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Abstract

By definition, services are a flow and not a stock. As a consequence,
direct proximity and interaction between supplier and consumer is more
important than is the case with goods, meaning FDI also plays a differ-
ent mix of roles than in manufacturing sectors. In this paper we focus
on the relative importance of direct cross-border trade and indirect sales
through local establishments, developing and exploiting a data set that
merges information from a number of sources on sector level U.S. inward
and outward sales. Our results provide insight into sector-level variation in
modes of entry (sales through foreign affiliate and cross-border sales), in-
cluding the impact of standard measures of economic distance and relative
stocks of human capital. We examine the determinants of entry modes and
contrast services with manufacturing sectors to assess whether motives for
affiliate activity are based on the same determinants. In contrasts with
FDI in manufacturing, overseas multinational activity in services increases
relative to direct exports the further away are host countries, the lower are
investment barriers and the bigger are markets. Common language famil-
iarities and manufacturing FDI foster affiliate activity additionally. The
impact of factors like corporate tax rates and relative stocks of human
capital on modes of service delivery varies across sectors, indicating the
heterogeneous nature of services across sectors. For manufacturing sec-
tors, the impact of the determinants of modes of entry significantly differ
from our results found in service sectors, mainly with respect to distance.
The evidence on interdependence across modes and the importance of lo-
cal affiliates implies that the impact of policy in any one mode is likely to
depend on the mix of domestic regulation and policy across modes.
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1 Introduction

Because by definition services are a flow and not a stock, direct proximity and
interaction between user and supplier are more important for trade in services
than for trade in goods (Hill, 1997). However, because of technical change, the
proximity burden has progressively weakened in recent decades for some (but
not all) service activities. This has led both to growth in services trade, and
to a nascent empirical and theoretical literature on trade in services (Francois
and Hoekman, 2009).

Proximity and jointness in production has important implications for the
normative and positive aspects of trade and foreign investment in services.
Bhagwati (1984) has emphasized the implications of a decline in the cost of
distance, highlighting mechanisms through which services are ”disembodied”
or ”splintered” from goods or people as ”carriers.” Trade in services may then
expand as a result of the incentive to ”splinter” the production chain geograph-
ically, not just in terms of tangible inputs but also services. The subsequent
literature calls this process fragmentation. In both goods and service sectors,
fragmentation can lead to basic changes in the structure and pattern of trade, as
low-wage activities can be sliced away and outsourced (Francois, 1990; Baldwin
and Robert-Nicoud, 2007). However, the significance of underlying proximity
constraints for service transactions to be feasible means that ”trade” may re-
quire a heavier dose of local presence of suppliers in the mix of cross-border
and local supplied services than is the case with goods (Fillat-Castejón et al.,
2008).1 The local presence component of services trade may be foreign or do-
mestic. In general, services provision will often have an element of jointness in
production, in the sense that complementary inputs - including other services
- are needed to allow effective exchange (trade) of a service to occur. This is
recognized in the policy community, where the cross-border and local presence
(or commercial establishment) components of international service transactions
are referred to as modes of supply (Francois and Hoekman, 2009).

Motivated by the recent theoretical literature, there is a large body of em-
pirical research testing different models of multinational activity, with an em-
phasis on goods trade and investment. In general, the empirical literature seems
to find more support for horizontal FDI motives (Brainard, 1997; Carr et al.,
2001; Bloningen et al., 2003), although some studies also find evidence for the

1Horn and Shy (1996) argue that once account is taken of the fact that many services
are also bundled with goods, and that the associated services-input bundle is non-tradable
in the sense it must be provided locally, in direct proximity to the consumer/buyer of the
goods, the impact of liberalization of trade in goods can be limited because of differences in
the prices/costs of the ancillary local services that make up the ”product bundle”.
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vertically integrated multinational firm (Hanson et al., 2001). Due to data lim-
itations, this literature is largely based on aggregate data2. The data issues
are even more severe for services investment than for goods, placing even more
constraints on scope for empirical analysis of services trade and FDI linkages.
Indeed, because of data issues the recent literature along these lines uses FDI
flows or stocks as a proxy for affiliate sales. For example, Grünfeld and Moxnes
(2003) explore the determinants of services trade and foreign affiliate sales (they
use FDI stocks as proxy for foreign affiliate sales) in a gravity model, finding
that trade barriers and distance have a strong negative impact on exports and
FDI (a proxy for foreign affiliate sales), while GDP and similar income levels
have a significant positive impact. Kolstad and Villanger (2008) study the de-
terminants of service FDI with panel analysis for the whole service sector and
a small number of sub-sectors. They conclude that FDI in services tends to be
more market seeking and find strong correlation between manufacturing FDI
and FDI in producer services as well as an important impact of institutional
quality and democracy on services FDI. Mirza and Nicoletti (2004) develop an
extended gravity model and explore whether services trade differs from trade
in goods, but they do not look at FDI and foreign affiliate sales. In addition,
Kimura and Lee (2006) and Lennon (2008) explore the differences and com-
plementarities between trade in goods and trade in services, whereby Lennon
(2008) uses disaggregated data classified in four IMF BOPS sub-sectors. Fillat-
Castejón et al. (2008) examine more service sectors, based on more detailed
IMF BOPS categories and stressing long-run linkages, but again using FDI as
a proxy for affiliate sales.

In this paper we depart from the recent literature in a number of substantive
ways. First, we work directly with a panel of affiliate sales, rather than a
FDI proxy. These data allow more sector detail than in the recent literature.
With these data, we directly examine the relationship between cross-border
sales and multinational affiliate sales as alternative modes of foreign market
penetration. In addition, and again in contrast to the recent literature, we
directly contrast observed patterns of services trade and affiliate sales with
the corresponding patterns of cross-border and affiliate sales for manufacturing
firms. We focus on the relative importance of direct cross-border trade and
indirect sales through local establishments, developing and exploiting a data set
that merges information from a number of sources on sector level U.S. inward
and outward sales. Focusing on the U.S. as both a source and destination market
provides insight into sector-level variation in modes of entry (foreign affiliate

2See for example Bloningen (2005) for a detailed literature review on FDI determinants.
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sales and cross-border), including the impact of standard measures of economic
distance and relative stocks of human capital. Our results highlight sector-level
variation in modes of entry (sales through foreign affiliate and cross-border
sales). In contrast with FDI in manufacturing, overseas multinational activity
increases relative to direct exports the further away are host countries, the lower
are investment barriers and the higher is manufacturing FDI. Common language
familiarities and bigger markets foster affiliate activity additionally. The impact
of factors like corporate tax rates and relative stocks of human capital on modes
of service delivery varies across sectors, indicating the heterogeneous nature of
services across sectors and suggesting that the core factors to emphasize in
developing a full analytical picture for trade and FDI in services may vary in
important ways from the relevant set of factors for goods. In addition, given
evidence of interdependence across modes and the importance of local affiliates,
the impact of policy in any one mode is likely to depend on the mix of domestic
regulation and policy across modes.

