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panel data across countries and time, this paper examines the likelihood that US trading 
partners in goods also exchange Other Private Services, whether this probability affects 
the factors that drive OPS trade, and finally investigates whether the factors that drive 
OPS trade differ according to multinational ownership and the level of income in the 
source and destination country.  We conclude that selection bias – to trade with the US in 
goods and services or just goods – does not impact the foreign factors that affect trade in 
services.  The positive factors are economic size, richness, internet connectivity, tertiary 
FDI assets, and bilateral trade agreements and negative factors of distance, taxes, 
corruption. The foreign factors that differentially enhance intra-firm trade in OPS as 
compared to arms-length trade include: a higher share of services in GDP, greater internet 
connectivity, and more tertiary FDI assets.  Factors such as relative wage growth abroad, 
corruption, distance, and language do not differentially affect intra-firm vs. arms-length 
trade in OPS. Dividing the sample into relatively richer vs. relatively less rich foreign 
trading partners suggests that internet connectivity is much more importantly associated 
with intra-firm trade in OPS for the less rich trading partners.    
 
 
Key words:  international trade in services, multinationals, foreign direct investment, 
probit, gravity model   
 
 
 
Prepared for “Current Account Sustainability in Major Advanced Economies (II)” World 
Affaris and the Global Economy Robert M. La Follett School of Public Affairs and 
Department of Economics, University of Wisconsin-Madison.  May 2-3, 2008.   
 
 
* Professor and +PhD candidate, Brandeis International Business School, Brandeis 
University.  Corresponding author CLMann@Brandeis.edu  

 1

mailto:CLMann@Brandeis.edu


 
U.S. International Trade in Other Private Services: ........................................................... 1 
Do Arm's Length and Intra-Company Trade Differ?.......................................................... 1 
I. Introduction ..................................................................................................................... 3 
II. International Trade in Services: Review of Empirical Literature .................................. 4 

Income and relative price framework ............................................................................. 4 
Gravity model framework............................................................................................... 5 

III. Overview of US Data on International Services Global Engagement .......................... 6 
Table 1 Trade in Services. ...................................................................................... 7 
Table 2 Trade in Other Private Services ................................................................. 7 
Table 3 Trade in Other Private Services by Affiliation of Transactor.................... 7 
Chart 1 US Parent-Affiliate Trade: Share of OPS Imports, by country.................. 8 
Chart 2  US Parent-Affiliate Trade;  Share of OPS Exports, by country................ 8 

IV. Econometric Strategy.................................................................................................. 10 
Stage 1: Sample Selection—to trade in OPS or not?.................................................... 10 
Stage 2:  Foreign Factors and Trade in OPS................................................................. 11 
Stage 3:  Foreign factors and Intra-company vs arms-length trade in OPS.................. 12 

V:  Implementation and Results........................................................................................ 13 
Data ............................................................................................................................... 13 
Analysis of Stage 1:  To Trade in OPS or not?............................................................. 14 

Table 4: Probit Regressions .................................................................................. 15 
Analysis of Stage 2:  Foreign Factors and Trade in OPS ............................................. 15 

Table 5 Selection Test........................................................................................... 16 
Table 6: Factors Influencing OPS trade, no selection effect ................................ 16 

Analysis of Stage 3:  Intra-company vs Arms-length trade in OPS ............................. 16 
Table 7: Intra-firm vs. Arms-length trad, alt. methods ......................................... 17 
Table 8: Intra-firm vs. Arms-length trade, marginal effects and elasticities ........ 17 
Table 9: Intra-firm vs. Arms-length Trade by income.......................................... 17 

VI. Conclusion .................................................................................................................. 18 
References:........................................................................................................................ 19 

 2



I. Introduction 
 

U.S. imports and exports of so-called ‘other private services’ (OPS)--which 
includes such services as education, finance, telecommunications, insurance, and 
business, professional, and technical services--are increasing rapidly. Between 1992 and 
2006, OPS exports increased from $50.3 billion to $187.8 billion and OPS imports 
increased from $25.4 billion to $116.5 billion.  Concurrent with this increase in ‘white-
collar’ services trade has been an increase in the share of non-manufacturing workers in 
the ranks of the unemployed.  From the popular press, one has the impression that U.S. 
multinational corporations increasingly are setting up services affiliates in low-wage 
countries, for example, India, to do back-office operations, financial analysis, insurance 
claims processing, and software development.  Popular hype and the coincident trends in 
the data have led to considerable interest in this “services offshoring” phenomenon.  In 
this paper we look at the extent and nature of US international trade in Other Private 
Services, considering in particular whether the factors driving trade through US 
multinationals (intra-company trade) differ from factors driving arm’s-length trade.   
 

For many years, services were the ‘non-traded’ activity—an activity that took 
place within the boundaries of the firm.  It had been assumed that services could not be 
fragmented into stages of production and ‘out-sourced’ (outside the corporate umbrella) 
due to high transactions costs and because services were embodied in the core activities 
and products of the firm.  For example, it had been assumed that services demanded close 
proximity between buyer and seller (loan origination at the local bank) and that services 
production had important economies of scope (coding of computer programs as integral 
to software application design).  International fragmentation of the production process 
faced the additional hurdles posed by the local business climate (intellectual property 
protection or corruption), the need for cultural sensitivity (at minimum the correct 
language), among other barriers. All told, services were seen as not amenable to the 
business strategy of vertical fragmentation whether on- or off-shore.      
 

Technological change, as well as policy change and changes in customer and 
business attitudes over time, have eroded these attributes of services--transactions costs 
and functional integration--that heretofore made them  “non-tradable.” But, for off-shore 
sourcing to take place (whether ‘out-sourcing’ at arms length or intra-company), it is not 
just technology in the United States that matters.  Globalization of services through trade 
and direct investment requires that reduced transactions costs and functional 
fragmentation take place in the trading partner as well.  That is, globalization of services 
is limited unless both sides of the transaction have the key technologies that enable 
fragmentation.  Whether that fragmentation takes place underneath the corporate 
umbrella (intra-company transactions) or outside the corporate umbrella (arm’s-length 
trade) and to what extent the transactions are international in scope are questions posed in 
this paper.   

