.

Columns one and two of Table 8 presentS3ipecifications of regressions run on the
restricted sample of firms. Estimated fm&nts on foreign net PPE growth and foreign
employment compensation growth are similathtmse obtained from reggsions using the whole
sample and presented in columns one and thréaldé 2. Estimated effects of foreign changes
on domestic activity in the instrumental varialdgressions presented in columns three and four
of Table 8 are likewise similar to those presenn columns one and three of Table 5. Although
the 0.1419 coefficient in column three is insfgrant, it implies that 10 percent foreign
investment is associated with 1.4 percent greddarestic investment. The 0.3023 coefficient in
column four implies that 10 percent foreign wagewth is associated with 3.0 percent greater

domestic employment compensation growth.

In a related vein, reported estimates do not caghe effect of a domestic firmOs initial
expansion in markets abroad. Since the Nfretion method requires the use of beginning of
period values of foreign activityt,is not possible to construah instrument for new foreign
investment by firms without prior foreign expowe. Firms initiating activity abroad are
responsible for only a small fraction of aggregateifn investment, so thregffect is unlikely to
dominate the total responsiveness of dsticénvestment to foreign activitiéS. It is also
possible to analyze a subset of observatiepsesenting the first period following a firmOs
foreign entry. The regressions presented inmakifive through eight of Table 7 are run on this
subsample of observations. Sample sizes@tessarily very sriigbetween 569 and 611);

nonetheless, the OLS results in columns fivesixére similar to those reported in columns one

¥ The BEA data identify purchases of one U.S. multinatifima by another and purchases of foreign affiliates
previously owned by another firm in the BEA data.

20 See Appendix Table 1 in Desai, Foley and Hines (2005b) for data on the magnitude of entry relative to the
magnitude of growth of existing firms in the BEA dafene BEA data also allow one to consider the effects of
introducing an affiliate on exports from the parent. fiassible to measure average changes in parent exports to
unaffiliated foreign persons in a particular country durirggpé@riod that a new affiliate appears in that country.
During such periods, parent exports appear to incrédse average change in unaffigd parent trade, measured
as the change in unaffiliated parent trade scaled by #rage of beginning and endpdriod unaffiliated trade, is
12.3%.
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and two of the same table for the considerably larger sample of firms that do not merge. Point
estimates of the effects of foreign investmamd foreign employment compensation growth are
larger in the IV specifications reported inwmns seven and eight, and only the effects of

foreign employment compensation growth agmiicant, owing to the small sample siZés.

Thus, there is no indication that foreign expansgassociated with domestic contraction soon

after firms initiate foreign activity>

Although the main specifications preseniteclude fixed effects for each two-digit
industry in each year, there istpotial value in using more ddtd industry classifications.
Some countries may be dominated by small rensbf industries, in which firms experience
common shocks that affect their foreign and ddoestivities; in such cases, the foreign and
domestic investments of the firms, and the GDR&®fcountries in whicthey invest, would all
be positively correlated. Alteatively, large movements in ¢ain commodity prices could
affect domestic and foreign actiyiin particular industries and loerrelated with the growth of
economies that are host countries of U.S. affdiaethese industries. In order to assess the
possibility that these phenomena are imporéanatugh to drive the results, additional tests (not
reported) include fixed effects sgific to each three-digit pareimdustry for each time period in
the dat&€® The estimated coefficients are again \@ngilar to those repaet in Table 5. To
ensure that outliers or large firms do not drive the main results, the specifications presented in
Table 5 have been run as quantile regressansthey have been run using a sample that
excludes the largest 5 percent of the firms engample, as measured by total start of period
foreign property, plant and equipment. The resatéslikewise very siitar to those reported in
Table 5.

4.5.  General Equilibrium Considerations

%L The first stages of the specifications presented in columns 3, 4, and 8 of Table 8 indicate that Parent Weighted
GDP Growth Rates are significant in explaining measures of foreign activity growth. The instrument is positive, but
not significant in the first stage of the specification in column 7, perhaps as a consequence of the small sample size.
22 Selection issues could also obscure the results if #spand domestically when thegase to operate abroad.