We proceed in this paper as follows. In Section 2, we provide an overview of
special characteristics of services and patterns of service trade and FDI. Section
3 gives a brief overview of related literature on determinants of entry modes.
The next section, section 4, describes the data set in more detail and highlights
the motives of becoming multinational. Bilateral data on foreign affiliate sales
and unaffiliated and partly affiliated cross-border sales for services as well as
manufacturing sectors come from the Bureau of Economic Analysis. We also
work with the recent IIDE Trade in Services Database, which offers a panel
of bilateral total trade flows by service sector from the 1990s to 2006. Taken
together, these data allow us to recover affiliated (intra-firm) services trade by
sector for several OECD source and destination markets. Trade data for total
manufacturing and seven sub-sectors are drawn from the WITS database. Our
estimation strategy and the estimation results for service sectors are discussed
in Section 5. We apply a mixture of GLM models, three-stage least squares
methods and seemingly unrelated equations to explore the relationship between
cross-border and FDI based modes. By using shares of affiliate sales and cross-
border sales in total foreign sales our estimates avoid the simultaneity problem
between affiliate and cross-border activity. A contrasting study on determinants
in manufacturing sectors is presented in Section 6. We offer a brief summary
and concluding remarks in Section 7. The appendix provides all details on data
and estimation results.
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2 Patterns of services trade and FDI

The WTO distinguishes four different modes of supply3, which have also been
adopted for the General Agreement of Trade in Services (GATS):

• Mode 1 - cross-border trade: when suppliers of services in one country
supply services to consumers in another country without either supplier
or consumer moving into the territory of the other

• Mode 2 - consumption abroad: process by which a consumer resident in
one country moves to another country to obtain a service

• Mode 3 - commercial presence: enterprises in an economy supply services
internationally through the activities of their foreign affiliates abroad

• Mode 4 - movement of natural persons: process by which an individual
moves to the country of the consumer in order to provide a service.

Multinationals are obviously important for Mode 3 trade. They are also
important for Mode 4 (which includes movement of technical personnel), and
Mode 1 (as MNEs also engage in direct exports). The significant role of multi-
national firms in trade in services is depicted in Table 1 and 2 and will be
discussed more below. From Table 1 and 2 it is clear that local presence is
an important dimension of trade in services. In recent years the majority of
both U.S. international sales and purchases of services was through affiliates
(see Figure 1). In contrast to the persistent deficit in goods trade, the United
States runs surpluses in trade in services. Over the period 1999-2005, both
U.S. cross-border exports and imports increased in all major service categories.
The largest increase in cross-border exports and imports was in other private
services, mainly reflecting increases in business, professional and technical ser-
vices.4 However, the majority of U.S. international services transactions was
through foreign affiliate sales, which marked strong sales growth over the pe-
riod 1999-2005 (Figure 1). The largest increase for sales by U.S. multinationals
through their foreign affiliates was attributable to affiliates in finance and in-

3This typology for modes was developed by Sampson and Snape (1985) and was largely
adopted as a framework for the GATS.

4Other private services include education, financial services, insurance, telecommunica-
tions, ”business, professional and technical services” and ”other services”. ”Business, profes-
sional and technical services ” (BPT) consist of a variety of services, such as computer and in-
formation services, management and consulting services, research and development and testing
services, operational leasing and ”other BPT services” (for instance legal services, advertising
services, accounting services and architectural, engineering and other technical services).
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surance services and in ”professional, scientific and technical services”.5 Sales
by foreign multinationals through U.S. affiliates were largest in finance and
professional, scientific and technical services, but have not experienced growth
in insurance services. In PST services, the largest increase was attributable
to affiliates in computer and information services, management and consulting
services as well as in other PST services, including legal services, advertising
services and architectural, engineering and other technical services.

Interestingly, in finance services the majority of sales of services is through
foreign affiliates, rather than direct cross-border trade, although the availabil-
ity of online financial services is rising rapidly. This prevailing role of foreign
affiliate sales stresses the importance of location of production and proximity
constraints regarding the supply of services through multinationals. Data on
trade and foreign affiliate sales in insurance services reflect the effects of dereg-
ulation. Insurance services have experienced a tremendous increase in outward
sales (sales by U.S. multinationals through foreign affiliates) and cross-border
trade, while inward sales (sales by foreign multinationals through U.S. affili-
ates) decreased slightly over the period 1999-2005. However, the dominant role
of supply through local establishments can also be seen in insurance services.

Regarding the share of unaffiliated and affiliated trade the dominant role of
affiliated trade in business, professional and technical services is apparent. The
share of affiliated trade for this sectoral category is much grater than the shares
of affiliate trade for other service classes, which illustrates the importance of
intra-firm trade in this service category. Trade within multinational companies
(affiliate trade) accounted for 25.9 percent of U.S. exports of private services in
2005 and for 22 percent of U.S. imports of private services. In contrast, affiliated
trade in business, professional and technical services accounted for 50.1 percent
of total exports and for 69.6 percent of total imports in 2005. In addition, data
on U.S. cross-border trade and commercial presence support a complementary
relationship between local establishments and direct cross-border trade. For the
industries included, trade flows and affiliate sales show a positive correlation in
both directions, but the correlation is much stronger for outward activities and
exports (67.71 percent) than for inward activities and imports (39.71 percent).
Over the last decade, both cross-border exports and imports as well as foreign
affiliate sales increased significantly and suggest a clear interdependence across
modes. Depending on the mix of domestic regulations and FDI policies U.S.
multinationals tend to supply foreign markets through local establishments and

5Data on foreign affiliate sales are collected separately by BEA, which explains different
names. However, ”professional, scientific and technical services” (PST) cover the same service
industries as in ”business, professional and technical services” and are comparable.
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via cross-border trade. The determinants of entry modes (commercial presence
versus cross-border trade) and patterns of service delivery will be examined
more below.