 
The structure of the paper is as follows.  The next section reviews recent 

empirical literature on fragmentation of production and international trade in services.  
Section three gives the big picture on U.S. services trade and fragmentation of production 
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so as to place our effort into context.  Our focus on characteristics of US trading partners, 
and distinguishing between intra-company and arms-length cross-border transactions is 
unique and important but represents only a subset of the possible international 
relationships and transactions for Other Private Services.  

  
Section four develops the empirical strategy.  We start with brief overview of 

recent theoretical and empirical literature that develop models of out-sourcing and off-
shoring in the international context.  We then proceed with outlining out strategy of 
investigating first the likelihood of international trade in Other Private Services, then the 
determinants of international trade in OPS using a model that focuses on trading partner 
characteristics that determine U.S. trade.  Finally we address whether those determinants 
differ for intra-company vs. arms-length trade in Other Private Services.  Section five 
presents the data, the empirical implementation of the econometric strategy and the 
results.  Section six concludes.         
 

II. International Trade in Services: Review of Empirical Literature 
 
Empirical analysis of international trade in services is relatively recent, mostly because 
data have been limited.  There are two strands of analysis one based on the income and 
relative price framework and one based on the gravity model framework.   

Income and relative price framework 

The classic workhorse model for analyzing time-series of international trade flows has 
been used since at least the 1940s (Adler 1945 and 1946; Chang 1945/46 and 1948). It 
relates the volume of exports (imports) to real foreign (domestic) income and relative 
prices.  This model has foundations in standard Keynsian neo-classical economics.  
 
 pricerelincometrade .lnlnln 21 ββα ++= . 

 
The model assumes that domestic and foreign tradable products are imperfect substitutes, 
that price homogeneity holds (e.g. that an estimated coefficient on the trade-price and 
domestic-price are equal thus allowing for a single relative price term), and that the 
elasticities with respect to economic activity (e.g. income) and relative prices are constant 
over time (see Hooper, Johnson, and Marquez (2000) for a concise summary of the 
model).  The focus of analysis with this framework is usually on the elasticity of trade of 
a particular country with respect to income and relative prices so as to gauge the impact 
on trade of growth at home or abroad, or the impact on trade of a real currency 
devaluation.     
 
This model has been used to analyze U.S. trade in services.  Mann (2003) examines a 
time series panel of Other Private Services, using unaffiliated trade disaggregated by type 
of OPS and by source and destination.  She finds that income elasticities are larger for 
services exports than for services imports and that relative prices generally are not 
significant.   Marquez (2005) focuses on time series properties as well as the major 
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categories of services (travel, passenger fares, transportation, and OPS) aggregated by 
source and destination.  He notes that disaggregation by service category is key, finding 
that the income elasticity of US exports with respect to income is greater than that for US 
exports. Pain and van Welsum (2004) for US exports and van Welsum (2004) for US 
imports consider services disaggregated by major type as in Marquez but aggregated by 
source and destination and also consider the role for foreign direct investment in 
facilitating trade.  They find that the relationship between trade flows and foreign direct 
investment in services differs by service category, even to the extent that trade and FDI 
are sometimes a substitute and sometimes a complement.  Relative prices are significant 
in the long-run and only in the pooled sample; the results from the pooled sample appear 
to rest in particular on the travel and passenger fare categories.       

 
In our analysis, we will focus on only the category of OPS trade, disaggregated by source 
and destination but not disaggregated by type of OPS.  However, we will also consider 
the role for foreign direct investment, as well as other country characteristics that may 
impact the decision to trade and how much to trade.    

Gravity model framework  

A second line of empirical research on international trade in services uses the gravity 
model framework.  Developed by Tinbergen (1962) and Pöyhönen (1963) to explain 
bilateral trade flows by trading partners’ GNP and geographic distance between 
countries, the gravity model is a common approach to modeling bilateral trade flows 
among a set of countries.  There are now multiple theoretical foundations for the model, 
including Feenstra, Markusen, and Rose (1998), Mirza and Nicoletta (2004), Helpman, 
Melitz, and Rubenstein (2007), and Head, Mayer, Reis (2007).  These theoretical 
underpinnings provide for various formulations of the gravity specification:    
 
ln(VIJ

t) = b1ln(BarriersIJ
t) + b2ln(economic sizeI

t)  + b3ln(economic sizeJ
t) +  b4 (country 

characteristicsI
t)  + b5(country characteristics Jt) + e  t

JI

 
I is the importer and J the exporter, and t denotes trading years. VIJ. is the value of 
exports from country J to country I.  The term barriersIJ

t could include distance, metrics 
of trade facilitation, tariffs, trade agreements or factors affecting trade specific to trading 
partners I and J in year t. Economic size is often proxied with GDP and GDP per capita 
(to account for intra-industry trade effects that may be associated with countries of 
similar incomes but varied tastes).  Country characteristics could include metrics such as 
corruption, business regulation, regional trade arrangements, and language or ethnic 
similarities of the source and destination markets.    

 
There is a by now a huge literature on the gravity model specification for trade in 

goods.  Literature on trade in services is more limited, but recent releases of new data by 
the OECD and Eurostat has promoted a flurry of analysis.  At this point, however, it is 
difficult to compare the results across the various studies because the focal interest varies.  
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Kimura and Lee (2004) use a sub-sample of 10 ‘home’ OECD countries that trade 
in a broad range of services (including for example transportation) with between 27 and 
47 partner countries for two years of observations (1999 and 2000). Among their 
objectives is to examine differences between goods trade and services trade using similar 
specifications, and to consider whether there are complementarities between trade in 
services and trade in goods.  They find that ‘distance’ is more important for services than 
for goods.  They find that service exports and imports are not complements, but that 
goods exports and services imports are complements.  

 Mirza and Nicoletta (2004) use 20 OECD countries trade with 27 partners for the 
two year sample.  They focus first on the network requirements for trade in services to 
take place (e.g. for trade in telecommunication services, both countries need to have 
domestic telecommunications capabilities) and second on the human capital requirements 
for trade in services.  Using the OECD data that are aggregated trade in services the find 
that product market regulation in services and labor force quality affect bilateral trade in 
services.   