Because the data do not include dethitdormation about why firms leave teample and do not track firms when

they terminate their foreign activity, this concern cannaasily addressed. As it happens, not many firms exit the
sample, and those that do tend to be small, so they ldtelyito have major effects dhe estimated coefficients.

% There are 101 two-digit industry/year fixed effects but 302 three-digit industry/year fixed effects.
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These estimated effects of foreign operatimmglomestic sales and factor demands are
identified by differences between firms in @p@wth rates of the foreign economies in which
they invest, which in turn affect the rates aichhfirms expand their foreign investments. As a
result, the estimates are cross-sectional inreathey reflect companss of the subsequent
domestic activities of firms thatvested in certain foreign courgs with firms that invested in
others. The total domestic effedadf policies affecting foreigmvestment include price changes
that affect all firms and are not reflectecchoss-sectional comparisons of some firms with
others. These general equilibrium consideratinolside changes in output prices of industries
with significant foreign exposure, any endogeneffiscts on interest rates, exchange rates,
wages, prices of investment goods, and oth&€rese endogenous price changes are likely to
attenuate, but not reversesign, the estimated firm-leveffects of foreign operations on
domestic capital accumulation, employment, R&Brajing, and exports. In the absence of a
complete general equilibrium analysis it is difficio estimate the aggregate magnitudes of these
effects on the U.S. economy, buetl is nonetheless a presumptiat the signsf aggregate

effects resemble those estimated on the basis of firm-level evidence.
5. Conclusion

Manufacturing firms that expanded thsreign operations between 1982 and 2004
simultaneously expanded their doiesperations, and this rélanship persists when actual
foreign expansions are replaced by predictedesahased on weighted growth rates of foreign
economies. Foreign investment that is triggdrgdoreign economic growth is associated with
growing domestic capital accumulation, employnmearhpensation, R&D, and exports to related
parties. These results run countethe simple intuition that foign direct investment represents
a diversion of domestic economic activity bynis undertaking the foreign investment. This
intuition is based on the notidhat each firm has a fixed @t of global production, so any
additional foreign production cormmet the cost of reduced domestic production. Neither firms
nor economies operate on such a zero-sum Isasthere is ample reastmthink that greater
foreign production associated with foreign eammogrowth might stimulate greater demand for
productive factors in the United States. Whileréhmay be considerabitedividual variation,
the average experience of all U.S. manufacturimgdfiover the last two decades is inconsistent

with the simple story that all foreign expansi@asne at the cost of reduced domestic activity.
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These results carry implications for Ugslicies that influence levels of foreign
investment by U.S. companies. The Unitede&staaixes the foreign incomes of U.S. firms,
permitting taxpayers to claim tax credits for foreign income tax payments and to defer U.S.
taxation of certain unrepatriated profits of figresubsidiaries. A system of taxing foreign
income while providing foreign xacredits is commonly justifiedy appeal to the principle of
capital export neutrality, itself predicated on the intuition that foreign investment reduces
domestic investment on a one-for-one b&si¥he evidence that domestic manufacturing
activity does not appear to fall in responsetweased foreign investment spurred by foreign
economic growth suggests that these princi@aed,the policies they support, are ripe for
reconsideration. If foreign ardbmestic investment are not suhg®s, then it becomes more
attractive to exempt active foreign business medrom domestic taxation, particularly given
the benefits of improving asset ownership allamatly having a tax system that satisfies capital

ownership neutrality (Des and Hines, 2003).

Public fears over the possthbutsourcing of economictagty have added force to
policy proposals that, if enacted, would limit fioeeign activities of American firms. Recent
proposals include those providj specific incentives for firgithat increase domestic
employment relative to foreign employment, arlders applying U.S. labor and environmental
regulations to activities in foign countries. Whatever their merits, adoption of these reforms
would very likely constrain foreign activity by Aenican firms. The evidence provided in this
paper suggests that these initiatives may alge ttee unintended effect of reducing domestic

activity by the same firms.