3 Determinants of entry modes

Globalization in services has yielded a set of sectors dominated by multinational
companies and high profile investments, as well as a governing institutional
structure for service trade (the GATS) that emphasizes multiple delivery modes
in the structure of trade negotiations and commitments. This in turn has
given rise to emphasis in the empirical literature on the determinants and the
relationship between trade and FDI in services. Analytically, the literature on
FDI in services is largely guided by the body of empirical evidence and related
theoretical literature on patterns of trade and FDI in goods. In some ways,
the emphasis of the analytical literature is on factors that should apply to both
goods and services sectors. However, given the greater role of proximity and
coordination costs between provider and buyer, we can also expect important
differences to emerge as the literature on services matures.

From a theoretical point of view, building on the OLI framework6 two main
sets of explanations are used with respect to the activities of multinational goods
firms. According to the proximity-concentration hypotheses or horizontal FDI
strategy, firms’ decisions to become multinational are motivated by better access
to foreign destination markets at the expense of production scale economies
(Horstmann and Markusen, 1992; Brainard, 1993). An important element of
access in this context is the ability of local plants to avoid transport costs,
tariffs, and related costs following from operating with plants located outside
the destination or target market. Hence, firms are faced with the decision
of producing at home and exporting goods to foreign markets with variable
distance costs or establishing a local plant in the host market that involves
additional fixed costs. Firms establish affiliates abroad in order to move closer
to customers and achieve gains from better market access and reduced trade
costs. There may be an offsetting factor, where firms are producing specialized
intermediate goods feeding into integrated production processes (like in the
motor vehicle sector and its requirements for just in time delivery). In this
case, distance then implies greater coordination costs, so that firms may be

6Dunning (1977, 1979) developed the eclectic paradigm of FDI, combining the reasons (ad-
vantages) for firm to act internationally and the modes of entry. In the theory of multinational
firms, FDI is explained by three types of advantages: ownership, location and internalization
advantages (OLI-framework).
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more likely to invest in markets close to home. Indeed, FDI in a number of
sectors (like transport equipment) reflects this second aspect of distance.

A second strand of the literature explains vertical expansion abroad mo-
tivated by factor proportion differences. This factor-proportions hypothesis
(Helpman, 1984; Helpman and Krugman, 1985) explains the fragmentation of
production as following from differences in factor endowments and resulting
factor price differentials. Hence, firms outsource certain stages of production
to foreign countries in order to gain from factor price differences and reduced
overall production costs. An integrated approach of the two streams - the factor-
proportions model and the proximity-concentration model - is the knowledge
capital model (Markusen et al., 1996; Markusen, 1997, 2002). According to
the knowledge-capital model, different types of firms, following different deliv-
ery strategies, can co-exist. Firms decide whether it is profitable to become
vertically integrated, or horizontally integrated, or stay as a domestic firm pro-
ducing solely in the home market and serving foreign markets through exports.
Different driving forces for the decision of firms to become multinational - hori-
zontal and vertical FDI motives - or to serve markets through exports therefore
predict that firms will react differently to certain country characteristics such
as market size, distance between markets and market structure depending on
the delivery mode they have chosen.

More recently, the theoretical literature on multinational firms highlights
heterogeneity with respect to important characteristics such as productivity
(Melitz, 2003; Helpman et al., 2004). According to the model by Helpman
et al. (2004), the decision of firms to become multinational depends on their
productivity. Thus, setting up an affiliate in foreign countries only pays for
the most productive firms. Firms with intermediate levels of productivity serve
foreign markets through exports, while low-productivity firms produce only
for the home market. It is important to note that the coexistence of firms
operating through different modes of delivery is not limited to models of cost
heterogeneity. Markusen (2002), for example, demonstrates that a mixture of
MNEs and exporting firms can coexist under imperfect competition without
heterogeneity, depending on relative endowments and trade costs.

For service firms, there are parallels to the proximity mechanisms stressed in
the literature and outlined above for goods. Because of what we call the prox-
imity burden, we can expect increased costs linked to the coordination between
provider and customer as the distance increases from the firm to its customers.
To the extent this holds true, increased distance may then provide increased
incentive to engage in FDI instead of cross-border trade in services, much as
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transport costs may encourage FDI in goods. Similarly, to the extent such FDI
involves fixed costs, large markets offer a better opportunity to spread fixed
costs linked to FDI, so that size may play a role in the balance between cross-
border and establishment based trade. At the same time, the knowledge capital
model implies that, for some sectors, the choice between local establishment and
direct trade may also be linked to risk of appropriation of firm-specific assets
like business models (where the risk is linked to skill levels and institutional
features of the market). In addition, if service firms are selling locally with a
mix of locally produced and home produced inputs, FDI restrictions are also
likely to affect the relative patterns of affiliate and direct sales.

4 Data

For the purpose of this paper we work with a multi-sourced data set on sector
level U.S. exports and imports. Bilateral data on foreign affiliate sales as well
as unaffiliated and partly affiliated cross-border sales come from the Bureau of
Economic Analysis. Cross-border transactions include both affiliated and un-
affiliated transactions between U.S. companies and foreign residents. Affiliated
cross-border trade indicates intra-firm trade within multinational companies
and consists of trade between U.S. parent companies and their foreign affiliates
and transactions between U.S. affiliates and their foreign parent groups. In
order to describe Mode 3, commercial presence, we make use of U.S. Foreign
Affiliates Trade Statistics (FATS) published by BEA, which illustrates the im-
portance of services in affiliate activities. These data are drawn from benchmark
and annual sample surveys of U.S. direct investment abroad and of foreign in-
vestment in the United States. By using the FATS data we gather information
on sales of services by majority-owned foreign affiliates and on sales of majority-
owned U.S. affiliates. One advantage of this data is that it has been classified
by destination of sales through affiliates. However, data on sales through af-
filiates are published by primary industry of the affiliate and not by type of
service which asks for reclassification. Our dataset on foreign affiliates sales
finally covers 13 service sectors over the years 1997 to 2005. In addition, we
also work with the recent IIDE Trade in Services Database, which offers a panel
of bilateral total trade flows by sector from the 1990s to 2006. Taken together,
these data allow us to recover affiliated (intra-firm) services trade by sector for
several OECD source and destination markets. Data on foreign affiliate sales in
manufacturing sectors are also taken from the BEA’s publications. Addition-
ally, trade data for total manufacturing and seven sub-sectors are drawn from
the WITS database. The final dataset includes bilateral U.S. trade and foreign
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affiliate sales for 10 partner countries in total. They include: Australia, Brazil,
Canada, France, Germany, Japan, Mexico, The Netherlands, Switzerland and
the United Kingdom. Detailed statistics on the data are offered in the appendix.