 A third paper that uses the OECD data set is Grunfeld and Moxnes (2003).  They 
consider the relationship between services trade (aggregated over all types of services) 
and foreign direct investment (aggregate over all types of manufacturing and services 
FDI) controlling for trading partner size, as well as a trade restrictiveness in the services 
sectors (from the Australian Productivity Commission) and corruption in the importing 
country.  They find a strong home bias in services (high GDP coefficients), important 
effects from barriers to trade as proxied either by regulations or by corruption, and that 
services exports and FDI are complementary (consistent with some of the findings of 
Pain and van Welsum using time series data).  

 Head, Mayer, Ries (2007) use Eurostat data to focus in particular on the role of 
distance for trade in services.  The Eurostat data allows for a finer disaggregation of 
service type into finance and ‘other commercial services’ for example.  Although the time 
series is longer than that for OECD data (1992-2004) the country coverage is limited to 
focus on intra-European trade, and selected non-European trading partners, such as Japan 
and the United States.  Some flows with India and China may be available for some years 
and for some types of service transactions.  

 Finally, Amiti and Wei (2004) use IMF data to establish some facts regarding the 
magnitude of services trade, focusing on business services, for a variety of countries.  
They analyse the impact of such trade on labor markets, but do not address the 
determinants of that trade.   

 

III. Overview of US Data on International Services Global Engagement  
  
Other Private Services is a sub-category of the U.S. classification system for international 
trade in services.   Other sub-categories include travel, passenger fares, transportation, 
and intellectual property (film and tape rentals are included in OPS).  Other Private 
Services is the largest category and the fastest growing.   
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Table 1 Trade in Services.  
 

 
 
Components of OPS include:  education, finance, insurance, telecommunications, 

and Business, Professional, Technical services (BPT).  BPT is by far the largest sub-
category, with financial services a distant, but rising second for exports, and insurance a 
distant but large category of imports.  
Table 2 Trade in Other Private Services  

 
 

 

Cross-border trade between members of multinational corporations is an 
importa te 

ne 
 

e in Other Private Services by Affiliation of Transactor 

The focus of our research is total trade in Other Private Services.  In addition, we 
will als

 
 

nt channel through which international trade takes place.  For Other Priva
Services, such affiliated receipts (exports) and payments (imports) represent about o
third for exports and about 40 percent for imports.  The share of that trade between U.S.
parents and their affiliates is about 20 percent for both receipts (exports) and payments 
(imports).   
Table 3 Trad
 

o consider the difference between unaffiliated (arms-length) trade and affiliated 
(intra-company) trade between U.S. parents and their affiliates.  
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Graphical analysis of the international structure of US MNC trade points to some 
intrigu

d 

hart 1 US Parent-Affiliate Trade: Share of OPS Imports, by country    
 

F
nt part of global engagement, albeit do not represent U.S. trade because such 

transactions do not cross the U.S. borders.  In 2005, sales of OPS for affiliates of U.S.
parents in host markets were a bit larger than twice the total exports of OPS.  For much
the existing empirical work on trade and foreign direct investment (such as Brainard 
(1997), Hanson, Mataloni, Slaughter (2001, 2005), Yeaple (2003), Borga and Zeile 
(2004)) the question of interest has been exactly on the relationship between exports
these affiliate sales.  Unfortunately, because services affiliate sales data by host market 
are not available we cannot incorporate them into this analysis.  Hence, we focus only on
cross-border transactions in OPS and address the important issue of multinationals’ 
structure of production through the lens of arms-length vs. intra-company trade wher
do have data by country.   
 

ing changes in US MNC behavior, which are the focus on more rigorous analysis 
in the next section.  Charts 1 and 2 show for 2006 the ratio of US intra-company trade to 
the sum of intra-company and arms-length trade for trading partner exports and trading 
partner imports.  Also shown on the chart is how that ratio has changed over time from 
1992 to 2006.  Intra-company export shares are higher for affiliates in richer as compare
to poorer trading partners, but that share has declined for many richer countries and risen 
for many poorer countries.  Intra-company import shares are higher for relatively richer 
trading partners and have increased a bit since 1992;  the intra-company import share is 
lower for relatively poorer trading partners, but that share has risen dramatically since 
1992.   
 
C
Chart 2  US Parent-Affiliate Trade;  Share of OPS Exports, by country.  
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IV. Econometric Strategy  
 
Our empirical strategy is the following.  First, following recent research that focuses on 
‘zeros’ in bilateral trade (Baldwin and Harrigan (2007) and Helpman, Meliz, and 
Rubenstein (2007), we investigate the ‘zeros’ issue for U.S. trade in OPS.  The second 
stage is to investigate the importance of foreign country factors in driving trade in 
services, controlling as necessary for the selection bias considered in stage 1.  The third 
stage investigates whether foreign factors differentially impact the decision to engage in 
intra-company or arms-length trade.  Each stage presents some econometric problems.  

Stage 1: Sample Selection—to trade in OPS or not?   

Our first question is about zeros—specifically zeros in reported OPS trade with countries 
where the US does trade in goods.  As discussed above, recent papers that analyze trade 
in goods only, but with many bilateral pairs, show the importance of zero trade. The 
absence of trade contains information.  Failing to incorporate this information in 
subsequent regression analysis of observed trade flows biases the coefficients in the 
regression of observed trade flows. For our sample, there are 171 countries that trade in 
goods, but 32 countries that trade in goods and OPS-services.  Thus, there could be a lot 
of information in the zeros.  There are two strategies for dealing with such unobserved 
data—Tobit and Heckman selection.   

 
In our case, a question is whether our zeros are actually zero or just very small 

values. In fact, trade is not recorded if the value is less than $0.5 million.  We could 
simply assume that among 171 countries, only 32 countries have positive OPS trade and 
the others have zero and run a Tobit model. But there is a problem at this point:  More 
than half of the data become zero, in which case Tobit does not give efficient results. 
Therefore, we take a different approach and argue that zero trade represents the 
“selection” of a country. 