% The standard international tax theory is developed in Musgrave (1969) and Horst (1980), and reviewed by Gordon
and Hines (2002).
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Figure 1: Domestic and Foreign Sales Growth of Multinational Firms, 1982-2004

Domestic and Foreign Sales Growth
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Note: The vertical and horizontal axes of the figure measure growth rates of domestic sales and foreign sales. Growth
rates are defined as ratios of changes in sales to the average of beginning and ending period values. Each observation

is a single multinational firm between two benchmark years, the benchmark years consisting of 1982, 1989, 1994,
1999 and 2004



Table 1
Descriptive Statistics

Standard

Mean Median  Deviation
Foreign Affiliate Net PPE Growth 0.3127 0.3313 0.8245
Foreign Affiliate Asset Growth 0.4071 0.4275 0.7073
Foreign Affiliate Employment Compensation Growth 0.3191 0.3467 0.7336
Foreign Affiliate Employment Growth 0.1141 0.1088 0.7366
Parent Weighted GDP Growth Rate 0.2368 0.2091 0.1036
Share of Sales Abroad 0.3237 0.2579 0.2998
Domestic Net PPE Growth 0.1295 0.0952 0.8995
Domestic Asset Growth 0.3121 0.3078 0.5330
Domestic Employment Compensation Growth 0.2164 0.2377 0.5066
Domestic Employment Growth -0.0030 0.0005 0.4837
Parent R&D Growth 0.1922 0.2945 0.9320
Growth of Parent Exports to Affiliates 0.2664 0.4013 1.0464
GDP Growth Weighted by Parent Trade 0.2329 0.2093 0.0962
Change in Real Exchange Rate -0.1229 -0.0807 0.2565

Notes: Growth rates of net property, plant and equipment (PPE), assets, employment compensation, and employment are computed as
the ratio of the change in activity between benchmark years to the average of beginning and ending year levels of amtivity. Pa
Weighted GDP growth rate is the weighted change, over benchmark periods, in the gross domestic product per capitdosaffiliate
countries, divided by the average of beginning and ending period values. Values of real gross domestic product peurcapita in ¢
prices are taken from Heston, Summers, and Aten (2006). Country weights used for each parent equal beginning of period net PPE
levels in each country. Share of sales abroad is measured as of the beginning of each period, and it is computed lyysadgsdgatin
each affiliate to persons outside of the affiliate's host country and dividing by total affiliate sales. Growth rates refspareh and
development, and parent exports to affiliates, are ratios of changes between benchmark years to average values of thede¢hmeasure
beginnina and_end of theeriod._ GDP Growth Wehted ty Parent Trade is calculated usiveiohts eual to b&innina of period parent

host country U.S. dollar exchange rate to the average of this rate at the beginning and end of the period, using wemstareqtial

period PPE. Real exchange rates are calculated using hominal exchange rates reported in Heston, Summers, and Aten (2006) and

measures of inflation from the IMF International Financial Statistics database.



Table 2

Changes in Foreign and Domestic Inputs: OLS Specifications

Domestic Domestic
. Domestic Net PPE Domestic Asset  Employment
Dependent Variable: G . Employment
rowth Growth Compensation
Growth
Growth
(1) (2) 3) (4)
Constant -0.3257 -0.1270 -0.3041 0.0565
(0.5472) (0.1254) (0.4059) (0.1099)
Foreign Net PPE 0.2018
Growth (0.0151)
Foreign Asset Growth 0.3241
(0.0153)
Foreign Employment 0.2454
Compensation Growth (0.0150)
Foreign Employment 0.2263
Growth (0.0145)
Period/Industry Fixed
Effects? Y Y Y Y
No. of Obs. 2,968 3,316 2,978 2,968
R-Squared 0.6893 0.3001 0.1904 0.1882

Note: The dependent variables are domestic growth rates of net property, plant and equipment (PPE) (column 1), asséts (column 2
employment compensation (column 3), employment (column 4). Domestic and foreign growth rates are ratios of changes in activity
between benchmark years to averages of the beginning and end of period values. All regressions are OLS specificatigtes that inc
period/industry fixed effects. Heteroskedasticity-consistent standard errors that correct for clustering at the papgadeiel| a
parentheses.