To identify the determinants of entry modes we use several explanatory vari-
ables suggested by the recent theoretical and empirical literature. The size of
the host country markets are captured through GDP (measured in current U.S.
dollars). According to previous literature, market size is expected to have a
positive impact on services trade and foreign affiliate sales. GDP, income and
population data are taken from the World Development Indicators database.
In addition, we employ a similarity index for per capita income to proxy for
skill and human capital differences. The similarity index ranges from 0 to 1,
whereby a higher score means a higher degree of per-capita income similarity,
implying a similar per capita stock of skills and human capital. The similarity
index is used to help identify whether multinational activity is motivated by
horizontal FDI strategies (trading partner are more similar) or vertical FDI
strategies (trading partner are dissimilar in their factor endowments and factor
prices). Hence, a positive coefficient on the similarity index can be interpreted
in favor of horizontal FDI motives. In addition, per capita income inequali-
ties can also be used to test for the convergence hypothesis (Markusen, 1995;
Markusen and Venables, 1998) which suggests that multinational firms become
more important relative to domestic firms the more similar are countries in size
and endowments. Next, to reflect the proximity burden, we include geographic
distance7 between the United States and the respective partner countries as
a proxy for transportation costs (variable distance costs). Hence, we expect a
positive coefficient on geographic distance if local establishment sales and cross-
border trade act as substitutes (supporting the horizontal FDI model), since
variable distance cost make cross-border trade more expensive so that affiliates
in the host country could pay for firms. A negative coefficient on distance indi-
cates a complementary relationship between trade and foreign affiliate sales and
supports the vertical FDI model. In order to capture some cultural influences
we include a language dummy, which indicates if home and host country share
a common language familiarity and generally share the same cultural heritage.
Since a common language plays an important role in services trade we expect a
positive coefficient on language, fostering the establishment of affiliates in the
host market to a greater extent than cross-border trade. Geographic distance,

7Geographic distance is calculated following the great circle formula, which uses latitudes
and longitudes of the relevant capital cities.
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together with data on cultural familiarity are taken from Mayer and Zignago
(2006)8.

All determinants of affiliate activity described so far, such as market size,
geographic distance to trade partners, and to a lesser extent economic devel-
opment and education levels, are beyond the influence of trade policy. Nev-
ertheless, economic and trade policies are used to influence the activities of
multinational firms through various channels (Blomström and Kokko, 2003),
and so these need to be accounted for in the economic analysis. To capture the
impact of FDI and trade policies on multinational activity we include several
indices designed to quantify the underlying trade and investment climate of
host and source markets. We include the measures of the OECD’s FDI Reg-
ulatory Restrictiveness Index9. The index captures deviations from national
treatment in order to identify discrimination against foreign investment and is
measured on a 0-to-1 scale, with 0 representing full openness and 1 prohibition.
Hence, we expect a negative coefficient on the FDI regulatory restrictiveness in-
dex. The advantage of the OECD’s FDI restrictiveness index is that it displays
sector-specific levels of restrictiveness and covers important main sectors and
several sub-sectors. In addition, we make use of the Heritage Foundation index
of economic freedom which comprises 10 components of economic freedom, such
as trade freedom and investment freedom as well as an averaged overall score.
The indices are scaled from 0 to 100, with 100 indicating the highest level of
freedom. Hence, we expect a positive coefficient on this variable. The Her-
itage Foundation index does not account for sectoral freedom differences and
is therefore only used for sensitivity analysis. In addition to indices displaying
the investment and trade climate, we include the destination-market corporate
income tax rate for obvious reasons regarding location decisions according to
tax rate advantages. Central and sub-central corporate income tax rates are
taken from the OECD’s tax database10 and KPMG’s Corporate and Indirect
tax rate Survey 200711. The establishment of local affiliates should be preferred
towards cross-border trade the lower is the corporate tax rate in the destina-
tion market relative to the home market, since affiliate profits are taxed at the
foreign tax rate while cross-border trade profits are taxed at the home-market
rate. Additionally, we introduce dummy variables for member countries of the
European Union and NAFTA to capture the effects of integrated markets and
free trade agreements. Furthermore, to address the discussion on fragmentation

8http://www.cepii.com/anglaisgraph/bdd/distances.htm
9http://www.oecd.org/dataoecd/1/40/40476272.pdf

10http://www.oecd.org/ctp/taxdatabase
11http://www.kpmg.com/SiteCollectionDocuments/2007CorporateandIndirectTaxRateSurvey.pdf
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and the increased importance of traded services in the fragmentation process
we include manufacturing FDI12 in our empirical analysis. This allows us to
study the role of services as inputs in the manufacturing process and accounts
for indirect exports of services. Thus, we expect a positive relationship between
manufacturing FDI and affiliate activity. In addition, given the linkage between
manufacturing and services trade, both FDI streams are influenced by invest-
ment regulation and policies across modes which needs to be considered in the
actual policy environment.