 
This second option is the Heckman selection model (Heckman, 1997), which is 

the strategy other researchers have chosen (albeit with much larger datasets).  In the 
Heckman model, zero trade implies a decision by a country to not trade with the United 
States in OPS. In other words, dependent variable is only observed if the criteria of 
selection satisfy. We apply Heckman’s two-stage selection model to our panel data with 
some modifications. 

 
The model is: 
 

ititit

itit

ittiitit

ittiitit

zyy

otherwiseandzifz

vwz

uxy

*

0,01
*

*

'*

'*

=

>=

+++=

+++=

ϑαθ

δµβ
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Selection is done by probit model with robust standard errors. The latent unobserved 
variable,  is value of trade in OPS.  
 

itiiii

iiitititit

ulandlockedlanguagecorruptioncedis
taxserviceernettagdppercapigdpz

+++++
++++++=

9876

543210
*

)log()tanlog(
)log()%log()log(int)log()log(

ββββ
ββββββ

 
otherwiseandzifz itit 0,01 * >=  

 
In order to see the effect of selection consider the main equation, 
 

))(|()0|( ''*
tiitititititit wvuExzyE ϑαθβ ++−>+=>  

 
As it is seen if the expected value of error is not zero, we have biased estimates. The 
common way of solving this problem is to use Mills ratio in the second stage, but this 
requires the joint normality assumption. 
  
Instead we use polynomials of predicted values of probabilities, which is an 
approximation for the Mill’s ratio to have the selection effect in the second stage.  
(Helpman, Melitz, Rubenstein consider several approaches to incorporating the selection 
effect in the second stage regression, including this polynomial transformation, with 
similar results for the various methods.)  

Stage 2:  Foreign Factors and Trade in OPS    

This stage of the analysis considers how the value of OPS trade changes according to the 
factors and characteristics of the foreign economy (whether as source or destination), 
given that this country decides to trade in OPS with the United States. Landlocked 
variable is excluded from second stage for selection criteria.  
 
 

it

g
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g
itgiii

iiitititit

vPlanguagecorruptioncedis
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+++++=

∑
=1

876

543210

)log()tanlog(

)log()%log()log(int)log()log(
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where Pit is the probability of selection from the first stage and ‘g’ denotes the order of 
polynomial.   
 
Preliminary evaluation of the data reveal heteroscedasticity and autocorrelation.  
Therefore, we will estimate the stage 2 equation using feasible generalized least squares 
(FGLS) with the necessary corrections.   One of the objectives of stage 2 is to determine 
whether the selection probability is significant, as it was for example in Helpman, Melitz, 
and Rubenstein, and Baldwin and Harrigan who investigate larger datasets of many 
bilateral trading pairs but for trade in goods only.   
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Stage 3:  Foreign factors and Intra-company vs arms-length trade in OPS  

Ultimately, we want to investigate the behavior of multinational trade in OPS by looking 
at the ratio of intra-company trade to overall OPS trade.  In other words, are the foreign 
factors relevant for trade in OPS differentially important for intra-firm trade of 
multinationals or for arms-length trade?  The econometric problem posed in this stage is 
that the dependent variable lies in the 0-1 interval.   
 

One approach could be the to use the linear probability model. But there are 
weaknesses such as in the case of binary response.  Fitted values could lie outside the unit 
interval. In addition, a unit increase in the independent variable changes the response of 
the dependent variable by the same amount, which eventually drive the response out of 
unit interval. 

 
The second method is log-odds transformation, log[s/(1-s)]. In this case, as the 

true y ranges from 0 to 1, the transformed dependent variable can take any real value. 
There are two potential problems.  First, y cannot be at the corner, 0 or 1 (thankfully, we 
do not have this problem—for all the 32 countries that remain in the sample there is both 
intra-firm and arms-length trade).   

 
The second issue is that interpreting the result poses challenges and requires 

additional assumptions. In this stage of analysis, we must use a transformation of the 
dependent variable which will require transformation back of the coefficient values in 
order to evaluate their magnitudes.   

 
The regression takes the following form1:    
  

iti

iitii

iiiititit

utradebilateral
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++++

+++++=

10
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ββββ
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In the regressions, instead of sit we use yit=log[sit/(1-sit)]. Therefore; 
 

iti

iitii

iiiititit

vtradebilateral
languageratioindexwagetertiaryassetcorruption

cedistaxserviceernetgdpy

++
++++

+++++=

10

9876

543210

)log()log()log(
)tanlog()log()%log()log(int)log(

α
αααα

αααααα
 

 
What we obtain from regressions is α but not β. 

x
y

∂
∂

=α   ,where x is one of right hand side variable.  

x
s

∂
∂

=β       , this is what we are interested in. 

                                                 
1 Instead of GDP per capita, relative wage index is used. Wage index of a country/US wage index 
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1
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y

−
=

∂
∂  

)1( ss −××= αβ  
s is mean value of share, so we are evaluating coefficients at the margin.  If MNCs share 
of trade for a country is at the mean, the value calculated gives the effect of a variable on 
this share. 
 
β is not elasticity here since we have linear-log model. For example; 

gdp
sgdp

gdp
s

∂
∂

×=
∂

∂
=

1)log(2β  

 
To get an elasticity we need to divide by s . Finally, )1( selasticity −×= α  
 
Given this three stage econometric strategy we move along to data and the results. 

V:  Implementation and Results 
 
This section of the paper shows the results of implementing the three-stage method 
discussed in the previous section.  First we address the data and then we show various 
results.   

Data 

Data for US international trade in Other Private Services by affiliation of transactors are 
obtained from the Bureau of Economic Analysis (BEA).   These data run from 1992 to 
2006.2 (See Appendix Table 1 for the presentation of the data from BEA.)  We can 
disaggregate from total OPS trade 32 individual countries, as shown in Appendix Table 2 
(also shown in Charts 1 and 2 above).  Since we cannot identify countries within the 
‘Other’ section, we assume that these trading partners have too little trade to report.3  On 
the other hand, for two countries that do report—Bermuda and Taiwan—much of the 
additional data needed for our econometric estimation are not available, so these two 
countries must be dropped from the sample.  Data for Belgium and Luxembourg, 
aggregated in the BEA, are separated according to their GDP shares since these two 
countries do have other data needed for the analysis.  Finally, trade with ‘International 
Organizations’ and trade that is ‘unallocated’ is subtracted from total trade in OPS.  As a 
result, our sample of 32 countries covers somewhat more than 75 percent of OPS 
transactions.  