Table 3

Foreign GDP Growth and Changes in Foreign Input Use

Foreign Foreian
Dependent Foreign Net PPE Foreign Asset Employment g
. . Employment
Variable: Growth Growth Compensation
Growth
Growth
(1) 2) 3) 4)
Constant -0.4615 -0.2567 -0.5229 0.0224
(0.1203) (0.0986) (0.0577) (0.5342)
Parent Weighted 1.4755 1.1723 1.1402 0.6746
GDP Growth Rate (0.2888) (0.2368) (0.2711) (0.2536)
Period/Industry
Fixed Effects? Y Y Y Y
No. of Obs. 2,844 3,137 2,842 2,834
R-Squared 0.0720 0.0897 0.0715 0.0478

Note: The dependent variables are foreign growth rates of net property, plant and equipment (PPE) (column 1), assets
(column 2), employment compensation (column 3), and employment (column 4). Foreign growth rates are ratios of changes
in activity between benchmark years to averages of the beginning and end of period values. Parent Weighted GDP growth
rates are the weighted changes, between benchmark periods, in gross domestic product per capita of affiliate host countries,
divided by averages of beginning and end of period values. Values of real gross domestic product per capita in current
prices are taken from Heston, Summers, and Aten (2006). Country weights used for each parent equal beginning of period
net PPE levels in each country. All regressions are OLS specifications that include period/industry fixed effects.
Heteroskedasticity-consistent standard errors that correct for clustering at the parent level appear in parentheses.



Table 4

Foreign GDP Growth and Changes in Foreign Input Use: Further Evidence

Foreign Foreign
Dependent Variable: Fore(lagn Net PPE Foreign Asset Employmept Employment
rowth Growth Compensation
Growth
Growth
1) 2) 3) (4)
Constant -0.3462 0.1192 0.1257 0.0700
(0.1492) (0.1149) (0.1419) (0.5540)
Parent Weighted GDP 1.1986 0.9130 0.9274 0.5280
Growth Rate (0.3583) (0.2973) (0.3407) (0.3347)
Share of sales abroad -0.2006 -0.1306 -0.2152 -0.2153
(0.1394) (0.1110) (0.1266) (0.1291)
Parent Weighted GDP 0.6569 0.5606 0.8638 0.6961
Growth Rate * Share of (0.5300) (0.4230) (0.4798) (0.4859)
Sales Abroad
Period/Industry Fixed
Effects? Y Y Y Y
No. of Obs. 2,774 3,049 2,777 2,769
R-Squared 0.0726 0.0917 0.0754 0.0509

Note: The dependent variables are foreign growth rates of net property, plant and equipment (PPE) (column 1), assets (column 2)
employment compensation (column 3), and employment (column 4). Foreign growth rates are ratios of changes in activity between
benchmark years to averages of the beginning and end of period values. Parent Weighted GDP growth rates are the weighted change
between benchmark periods, in gross domestic product per capita of affiliate host countries, divided by averages of beéginding a

of period values. Values of real gross domestic product per capita in current prices are taken from Heston, Summer&Qii8).Aten
Country weights used for each parent equal beginning of period net PPE levels in each country. Share of sales abroadl & measur

of the beginning of each period, and it is computed by aggregating sales by each affiliate to persons outside of thbafiliate'

country and dividing by total affiliate sales. All regressions are OLS specifications that include period/industry fised effec
Heteroskedasticity-consistent standard errors that correct for clustering at the parent level appear in parentheses.