5 Simultaneity across modes

Because of the need to consider different modes of supply, the availability of ser-
vices and the relationship between different modes, international service trans-
actions are more complex to analyze than goods transactions. Apart from this
it makes little sense to speak generically about ’the service sector’ since dif-
ferent service sectors have different properties and require different modes of
supply. In order to give a better understanding of the interactions between var-
ious modes we study the linkages between cross-border trade and local sales of
services through affiliates at a sectoral level - distinguishing between 13 major
service categories. Our empirical results therefore provide insight into sector-
level variation in modes of entry (foreign affiliate sales and cross-border). We
employ a mixture of GLM models, three-stage least squares methods and seem-
ingly unrelated equations to explore the relationship between cross-border and
FDI based modes. In order to avoid simultaneity problems between affiliate
activity and cross-border trade we use shares of affiliate sales and cross-border
sales in total foreign sales as dependent variables. Distinguishing between in-
ward and outward activities our empirical analysis is based on the following two
shares first introduced by Brainard (1993, 1997):

• Outward affiliate sales share: Share of outward affiliate sales in total
outward sales

• Inward affiliate sales share: Share of inward affiliate sales in total inward
sales

In order to examine the impact and importance of various determinants and
motives of different entry modes we focus on the set of explanatory variables
introduced above. The advantage of our panel set of data at sectoral level is

12Data on manufacturing FDI are taken from the Bureau of Economic Analysis and comprise
FDI in the United States and U.S. direct investment positions abroad.
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threefold. It allows us to study the allocation of multinational activity across
countries, across time and also between sectors. We perform different empirical
specifications to analyze the determinants of entry modes in services trade. We
begin by estimating the outward and inward side, using standard specifications.
Subsequently, we account for the relationship between total sales and the share
of affiliate sales by estimating the entry mode equations jointly using seemingly
unrelated regression specification.

5.1 Preliminaries

Before we turn to the relationship between trade across the border and produc-
ing abroad, we discuss the basic gravity type patterns for levels of cross-border
and affiliate sales. In its original formulation, the gravity model originally pre-
dicted bilateral trade flows as a function of distance between any two countries
and their size. The approach has been widely applied in international trade lit-
erature. Recently, the original model specification (Tinbergen, 1962) has been
augmented by the inclusion of additional variables which are thought to effect
trade flows, such as dummy variables for language familiarities, trade barriers
or historical linkages between the countries. In addition, better controls have
been introduced for country-specific factors in the standard model of bilateral
flows (Baldwin and Taglioni, 2006; Feenstra, 2002). Since trade flows between
countries change over time, the empirical estimation of gravity models is in-
creasingly conducted using panel data specifications which is also used in this
paper. To assess the gravity type patterns of direct cross-border trade and af-
filiate sales we use an augmented standard gravity model, which can be written
as

lnTradejit = α0 + β1Xit + β2Xi + β3Xij + εjit, (1)

where i, t and j index countries, time and service sectors. The dependent
variable Tradejit represents either direct cross-border trade volumes (exports
or imports) or affiliate sales (outward or inward affiliate sales). While vector
Xit represents time-varying explanatory variables for country i (GDP, similar-
ity index, tax rates, freedom indices, etc.), vector Xi comprises time invariant
explanatory variables for country i (distance, common language). Vector Xij

displays sector-varying explanatory variables for country i, like the FDI restric-
tiveness index. Concerning the interpretation of the results it is important to
note that the gravity equations for outward flows and inward flows differ. While
the outward gravity equation depicts how characteristics of the host markets
effect the volume of trade flows, given that the home market is the United
States, the inward equations display how characteristics of the source country
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influence the volume of trade, given that the destination market is the United
States. We apply a system of simultaneous system estimations, in which ex-
ports and affiliate sales are treated as endogenous. Table ( 4) reports the pat-
terns for levels of outward affiliate sales and cross-border exports, applying
three-stage least squares (3SLS) methods. As hypothesized before, increased
distance between suppliers and consumers makes exports less attractive and
leads to more affiliate activity, while exports decrease with increasing variable
distance cost. The coefficient of the restrictiveness index has the predicted
negative sign. Affiliate activity decreases the higher are FDI flow restrictions
and U.S. multinationals serve foreign markets through exports if discriminatory
barriers are high. Moreover, the United States tend to export more the bigger
are host markets. Interestingly, the impact of the endogenous variables affiliate
sales and exports are both positive, indicating a complementary relationship
between cross-border exports and commercial presence. In addition, our results
suggest a positive relationship between manufacturing FDI and affiliate sales
for some service sectors. Moreover, a common language just seems to be im-
portant for some service sectors, like telecommunication, finance, insurance and
R&D services. The other gravity variables such as the corporate tax rate or
the similarity index vary across sectors, indicating the heterogenous nature of
services.

Turning to the inward gravity equations we consider that patterns of cross-
border imports and affiliate sales depict the characteristics of the home market.
Table ( 5) reports the gravity estimation results applying 3SLS estimation proce-
dures. We find a consistent negative impact of the distance variable on imports,
indicating that imports decrease with increasing variable distance cost. The im-
pact of distance on affiliate sales is ambiguous and varies by sector. Common
language familiarities seem to have an important impact on inward affiliate
sales and imports to the United States. Moreover, our gravity pattern suggest
that inward affiliate sales increase the bigger is the home market (except for
insurance and financial services), indicating that bigger home markets tend to
import more to the United States. However, no clear conlusion can be drawn
from the restrictiveness index. Again, the coefficient on manufacturing FDI
supports linkages between investment in manufacturing and service sectors.
The basic gravity type patterns of cross-border and affiliate sales highlight the
importance of factors like distance, market size, manufacturing FDI and dis-
criminatory barriers for affiliate sales. Since direct cross-border trade and af-
filiates sales may act as alternative modes of foreign market penetration, we
examine the impact of distance, FDI restrictions, language familiarity, skill
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and human capital differences, FDI in manufacturing and additional factors in
determining the motive of overseas production relative to direct cross-border
sales.

5.2 Outward Shares

Given that the United States is always the home market, outward shares analyze
how characteristics of the destination markets determine the choice between
exporting and affiliate sales. The baseline econometric model can be written as