 
The reporting thresholds as well as disclosure issues present additional problems 

for the time series analysis.  In particular, some data for U.S. affiliates with foreign 
parents falls below the $0.5 million threshold; we assume these values are $0.3 million.  

                                                 
2 http://www.bea.gov/international/intlserv.htm :Table 8 
3 http://www.bea.gov/surveys/pdf/surveysu.pdf 
 

 13

http://www.bea.gov/international/intlserv.htm
http://www.bea.gov/surveys/pdf/surveysu.pdf


Comparison of the data reveals little change with this assumption because we do not 
focus on the rationale for trade by US affiliate with foreign parents (our focus is on trade 
by US parents with their affiliates abroad, and arms-length trade).  To deal with the 
disclosure problem, if there is just one year of the time series missing, we interpolate.  If 
more than one year of data is non-disclosed, the gap is left data missing. 

 
In addition to the OPS data, we also need other data for the analysis. 
 

The following are time series data for 1992 to 2006  
• Economic size:  GDP (PPP constant 2000 international US$) 
• Economic development/similarity of tastes:  GDP per capita (PPP, constant 2000 

international US$) 
• Information technology connectedness:  internet users (per 1000 people) 
All these data come from World Development Indicators (WDI). Similar to OPS data, 
missing values problems are solved by interpolating or plugging previous or later year 
values as long as there is only one missing year.   
• Relative wage ratio (foreign/US):  Wage Index comes from Economics Intelligence 

Unit (EIU) database. Missing series for several countries (which ones) are proxied by 
indexing GDP per capita.    

 
The following are ‘country characteristic’ data with a single year observation:  
• Level of economic development: Services (% of GDP) from WDI 
• US FDI presence:  Tertiary FDI assets invested by the US for 2002 for each 

destination market comes from UNCTAD WID Country Profile: United States.   
• Bilateral trade:  Bilateral trade agreement data are constructed from the website of 

Office of the US Trade Representative.4   
• Corruption:  Transparency International has a corruption perception index for each 

country for the years 2004-2008. In our data, 2006 is last year and there are a lot of 
missing countries for year 2004 and 2005. We use corruption perception index for the 
year 2006 only to capture the general situation of a country.   

• Distance, language, and landlocked:  Taken from the two datasets provided by 
CEPII.5  

• Tax burden:  Tax (% of profit) comes from ‘doing business’ reports of World Bank. 6 
 

Analysis of Stage 1:  To Trade in OPS or not? 

The first stage of the analysis is the probit selection model of whether we observe OPS 
trade or not for the sample of 171 countries that do trade in goods with the United States.  
The objective is to focus on the foreign factors at the source and destination of the 
transaction, rather than to focus on the U.S.  This strategy emphasizes the foreign role, 
because the US factors will be identical across all bilateral pairs and therefore will be 

                                                 
4 http://www.ustr.gov/index.html  
5 http://www.cepii.fr/anglaisgraph/bdd/distances.htm  
6 http://www.doingbusiness.org/  
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absorbed into the constant or the common residual.  However, we will also investigate 
more traditional formulations of a bilateral gravity-style or income-relative price model.   

Table 4 shows several specifications of the probit regression.  The first and 
preferred specification is where only foreign factors are included.  Column 1 shows the 
raw results for trade with the marginal effects in column 2.  (Only one direction for trade 
is shown because the same 32 countries both export and import services, all other 
countries do neither, and because all the variables in both regression are the same—e.g. 
variables for the foreign economies.  See below for where export and import probits 
differ.)  

Economic size, richness, same language and lower corruption all increase the 
probability of OPS trade.  Surprisingly, the further away, and the lower foreign internet 
connectivity the higher the probability of OPS trade. Finally, a higher share of  services 
in GDP abroad  does not promote OPS trade, perhaps because the domestic market there 
can serve domestic demand for services and is not a platform for selling services to the 
United States.  This would tend to support the hypothesis of home-bias and non-
tradeability of services.        

Columns 3, 4 show a more traditional income-relative price specification which 
uses GDP and GDP per capita of the foreign economies (for exports) and for the US (for 
imports).  The export probit is unchanged from column 1 and 2.  The import probit finds 
that although US economic size and richness are not significant determinants of 
probability of importing services, higher internet connectivity abroad, higher taxes 
abroad, lower corruption abroad, and similar language raise the probability of importing 
services.  Further distance continues to increase the probability of importing OPS byt 
landlockedness reduces that probability.  The services share in foreign GDP is as before.  
As shown in column 4, the marginal impact of these foreign factors on the probability of 
importing OPS are higher than for exporting.     

 Finally, Columns 5, 6, present probit  results for a gravity-style specification with 
economic size and richness for both source and U.S. markets.  Only one column of 
coefficients and one marginal effects is shown because, as before, all the countries are the 
same and all the included variables are the same.  There are not notable changes in the 
significance levels or further discussion.  

Table 4: Probit Regressions  

Analysis of Stage 2:  Foreign Factors and Trade in OPS 

The second stage of the analysis is to investigate what factors drive trade in OPS given 
that a country decides to trade OPS.  Our method, as discussed above, uses the predicted 
values of probabilities in the second stage to account for the selection effect.  Table 5 
takes the preferred specification from stage 1 and includes the selection effect—the 
selection effect is insignificant.  That is, taking account of whether a country does or does 
not trade in OPS does not affect the coefficients in a regression of the factors that 
influence trade in OPS alone.  Regardless of the specification of the probit, the selection 
effect was not significant in the second stage.  
 

 15



Table 5 Selection Test 
 
 There are a number of reasons for why the selection effect is found to be 
insignificant.  First, the sample is small so that the probabilities of OPS trade that are 
estimated could be poorly estimated for the trading partners.  For example, Austria does 
not report trade in OPS, but ‘should’ with probability of about 0.9. On the other hand, 
Canada does trade in OPS, but it’s probability of doing so is estimated at about 0.2.  
Thus, inspection of the probability matrix suggest some problems with the first stage.   
 