Table 5

Effects of Foreign Factors on Domestic Factor Demand: IV Specifications

Domestic Domestic
. ] Domestic Net PPE Domestic Asset Employment
Dependent Variable: G . Employment
rowth Growth Compensation
Growth
Growth
1) (2) 3) (4)
Constant 1.0018 0.5452 0.1754 -0.0131
(0.0181) (0.0292) (0.0746) (0.0052)
Foreign Net PPE Growth 0.2578
(0.1184)
Foreign Asset Growth 0.2387
(0.1260)
Foreign Employment 0.3692
Compensation Growth (0.1456)
Foreign Employment 0.6550
Growth (0.2771)
IV w/ Parent Weighted
GDP Growth? Y Y Y Y
Period/Industry Fixed
Effects? Y Y Y Y
No. of Obs. 2,844 3,137 2,842 2,834

Note: The dependent variables are domestic growth rates of net property, plant and equipment (PPE) (column 1), asséts (column 2
employment compensation (column 3), and employment (column 4). Independent variables are corresponding foreign growth rates.
Domestic and foreign growth rates are defined as ratios of changes in activity between benchmark years to averagesmafdghe begin
and end of period values. All regressions are IV specifications in which parent weighed GDP growth rates are used ds fiostrumen
foreign growth rates. These instruments are calculated by first computing GDP growth rates measured as the changetiy host coun
GDP per capita in between benchmark years scaled by average GDP per capita at the beginning and end of the periocalValues of r
gross domestic product per capita in current prices are taken from Heston, Summers, and Aten (2006). These GDP grewth rates ar
then weighted using weights equal to the beginning of period net PPE in each country. All specifications include perjod/indust

fixed effects. Heteroskedastigitonsistent standard errors that correct for clugieairtheparent level ppear inparentheses.



Table 6

Foreign Growth, Domestic R&D, and Domestic Exports

Depgndent Parent R&D Growth Growth of Parent Exports to Affiliates
Variable:
(1) (2) 3) 4)
Constant 1.1877 1.0017 -0.1009 1.7494
(0.0335) (0.2439) (0.2328) (0.0911)
Foreign Sales 0.3225 0.4991 0.6642 0.6473
Growth (0.0318) (0.2316) (0.0373) (0.2525)
IV w/ Parent
Weighted GDP
Growth? N Y N Y
Period/Industry
Fixed Effects? Y Y Y Y
No. of Obs. 2,616 2,616 2,140 2,140
R-Squared 0.1145 0.2184

Note: The dependent variables are the growth rate of parent R&D expenditures (columns 1 and 2) and parent exports to affiliates
(columns 3 and 4). Growth rates are computed by taking ratios of changes in measures in between benchmark years to average
values of measures at the beginning and end of the period. The regressions in columns 1 and 3 are OLS specifications, and the
regressions in columns 2 and 4 are IV specifications. Weighed measures of host country GDP growth are used as instruments for
foreign affiliate sales growth in columns 2 and 4. Instruments are calculated by first computing GDP growth rates measured as
changes in host country GDP per capita between benchmark years scaled by average GDP per capita at the beginning and end of
the period. Values of real gross domestic product per capita in current prices are taken from Heston, Summers, and Aten (2002).
These GDP growth rates are then weighted using weights equal to the beginning of period net PPE in each country. All
specifications include period/industry fixed effects. Heteroskedasticity-consistent standard errors that correct for clustering at the
parent level appear in parentheses.



Table 7

Introducing Controls for Trade Patterns and Exchange Rates, and an Alternative Instrument

Domestic Domestic

Dependent Variable: Domestic Net PPE  Employment Domestic Net PPE Employment

Growth Compensation Growth Compensation
Growth Growth
1) 2) 3) (4)
Constant 0.3898 0.3085 1.0029 0.1654
(0.1649) (0.0459) (0.0181) (0.0702)
Foreign Net PPE Growth 0.2656 0.2503
(0.1368) (0.1184)
Foreign Employment 0.3343 0.3888
Compensation Growth (0.1577) (0.1372)
GDP Growth Weighted -0.1212 -0.1474
by Parent Trade (0.1381) (0.1391)
Change in Real Exchange 0.0289 0.0340
Rate (0.0512) (0.0469)
IV w/ Parent Weighted
2
GDP Growth*~ v v N N
IV w/ Parent Weighted
' 2
GDP Growth Residuals™ N N v v
Period/Industry Fixed
Effects? Y Y Y Y
No. of Obs. 2,309 2,306 2,844 2,842