OUTSHj
it = α0 + β1Xit + β2Xi + β3Xij + υj

it, (2)

where i, t and j index countries, time and service sectors. While vector Xit rep-
resents time-varying explanatory variables for country i (GDP, similarity index,
tax rates, freedom indices, etc.), vector Xi comprises time invariant explana-
tory variables for country i (distance, common language). Vector Xij displays
sector-varying explanatory variables for country i, like the FDI restrictiveness
index. υj

it represents the respective error term. As proposed by Papke and
Wooldridge (1996) we use GLM-based estimators as preferred econometric ap-
proach. As a measure of robustness of the results we also use the share of
exports in total outward sales as dependent variable. Table ( 6) reports the re-
sults using OUTSH, the share of outward affiliates sales in total outward sales,
as dependent variable applying GLM estimation approaches. We find a very
consistent positive impact of distance on the likelihood of U.S. firms to establish
affiliates in foreign countries across all service categories. The results suggest
that proximity between consumers and suppliers of services is still needed or
desired, so that multinational activity relative to exports increases the further
away are destination markets. The impact of FDI restrictions on the share of
outward affiliate sales is mainly negative, indicating that discriminatory barriers
have a strong interfering aspect on affiliate sales. The coefficient of the com-
mon language variable shows generally the expected sign, although our results
support sector level differences. In addition, regarding characteristics between
the United States as the home market and various destination markets the co-
efficients on the similarity index show up differences between sectors. While we
stated above that vertical FDI mainly takes place between countries which are
dissimilar in their factor endowments and horizontal FDI takes place between
similar countries, the results are ambiguous and once again point out that ser-
vices differ across sectors.
In a first step, we estimated equation (2) alone using GLM specifications. In
a second step, we also test for linkages between total outward sales (affiliate
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sales+cross border sales) and the outward affiliate sales share. Consequently,
we estimate both influencing variables jointly using the seemingly unrelated
regression (SUR) procedure. Since both variables - total sales and FDI inten-
sity - are influenced by the same determinants, the residuals of both single
equations might contain some information of omitted variables. By imposing
a joint variance covariance structure SUR takes contemporaneous correlations
into account. Table ( 7) reports results from the baseline equation using SUR
estimation. Applying SUR supports the results found in the base equation
and related literature. Again, our results show a consistent strong impact of
distance, discriminatory barriers and language familiarities on total sales and
affiliate sales. Moreover, the coefficient on manufacturing FDI supports the
previous findings in related literature that manufacturing FDI is intertwined
with trade in services, since services are used as inputs in the manufacturing
process.

5.3 Inward Shares

Turning to imports and foreign multinational activity in the United States it is
important to note that equation regarding the inward share is not equivalent
to the equation depicting the outward share. In particular, while the outward
equation explains how characteristics of the host markets determine the choice
between exporting and local presence abroad, given that the home market is the
United States, the inward equation displays how characteristics of the source
country influence the mode of entry, given that the destination market is the
United States. The baseline econometric model can be written as

INSHj
it = α0 + β1Xit + β2Xi + β3Xij + ψj

it, (3)

where i, t and j index countries, time and service sectors. While vector Xit rep-
resents time-varying explanatory variables for country i (GDP, similarity index,
tax rates, freedom indices, etc.), vector Xi comprises time invariant explana-
tory variables for country i (distance, common language). Vector Xij displays
sector-varying explanatory variables for country i, like the FDI restrictiveness
index. ψj

it represents the respective error term. Similar to the outward equation
we apply GLM estimation procedures and use the share of imports as alterna-
tive in order to check for the robustness of the results. Estimates on the share
of inward affiliate sales in total inward sales are reported in Table ( 8). The im-
pact of distance on the share of inward affiliate sales is ambiguous and varies by
sector. While some sectors, such as financial, information, business and R&D
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services, show a significant positive effect, the FDI intensity decreases with in-
creasing distance in other sectors, like computer, education and legal services.
We find a consistent positive impact of the language dummy, indicating the
enhancing impact of a common cultural heritage on affiliate sales. Moreover, it
seems that bigger markets and manufacturing FDI offer a better opportunity to
undertake FDI in services in the United States. The impact of the restrictive-
ness index on affiliate sales remains ambiguous. In the same way, our results on
the impact of tax rate differences as well as the similarity index do not allow a
clear interpretation of the results.
Going one step further we reestimate the base equation (3) together with total
inward sales (affiliate sales+cross border sales) in a SUR system to account for
linkages between total inward sales and the inward affiliate sales share. The
results on the SUR estimation are presented in Table ( 9). We find similar re-
sults as in the baseline estimation, indicating the importance of distance, FDI
restrictions, manufacturing FDI and language familiarities for affiliate activity.

6 Comparison to the manufacturing sectors

Fragmentation of production processes in order to increase efficiency and prof-
its has accelerated in manufacturing sectors over the last decade. Technological
changes as well as trade and investment liberalization foster this fragmentation
process, which is characterized by increasing complexity and international ori-
entation. Since services are increasingly used in manufacturing processes - as
intermediate inputs but also as stand-alone production components - the inter-
twined linkage between services trade and manufacturing is apparent. Including
manufacturing FDI in our regressions, we find a positive effect of manufacturing
FDI on affiliate activity for some service sectors in inward and outward sales.
Our results support the results on manufacturing and services linkages previ-
ously found in the economic literature (Francois and Woerz, 2007; Gage and
Lesher, 2005). Going one step further, we aim at identifying whether motives
for investing abroad are similar between manufacturing and service sectors.
Although there exists a growing literature analyzing the determinants of FDI
empirically, mainly based on aggregate data, but there also some studies focus-
ing on the determinants of services FDI, little attention is paid to the issue of
contrasting manufacturing and service sectors. Riedl (2008) contrasts the dy-
namic patterns of manufacturing and service FDI in transition countries using
the data from the WIIW database on Foreign Direct Investment. She finds that
investment in services adjust much faster to its desired level than manufacturing
FDI.
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Our analysis here addresses the open question by examining the motives for
going abroad in total manufacturing, as well as seven sub-sectors. By applying
the same econometric specifications we will then compare our results on the
determinants in manufacturing sectors to our results on the motives for affiliate
activity in service sectors, which are discussed in section 5. Accordingly to the
unique characteristics of services, which require the proximity between supplier
and consumer, we find a consistent positive impact of distance on inward and
outward affiliate sales. In contrast, we expect manufacturing FDI to take place
between countries located next to each other, in order to guarantee proximity
to large markets and to exploit agglomeration advantages. Moreover, manu-
facturing services are likely to be affected by efficiency motives, rather than
market-seeking motives hypothesized for FDI in service sectors.