 A second issue comes with regard to the public reporting.  The 32 countries are 
reported to both export and import OPS—there are no countries that trade only one 
direction.  Whether access to the private survey data would reveal more reporters (but a 
values below the public reporting threshold) remains an area of future work.  There may 
also be trade that is taking place, but is not reported because the survey instruments do 
not capture the universe of firms that may trade in OPS.     
 
 So, having determined that the selection effect is not significant, we take a 
somewhat different tack in stage 2 of the analysis.  Data limitations on the 171 country 
sample limited the variables that could be put into the stage 1 probit.  Given that the 
selection effect was found to be not significant, we can ignore selection and estimate a 
richer second stage model.  We add new time invariant variables (US FDI assets in the 
tertiary sector abroad, bilateral trade agreements) and re-estimate the model of what 
foreign factors drive OPS trade.  
 

Table 6 shows the results for a model where sample selection is ignored (it also 
shows the results from Table 5 so as to compare coefficients on the included variables 
with and without selection.) US trade in OPS is higher with large and rich trading 
partners.  Higher internet connectivity increases trade in OPS with about equal 
coefficients on import and export direction.  (Note that in the probit, the probability of 
OPS trade was negatively associated with internet connectivity abroad—which was an 
unexpected result.)  Higher taxes abroad, discourage OPS trade, particularly exports.  US 
FDI in the tertiary sector encourages OPS trade, relatively more on the import side.  
Distance discourages OPS trade and bilateral trade agreements support OPS traade, with 
about similar elasticity for exports and imports of OPS.  Countries with better records of 
corruption trade less OPS with the United States—a surprising result, but it may be that 
low corruption is too higher correlated with economic richness.   

 
Table 6: Factors Influencing OPS trade, no selection effect 

Analysis of Stage 3:  Intra-company vs Arms-length trade in OPS 

The final stage of the analysis is to consider whether foreign factors differentially 
promote or discourage intra-company trade relative to arms-length trade.  There is 
substantial theoretical work that address this question—whether an activity exists inside 
the corporate or outside of it—starting of course with Coase (date), and presented in the 
international context more recently by Antras (date), and Grossman and Helpman (date), 
among others.  n this third stage the dependent variable is the ratio of intra-company trade 
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to intra-company plus arms-length trade.  Hence insignificant coefficients imply that the 
independent variable does not favour or discourage intra-company vs. arms-length trade.   
 
We proceed with the log-odds transformation as discussed above.  However, we consider 
two alternative econometric methods:  First we consider the FGLS with 
heteroskedasticity and first order autocorrelation correction—our problem here is the 
small sample gives us pause.  So, given the results of a Hausman test, we run a cross-
sectional time-series regression with random effect, which, however, does not correct for 
heteroskedasticity. Table 7 shows these two sets of results. Comparing columns 1 with 2 
and 3 with 4  suggests that by and large the coefficients are not too dissimilar.   Table 7 
shows ‘α’ s in the above equations. Marginal effects and elasticities for the cross-section 
time-series regression with random effects after appropriate transformation are shown in 
Table 8.   

Table 7: Intra-firm vs. Arms-length trad, alt. methods 
Table 8: Intra-firm vs. Arms-length trade, marginal effects and elasticities 
 

The conclusion from the share regression is that arms-length trade is associated 
with richer trading partners and ones where US FDI in the tertiary sector is large.  More 
intra-firm trade is associated with trading partners with larger services sectors on the 
export side, but smaller services sector on the import side.  Internet connectivity is 
associated with intra-firm trade, particularly for imports.  Higher taxes and further 
distance is not associated with either type of trade on the export side, but is associated 
with intra-firm imports. The tax effect may capture the transfer pricing potential. Less 
corruption is modestly associated with more intra-firm trade—which is different from 
what we would have expected from the theory models, but perhaps has a political 
economy component coming from the Foreign Corrupt Practices Act.  Bilateral trade 
agreements are associated with intra-firm exports (which is consistent with these 
agreements having robust investment provisions for services in particular).  Relative 
wage growth  does not differentially affect the choice of whether to trade intra-firm or 
arms-length.    

  

Finally, we investigate whether the behavior of intra-firm vs. arms-length trade 
differs between the relatively richer countries in the sample vs. the below average GDP 
per capita.  (Few of these countries are very poor.  See the Charts presented earlier.)  The 
upper panel of Table 9  shows the coefficients (these are ‘α’ s from the log-odds 
formulation, not elasticities) for the ‘below average income’ countries.  The sum of the 
coefficients on the dummy variables in the bottom panel and the associated top panel are 
the coefficients for the ‘above average income’ countries in the sample.  On the export 
side, internet connectivity, higher taxes (modestly), bilateral trade agreements, and les 
corruption (modestly) are relatively more associated with intra-firm exports to the below 
average countries.  On the import side, internet connectivity, higher taxes (modestly), and 
further distance, are more associated with inra-firm trade.  
 
Table 9: Intra-firm vs. Arms-length Trade by income 
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VI. Conclusion  
 

US international trade in so-called ‘other private services’ (OPS) has more than tripled in 
the last decade to account for 13 percent of total exports and 5 percent of total imports.  
About 30 percent of this trade is between a US multinational parent and its affiliates 
abroad (intra-firm trade), about 60 percent is 'arms-length' trade. Using annual panel data 
across countries and time, this paper examines the likelihood that US trading partners in 
goods also exchange Other Private Services, whether this probability affects the factors 
that drive OPS trade, and finally investigates whether the factors that drive OPS trade 
differ according to multinational ownership and the level of income in the source and 
destination country.  We conclude that selection bias – to trade with the US in goods and 
services or just goods – does not impact the foreign factors that affect trade in services.  
The positive factors are economic size, richness, internet connectivity, tertiary FDI assets, 
and bilateral trade agreements and negative factors of distance, taxes, corruption. The 
foreign factors that differentially enhance intra-firm trade in OPS as compared to arms-
length trade include: a higher share of services in GDP, greater internet connectivity, and 
more tertiary FDI assets.  Factors such as relative wage growth abroad, corruption, 
distance, and language do not differentially affect intra-firm vs. arms-length trade in 
OPS. Dividing the sample into relatively richer vs. relatively less rich foreign trading 
partners suggests that internet connectivity is much more importantly associated with 
intra-firm trade in OPS for the less rich trading partners.    
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Table 4: Probit Regression      
 (1) (2) (3) (4) (5) (5) 
COEFFICIENT Trade Probit 