Note: The dependent variable in columns 1 and 3 is growth of domestic property, plant and equipment (PPE), and the dependent
variable in columns 2 and 4 is growth of domestic employment compensation. Domestic and foreign growth rates are didmed as ra
of changes in activity between benchmark years to averages of the beginning and end of period values. Changes imémgeeal exc
rate equal ratios of changes in the beginning and end of period real host country U.S. dollar exchange rates to avextie values
beginning and end of the period, weighted by beginning of period affiliate PPE. Real host country U.S. dollar exchargge rates a
computed using nominal exchange rates taken from Heston, Summers, and Aten (2006), and inflation is drawn from the IMF
International Financial Statistics database. GDP Growth Weighted by Parent Trade is the weighted average of GDP growth rates,
computed using weights equal to beginning of period parent exports to unrelated parties in a country. Values of pesapita gro

domesticproduct are taken from HestoBummersand Aten(2006). All regressions are IVpecifications. Instrumental variables are
calculated by first computing GDP growth rates measured as the change in host country GDP per capita between benchmark years

scaled by average GDP per capita at the beginning and end of the period. Instruments in columns 1 and 2 weight hosPcountry GD
by beginning of period net PPE in each country. Instruments in the columns 3 and 4 equal residuals from regressionsvthGDP gro
rates on its own lag, with these residuals then weighted by beginning of period PPE in each country. All specificat®ns includ
period/industry fixed effects. Heteroskedasticity-consistent standard errors that correct for clustering at the papp@deie! a
parentheses.



Table 8
Controlling for Mergers and New Entrants

Domestic Domestic Domestic Domestic

Dependent Variable: Domestic Net Employment Domestic Net Employment Domestic Net Employment Domestic Net Employment
P | PPE Growth Compensation PPE Growth Compensation PPE Growth Compensation PPE Growth Compensation

Growth Growth Growth Growth
(1) (2 3 (4) (5) (6) (7) (8)

Constant 0.2828 0.0320 0.2967 0.0075 -0.0715 0.2964 -0.1337 -0.0435

(0.0240) (0.0220) (0.0408) (0.0375) (0.0551) (0.0471) (0.0759) (0.0940)
Foreign Net PPE Growth 0.1944 0.1419 0.1679 0.5164

(0.0164) (0.1118) (0.0318) (0.4770)
Foreign Employment 0.2318 0.3023 0.1911 0.6393
Compensation Growth (0.0164) (0.1286) (0.0286) (0.2984)
IV w/ Parent Weighted
GDP Growth? N N Y Y N N Y Y
Period Fixed Effects? Y Y Y Y Y Y Y Y
Drop Acquirers? Y Y Y Y N N N N
Focus on New Entrants? N N N N Y Y Y Y
No. of Obs. 2,469 2,480 2,368 2,367 605 611 570 569
R-Squared 0.6798 0.1307 0.3983 0.1043

Note: The dependent variables are domestic growth rates of net property, plant and equipment (PPE) (columns 1, 3, Ganwh7)fadmmestic employment compensation (columns 2, 4, 6, and 8).
Domestic and foreign growth rates are ratios of changes in activity between benchmark years to averages of beginningaridcevalaés. The regressions in columns 1, 2, 5 and 6 are OLS
specifications and the regressions in columns 3, 4, 7 and 8 are |V specifications. Parent weighed GDP growth ratesiasgwsethisfor foreign growth rates. Instrumental variables are calculated by
first computing GDP growth rates measured as the change in host country GDP per capita between benchmark years scadeGDp pegregpita at the beginning and end of the period. Values of
real gross domestic product per capita in current prices are taken from Heston, Summers, and Aten (2006). These GD#3 grevitteratveighted using weights equal to the beginning of period net
PPE in each country. The sample is restricted to non-acquirers in columns 1-4 and to new entrants in columns 5-8catibepecdiude period fixed effects. Heteroskedasticity-consistent standard

errors that correct for clustering at the parent level appear in parentheses.