In order to examine the motives for affiliate activity in manufacturing sec-
tors we perform similar estimation procedures as discussed above. Hence, we
use the share of outward affiliate sales in total outward sales and the share of
inward affiliate sales in total inward sales and apply GLM specifications. The
estimation results for the outward affiliate sales share in manufacturing sec-
tors based on equation (2) are presented in Table ( 10). Table ( 10) shows the
reversed impact of distance on affiliate activity and cross-border trade in man-
ufacturing services. In contrast to our results found in service sectors, affiliate
sales decrease the further away are host countries, while direct exports increase
with distance. These results are consistent across all manufacturing sectors
with significant impacts of the distance variable, except for the food sub-sector.
In the case of market size, proxied by GDP, we observe a significant positive
impact on affiliate activity of the proximity to large markets hypothesis. Our
results support the idea and also previous findings, that manufacturing FDI is
positively and significantly affected by market size. To test whether manufac-
turing FDI is driven by horizontal FDI motives or vertical FDI motives, we find
a consistent negative impact on manufacturing FDI. Thus, we find evidence in
favor of vertical FDI motives for manufacturing sectors. Furthermore, the esti-
mation results for the share of outward affiliate sales in manufacturing sectors
suggest a positive impact of language familiarity on affiliate activity, indicating
that a common language heritage fosters affiliate activity significantly in 5 out
of 8 manufacturing sectors. The impact of FDI restrictions shows the predicted
negative sign, except for the computer sector. However, manufacturing sectors
are relatively less restricted. Using the Heritage Foundation index instead, we
find a significantly positive impact of the investment climate on affiliate sales.

18



Turning to the inward side it is important to note that specifications re-
garding the inward shares are not equivalent to the specification for the out-
ward shares. The inward shares display the characteristics of the home market,
given that the United Sates is the destination market. Table ( 11) reports the
estimation results, based on equation (3) applying GLM specifications. The es-
timation results for the inward share shows similar decisive motives for affiliate
activities, as found for the outward share. Looking at the distance variable, the
importance of proximity to host countries is apparent. Thus, affiliate activity
decreases the further away are the United States as host market. Moreover,
affiliate activity is more likely the larger is the market size of the home country.
Moreover, we find a strong negative impact of FDI restrictions in the respective
home country on foreign direct investment in the United States. Again, we use
the Heritage Foundation index and the coefficient on the investment freedom
index of the home market suggests that a less restricted investment climate
allows more affiliate activity in the United States.

7 Conclusions

In this paper we have focused on the relationship between direct cross-border
trade and indirect sales through affiliates as alternative modes of services de-
livery. Recent empirical analysis are based on aggregate data and use FDI as a
proxy for affiliate activity. In contrast, we directly work with a panel of affiliate
sales which allows for sector-level variation in modes of entry. In addition, and
again in contrast to recent literature, we contrast observed patterns in services
trade and affiliate sales with the corresponding patterns of cross-border and
affiliate sales in manufacturing firms. The importance of proximity between
supplier and consumer, what we call the proximity burden, appears fairly ro-
bust in explaining the increased affiliate activity relative to cross-border sales
the further away are destination markets. We find that overseas multinational
activity in services increases relative to direct exports the further away are host
countries, the lower are investment barriers and the higher is manufacturing
FDI. Common language familiarities and bigger markets foster affiliate activity
additionally. The impact of factors like corporate tax rates and relative stocks
of human capital on modes of service delivery varies across sectors, indicating
the heterogeneous nature of services and suggesting that the core factors to
emphasize in developing a full analytical picture for trade and FDI in services
may vary in important ways from the relevant set of factors for goods. For
manufacturing firms, the impact of the key factors significantly differs from our
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results found in service sectors, mainly with respect to distance. The share
of total manufacturing sales accounted for by affiliate sales decreases with dis-
tance, indicating that FDI in services varies in many respects from the relevant
set of factors in goods. In general, our results suggest that market size plays
an important role in order to spread fixed costs linked to the establishment of
a local presence in services sectors as well as manufacturing sectors.
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A Appendix

Table 1: Sales through Affiliates

Sales of services

to foreign persons by U.S. MNCs through their foreign affiliates

All countries 1999 2005
Total private services 353,207 528,481

Education n.a. n.a.
Financial services 31,641 42,912
Insurance services 52,855 94,438

Telecommunications n.a. 21,483
Professional, scientific and technical services 63,898 95,412

Computer and information services 14,708 n.a.
Management and consulting services n.a. 12,405

Research and development n.a. 3,600
Architectural, engineering and other technical services 11,939 12,059

Legal services 821 2,402
Advertising n.a. 10,080

to U.S. persons by foreign MNCs through their U.S. affiliates

All countries 1999 2005
Total private services 293,485 389,030

Education 355 403
Financial services 15,318 24,916
Insurance services 78,479 77,168

Telecommunications 13,095 n.a.
Professional, scientific and technical services 15,421 48,590

Computer and information services 4,022 8,815
Management and consulting services 585 2,079

Research and development 658 882
Architectural, engineering and other technical services 3,880 6,175

Legal services 21 n.a.
Advertising 5,219 20,327

n.a. Not available.
Professional, scientific and technical services are comparable to business, professional and technical
services.
All data are in millions of US Dollars.
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Table 2: U.S. Cross-border Trade

Cross-border trade - Exports Cross-border trade - Imports

All countries 1999 2005 1999 2005

Total private services 265,106 367,813 183,034 281,607
unaffiliated 203,081 272,724 147,137 219,688

affiliated 62,025 95,088 35,897 61,920

Education 9,616 14,076 1,808 3,962
unaffiliated 9,616 14,076 1,808 3,962

affiliated n.a. n.a. n.a. n.a.

Financial services 17,410 7,787 9,418 12,620
unaffiliated 13,410 7,787 3,418 6,720

affiliated 4,000 n.a. 6,000 5,900

Insurance services 3,053 7,787 9,389 28,540
unaffiliated 3,053 7,787 9,389 28,540

affiliated n.a. n.a. n.a. n.a.

Telecommunications 4,549 5,231 6,602 4,527
unaffiliated 4,549 5,231 6,602 4,527

affiliated n.a. n.a. n.a. n.a.

BPT 53,517 83,990 27,635 48,765
unaffiliated 27,700 41,874 8,588 14,824

affiliated 25,817 42,116 19,047 33,941

Computer&information services 6,643 9,782 4,494 9,048
unaffiliated 5,443 7,482 1,494 2,748

affiliated 1,200 2,300 3,000 6,300

Management&consulting services n.a. 6,864 n.a. 6,070
unaffiliated 1,832 2,564 842 1,870

affiliated n.a. 4,300 n.a. 4,200

Research&development n.a. 10,191 n.a. 6,744
unaffiliated 994 1,291 749 2,244

affiliated n.a. 8,900 n.a. 4,500

AET n.a. n.a. n.a. n.a.
unaffiliated 2,620 3,430 19 181

affiliated n.a. n.a. n.a. n.a.