X and M Same  
Trade 

Marginal 
Effects 

Import Probit 
(US) 

Import Marginal 
Effects (US) 

Trade Probit 
X and M same

Trade Marginal 
Effects   

       

lgdp_ppp 0.92*** 0.04***   0.64*** 0.06*** 
 (0.06) (0.01)   (0.05) (0.01) 
lgdpp_ppp 0.81*** 0.04***   0.67*** 0.06*** 
 (0.13) (0.01)   (0.11) (0.01) 
lmean_serv -0.39*** -0.02*** -0.22*** -0.05*** -0.46*** -0.04*** 
 (0.09) (0.01) (0.05) (0.01) (0.11) (0.01) 
linternet -0.07*** -0.00*** 0.19*** -0.05*** 0.04 0.00 
 (0.02) (0.00) (0.003) (0.01) (0.04) (0.00) 
ltaxes -0.05 -0.00 0.59*** 0.14*** 0.24* 0.02 
 (0.13) (0.01) (0.09) (0.02) (0.12) (0.01) 
ldist 0.51*** 0.02*** 0.58*** 0.14*** 0.97*** 0.09*** 
 (0.12) (0.01) (0.09) (0.02) (0.12) (0.01) 
lcorrup 0.61** 0.03** 1.19*** 0.29*** 0.41 0.04 
 (0.24) (0.01) (0.14) (0.03) (0.23) (0.02) 
lang 0.59*** 0.04*** 0.24*** 0.06*** 0.25* 0.03* 
 (0.12) (0.01) (0.08) (0.02) (0.11) (0.01) 
landlocked -0.19 -0.01 -0.93*** -0.17*** -0.32* -0.03* 
 (0.16) (0.01) (0.11) (0.02) (0.14) (0.01) 
lgdpUS _ppp   -7.26 -1.76 -4.11 -0.39 
   (6.13) (1.49) (8.32) (0.79) 
lgdppUS_ppp   5.43 1.32 3.32 0.32 
 (0.13) (0.01) (9.20) (2.23) (12.47) (1.19) 
Constant -35.17***  -150.95*  56.49  
 (2.48)  (88.08)  (119.67)  
       
Observations 1955 1955 1968 1968 1970 1970 
R-squared . . . .   

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Probit with robust SE 
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Table 5:  Testing for Significance of Selection   

 (1) (2) 
COEFFICIENT Export with Selection Import with Selection 
   
lgdp_ppp 1.21*** 1.26*** 
 (0.10) (0.17) 
lgdpp_ppp 0.70*** 1.09*** 
 (0.12) (0.20) 
lmean_serv -0.07 -0.17* 
 (0.06) (0.10) 
linternet 0.05*** 0.04*** 
 (0.01) (0.02) 
ltaxes -0.93*** -0.73*** 
 (0.16) (0.26) 
ldist -0.29*** -0.30** 
 (0.08) (0.13) 
lcorrup 0.01 0.05 
 (0.19) (0.33) 
fit_p -1.25 -2.51 
 (2.36) (3.33) 
fit_p2 1.59 4.42 
 (4.46) (6.09) 
fit_p3 -1.98 -3.18 
 (2.68) (3.71) 
lang 0.53*** 0.80*** 
 (0.14) (0.22) 
Constant -24.84*** -31.49*** 
 (3.63) (6.07) 
Observations 476 476 
Number of cntrycode 32 32 
R-squared . . 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

FGLS with AR1 and heteroscedasticity correction 
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Table 6:  Factors Affecting Trade, no selection and augmented RHS variables  
 (1) (2) (3) (4) 
COEFFICIENT Export with Selection Export Import with Selection Import 
     
lgdp_ppp 1.21*** 0.72*** 1.26*** 0.81*** 
 (0.10) (0.04) (0.17) (0.07) 
lgdpp_ppp 0.70*** 0.45*** 1.09*** 0.90*** 
 (0.12) (0.09) (0.20) (0.15) 
lmean_serv -0.07 0.05 -0.17* -0.15** 
 (0.06) (0.04) (0.10) (0.06) 
linternet 0.05*** 0.08*** 0.04*** 0.07*** 
 (0.01) (0.01) (0.02) (0.01) 
ltaxes -0.93*** -0.93*** -0.73*** -0.59*** 
 (0.16) (0.13) (0.26) (0.21) 
ldist -0.29*** -0.33*** -0.30** -0.31*** 
 (0.08) (0.05) (0.13) (0.08) 
lcorrup 0.01 -0.86*** 0.05 -0.95*** 
 (0.19) (0.16) (0.33) (0.27) 
fit_p -1.25  -2.51  
 (2.36)  (3.33)  
fit_p2 1.59  4.42  
 (4.46)  (6.09)  
fit_p3 -1.98  -3.18  
 (2.68)  (3.71)  
lang 0.53*** 0.07 0.80*** 0.43*** 
 (0.14) (0.08) (0.22) (0.14) 
ltertiary  0.23***  0.33*** 
  (0.03)  (0.05) 
bitrade  0.36***  0.36** 
  (0.09)  (0.16) 
landlocked  -0.15  0.33 
  (0.21)  (0.35) 
Constant -24.84*** -11.38*** -31.49*** -20.71*** 
 (3.63) (1.47) (6.07) (2.47) 
Observations 476 476 476 476 
Number of cntrycode 32 32 32 32 
R-squared . . . . 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

FGLS with AR1 and heteroscedasticity correction 
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Table 7:  Intra-firm vs. Arms-length trade, alternative econometric methods  