Legal services n.a. n.a. n.a. n.a.
unaffiliated 2,465 4,274 742 897

affiliated n.a. n.a. n.a. n.a.

Advertising n.a. n.a. n.a. n.a.
unaffiliated 481 574 881 982

affiliated n.a. n.a. n.a. n.a.

n.a. Not available.
BPT - Business, professional and technical services.
AET - Architectural, engineering and other technical services.
All data are in millions of US Dollars.
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Figure 1: U.S. International sales and purchases of services of Private Services,
1987-2005

Table 3: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
Outsh 559 0.7044478 0.2575423 0 0.9938525

Insh 538 0.4262909 0.3845714 0 0.9986651
Manufacturing outsh 456 0.5316677 0.444042 0 0.9987003

Manufacturing insh 415 0.4685912 0.4496828 0 0.9997787
Log distance 1590 8.577451 0.854291 6.306995 9.680893

Log GDP 1590 6.871722 0.8164167 5.522241 8.448654
Language 1590 0.4 0.4900521 0 1

Similarity index 1590 0.6186601 0.3077173 0 0.9991627
Restrictiveness Index 1300 0.1218231 0.1034626 0.011 0.56

Log outward manufacturing FDI 1270 9.864045 0.6884036 8.138272 11.33833
Log inward manufacturing FDI 1446 9.993362 1.554714 4.624973 11.35117

Corporate tax rate 1558 35.35746 7.122973 21.3 57.5
EU Dummy 1590 0.4 0.4900521 0 1

NAFTA Dummy 1590 0.2 0.4001258 0 1
Log outward affiliate sales 647 6.192992 1.735329 0 10.10316

Log inward affiliate sales 492 5.183279 2.707609 0 10.31088
Log exports 1407 5.291403 1.551603 1.098612 9.671997
Log imports 1346 4.275433 1.874804 0 9.192685

Log total outward sales 559 6.770904 1.316524 3.78419 10.29008
Log total inward sales 538 5.379661 2.322071 0 10.31454
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Table 10: Regression results: Manufacturing outward affiliate sales share

Log Distance Language Restrictiveness Index
Total manufacturing -0.023 2.008*** -11.951***

(-0.179) (3.271) (-2.800)
Food 1.780*** 9.818*** -42.050***

(5.351) (4.669) (-4.013)
Chemicals 0.202 0.917 -8.113

(0.938) (1.327) (-1.503)
Metals -0.528*** 1.841*** -20.468***

(-2.800) (2.894) (-4.239)
Machinery 0.198 3.752*** -21.231***

(1.001) (3.863) (-2.871)
Computer -1.632** -0.220 19.886**

(-2.548) (-0.360) (2.201)
Electrical equipment -0.877*** -1.305* 8.778

(-2.970) (-1.723) (1.451)
Transport equipment -1.295*** 2.381*** 14.849

(-3.892) (2.804) (1.499)

Log GDP Similarity Index Corporate tax
Total manufacturing 0.785*** -6.528*** -0.045

(3.537) (-3.793) (-1.292)
Food -6.052*** 6.563* 0.414***

(-4.948) (1.686) (4.156)
Chemicals 2.237*** -16.982*** -0.215***

(4.067) (-5.885) (-3.507)
Metals 0.276 -2.666 0.024

(0.664) (-0.951) (0.575)
Machinery 0.095 -4.945* -0.032

(0.175) (-1.684) (-0.610)
Computer 2.133*** 2.570 -0.121*

(4.114) (0.712) (-1.866)
Electrical equipment 1.027 -0.500 -0.144

(1.536) (-0.163) (-1.535)
Transport equipment 2.974*** -14.957*** -0.142

(3.897) (-4.564) (-1.603)
Constant 3.810**

(2.465)
Observations 456

Estimations based on equation (2). Dependent variable is share of outward affiliate sales in total outward sales.
Estimation method: GLM model. Robust z statistics in parentheses.
*, ** and *** indicate statistical significance at the 10-percent level, 5-percent level, and 1-percent level respectively.
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Table 11: Regression results: Manufacturing inward affiliate sales share

Log Distance Language Restrictiveness Index
Total manufacturing 0.221*** -0.035 -13.106***

(3.249) (-0.163) (-2.908)
Food -3.732*** -4.077** -10.285

(-2.649) (-2.428) (-1.101)
Chemicals -0.391 -2.015*** -14.577***

(-1.612) (-3.653) (-2.886)
Metals -2.215* 2.792*** -54.963**

(-1.808) (6.757) (-2.474)
Machinery -0.514** 0.447 -28.125***

(-2.494) (0.388) (-4.007)
Computer -0.585* -1.453* -16.037

(-1.806) (-1.665) (-1.527)
Electrical equipment 0.210 0.041 -12.212***

(0.429) (0.0391) (-2.586)
Transport equipment -0.806*** -0.035 -32.116***

(-2.711) (-0.0483) (-4.740)

Log GDP Similarity Index Corporate tax
Total manufacturing -0.316 0.437 -0.048***

(-0.940) (0.446) (-3.253)
Food 2.243* 12.982** -0.029

(1.782) (2.309) (-0.452)
Chemicals -0.063 3.719** -0.071**

(-0.152) (2.338) (-1.984)
Metals 1.911* -2.874 0.058

(1.895) (-1.153) (1.388)
Machinery -0.772 6.856* 0.021

(-1.231) (1.714) (0.416)
Computer 0.553 -2.734 -0.005

(0.647) (-0.725) (-0.0680)
Electrical equipment 0.164 -0.141 -0.299**

(0.272) (-0.0423) (-2.423)
Transport equipment 2.686*** -19.486*** -0.035

(4.936) (-3.895) (-0.734)
Constant 6.214*

(1.824)
Observations 415

Estimations based on equation (3). Dependent variable is share of inward affiliate sales in total inward sales.
Estimation method: GLM model. Robust z statistics in parentheses.
*, ** and *** indicate statistical significance at the 10-percent level, 5-percent level, and 1-percent level respectively.
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