 (1) (2) (3) (4) 
COEFFICIENT Export Share† Export Share†† Import Share† Import Share†† 
     
lgdp_ppp -0.272** -0.257*** -0.180 -0.219*** 
 (0.106) (0.053) (0.131) (0.081) 
lmean_serv 0.367*** 0.398*** -0.320** -0.297*** 
 (0.133) (0.113) (0.159) (0.072) 
linternet 0.074*** 0.048*** 0.218*** 0.157*** 
 (0.015) (0.014) (0.024) (0.020) 
ltaxes 0.312 0.039 0.697** 0.659*** 
 (0.295) (0.169) (0.355) (0.249) 
ldist 0.084 -0.051 0.380* 0.262*** 
 (0.163) (0.058) (0.195) (0.083) 
lcorrup 0.359 0.566*** 0.192 0.462* 
 (0.324) (0.150) (0.393) (0.242) 
ltertiary 0.320*** 0.242*** 0.311*** 0.264*** 
 (0.090) (0.039) (0.109) (0.057) 
lwage_ratio 0.192 0.176 0.495 0.319 
 (0.223) (0.232) (0.356) (0.330) 
lang -0.324 -0.312*** 0.036 -0.115 
 (0.220) (0.102) (0.264) (0.159) 
bitrade 0.457* 0.332*** -0.217 -0.101 
 (0.236) (0.109) (0.282) (0.166) 
Constant -1.714 0.590 -5.232 -2.790 
 (3.137) (1.499) (3.812) (2.157) 
Observations 476 476 476 476 
Number of cntrycode 32 32 32 32 
R-squared . . . . 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
† Cross-sectional time-series regression with random effect 
††FGLS with AR(1) and heteroscedasticity correction 
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Table 8: Intra-firm vs arms-length trade, transformed back  
Share model (1) (2) (3) (4) (5) (6) 

COEFFICIENT Export Share† Marginal effects Export elasticity Import Share† Marginal effects Import elasticity 
       
lgdp_ppp -0.272** -0.046** -0.212** -0.180 -0.037 -0.126 
 (0.106) (0.018) (0.082) (0.131) (0.027) (0.091) 
lmean_serv 0.367*** 0.062*** 0.286*** -0.320** -0.066** -0.224** 
 (0.133) (0.022) (0.103) (0.159) (0.033) (0.111) 
linternet 0.074*** 0.012*** 0.058*** 0.218*** 0.045*** 0.153*** 
 (0.015) (0.002) (0.011) (0.024) (0.004) (0.016) 
ltaxes 0.312 0.053 0.243 0.697** 0.145** 0.489** 
 (0.295) (0.050) (0.230) (0.355) (0.074) (0.249) 
ldist 0.084 0.014 0.065 0.380* 0.079* 0.267* 
 (0.163) (0.027) (0.127) (0.195) (0.040) (0.136) 
lcorrup 0.359 0.061 0.280 0.192 0.040 0.134 
 (0.324) (0.055) (0.253) (0.393) (0.082) (0.276) 
ltertiary 0.320*** 0.054*** 0.250*** 0.311*** 0.064*** 0.218*** 
 (0.090) (0.015) (0.070) (0.109) (0.022) (0.076) 
lwage_ratio 0.192 0.032 0.150 0.495 0.103 0.347 
 (0.223) (0.038) (0.174) (0.356) (0.074) (0.249) 
lang -0.324 -0.055 -0.252 0.036 0.007 0.025 
 (0.220) (0.037) (0.172) (0.264) (0.055) (0.185) 
bitrade 0.457* 0.078* 0.356* -0.217 -0.045 -0.152 
 (0.236) (0.040) (0.184) (0.282) (0.058) (0.198) 
Constant -1.714 -1.714 -1.714 -5.232 -5.232 -5.232 
 (3.137) (3.137) (3.137) (3.812) (3.812) (3.812) 
Observations 476 476 476 476 476 476 
Number of 
cntrycode 

32 32 32 32 32 32 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
†Cross-sectional time-series regression with random effect 
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Table 9:  Intra-firm vs. Arms-length, above average income vs. below average income 

 (1) (2) (3) (4) 
COEFFICIENT Export Share † Export Share†† Import Share† Import Share_xtgls†† 
     
lgdp_ppp -0.267*** -0.246*** -0.176 -0.208*** 
 (0.094) (0.052) (0.129) (0.078) 
lmean_serv 0.345*** 0.448*** -0.249 -0.193** 
 (0.123) (0.108) (0.166) (0.081) 
linternet 0.113*** 0.093*** 0.259*** 0.230*** 
 (0.015) (0.017) (0.027) (0.029) 
ltaxes 0.673* 0.238 0.795* 0.489 
 (0.345) (0.226) (0.468) (0.352) 
ldist 0.027 -0.027 0.441** 0.332*** 
 (0.144) (0.055) (0.193) (0.077) 
lcorrup 0.627* 0.436** 0.043 -0.024 
 (0.350) (0.201) (0.484) (0.320) 
ltertiary 0.062 0.015 0.190 0.218* 
 (0.146) (0.068) (0.200) (0.124) 
lwage_ratio 0.109 0.132 0.452 0.216 
 (0.210) (0.221) (0.347) (0.319) 
lang -0.221 -0.429*** -0.077 -0.179 
 (0.198) (0.116) (0.271) (0.170) 
bitrade 0.759*** 0.403*** -0.283 -0.177 
 (0.264) (0.148) (0.357) (0.273) 
d_internet -0.132*** -0.127*** -0.151*** -0.165*** 
 (0.026) (0.024) (0.047) (0.035) 
d_taxes -0.336 -0.244 -0.206 0.099 
 (0.328) (0.171) (0.451) (0.261) 
d_corrup -0.364 -0.431 0.191 0.120 
 (0.401) (0.296) (0.612) (0.458) 
d_tertiaty 0.283* 0.268*** 0.123 0.038 
 (0.145) (0.075) (0.204) (0.128) 
d_bitrade -0.527 0.047 0.430 0.412 
 (0.389) (0.244) (0.544) (0.355) 
Constant -0.967 1.218 -5.338 -2.572 
 (2.735) (1.578) (3.738) (2.288) 
Observations 476 476 476 476 
Number of 
cntrycode 

32 32 32 32 

R-squared . . . . 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
† Cross-sectional time-series regression with random effect 
††FGLS with AR(1) and heteroscedasticity correction 
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