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Abstract 
 

This paper uses survey data on the activities of foreign affiliates in the US to address the 
following research questions:  Do foreign affiliates behave differently from US firms in their 
trade patterns?  Among affiliates, do network effects have a significant impact on trade?  Has the 
strength of network effects changed over time?  Do Japanese affiliates behave differently than 
the affiliates of other countries in terms of their trade pattern/participation?  Do Japanese 
affiliates appear to have particularly strong networks?  What are the implications for trade and 
trade policy? 
 

                                                           
1 The author thanks the East-West Center for providing funding and research accommodations during the early 
stages of this project. 
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1.  Introduction 

In recent years, economists have begun to describe and quantify the impacts of business 

and social networks on international trade.  In an international environment where contracts are 

not always enforceable and product information is imperfect, relationships between buyers and 

sellers matter.  In some countries and cultures, they seem to matter more than in others.  While 

examples of such relationships or networks can be found throughout history (e.g., the 11th 

century Maghribi traders studied by Greif, 1993), most economists have focused on networks 

that impact trade today.  Japanese keiretsu and overseas Chinese networks are often cited as 

contemporary examples of networks that may affect international trade, but empirical work 

measuring network effects is still limited.  

Gould (1994), Head and Ries (1998), and Rauch and Trindade (2002) demonstrate the 

importance of network effects by examining the influence of immigrants on international trade.  

They find that immigrants have a statistically significant positive effect on bilateral trade 

between their countries of emigration and immigration.  Rauch and Trindade (2002) specifically 

examine the trade effects of ethnic Chinese networks, as proxied by the product of ethnic 

Chinese population shares.  They find that these networks increased bilateral trade both within 

Southeast Asia and for other country pairs.  Although many observers assert the importance of 

Japanese keiretsu for trade, no comparable empirical work has measured these effects.  Fung 

(1991) and Lawrence (1991) both find that keiretsu matter for Japanese importing,2 but do they 

matter for trade more generally?   

This paper contributes to our understanding of how networks, particularly Japanese 

networks, affect trade by examining the trade patterns of foreign affiliates in the US.  Survey 

data from the Bureau of Economic Analysis is used to address the following research questions:  
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Do foreign affiliates behave differently from US firms in their trade patterns?  Among affiliates, 

do network effects have a significant impact on trade?  Has the strength of network effects 

changed over time?  Do Japanese affiliates behave differently than the affiliates of other 

countries in terms of their trade pattern/participation?  Do Japanese affiliates appear to have 

particularly strong networks?  What are the implications for trade and trade policy? 

Theoretical work that links network effects to international trade includes Greif (1993), 

Rauch (1996), McLaren (1999), Kranton and Minehard (2001), Casella and Rauch (2002) and 

Greaney (2002).  In Greaney (2002), network effects are modeled as a cost advantage in selling 

to buyers from the producer’s own country.  Asymmetry across countries in the strength of this 

network effect results in lower inward FDI, lower total imports but larger volumes of reverse 

imports3 into the country with strong network effects (e.g., Japan).  The model’s predictions 

match observed asymmetric trade and investment flows that sometimes lead to US-Japan trade 

friction. 

This paper is an empirical complement to Greaney (2002) but does not limit its focus to 

Japanese networks alone.  Here I measure the strength of network effects on the trade of eight 

industrialized countries’ foreign affiliates operating in the US.  Network effects are estimated by 

examining the extent of affiliates’ home bias in their exporting and importing activities.  In 

comparing the trade pattern of the Japanese affiliates to that of the other seven countries’ 

affiliates, I find empirical support for the assumption that network effects are particularly strong 

for Japanese firms.   

                                                                                                                                                                                           
2 They find that the extent of keiretsu presence in an industry is negatively correlated with import penetration. 
3 Reverse imports are imports from overseas affiliates of that country’s own firms. 
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2.  Data Details 

Other papers on network effects on trade have developed proxy measures of cross-border 

networks using immigration flows (Gould (1994), Head and Ries (1998)), population shares 

(Rauch and Trindade (2002)) or colonial ties and distance (Rauch (1999)).  I use a more direct 

measure of network effects by disaggregating US trade with eight trade partners into trade by 

American-owned firms versus trade by foreign affiliates located in the US.4  Networks between 

affiliates and suppliers or buyers in their home countries would tend to create a home bias in 

their trade patterns. 

For affiliates’ trade data, I use the Bureau of Economic Analysis’ survey Foreign Direct 

Investment in the US, which is conducted every five years.  The most recent survey results that 

are available are for years 1987, 1992 and 1997.  The published survey results identify bilateral 

trade by affiliates’ country of ultimate beneficial owner (UBO) for only eight countries—

Canada, France, Germany, the Netherlands, Switzerland, the UK, Australia and Japan.  This 

allows for comparison of the trade pattern of Japanese affiliates to that of seven other 

industrialized countries’ affiliates in the US.  For US bilateral trade data, I use Statistics 

Canada’s World Trade Analyzer.  For the gravity model estimations, the IMF’s International 

Financial Statistics provided GDP data and the “empirical investigations in international trade” 

website (formerly maintained by Jon Haveman, PhD) provided kilometer distances between 

capitol cities. 

                                                           
4 The distinction between American-owned and foreign affiliate follows the Bureau of Economic Analysis 
definition, where a foreign affiliate (or “U.S. affiliate of foreign direct investors”) involves foreign direct investment 
(FDI).  FDI occurs when “a single foreign person owns or controls, directly or indirectly, 10% or more of the voting 
securities or an equivalent interest”.  (Bureau of Economic Analysis, 1997) 
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3.  Activities of Foreign Affiliates 

Tables 1 and 2 show summary statistics on the activities of foreign affiliates by country 

of ultimate beneficial owner (UBO) in 1987 and 1997.5  Since bilateral trade data for subsequent 

tables is available for only eight specific countries’ affiliates, I focus on these countries along 

with presenting some regional totals in these tables.  Japan stands out even as early as 1987 for 

having the highest number of affiliates and these affiliates had the largest total assets, 

expenditures for property, plant and equipment, sales, and by far the highest level of 

participation in exporting and importing of any of the countries’ affiliates.  By 1997, Japanese 

affiliates maintained their lead in all of these categories and had surpassed Canadian and British 

affiliates in the number of companies consolidated and in gross property, plant and equipment.  

Again, the strongest difference between the Japanese affiliates and their other foreign 

counterparts is the much larger volume of exports and imports generated by the Japanese 

affiliates—$52.5 billion in exports and $120.7 billion in imports versus the next highest trade 

figures of $14.5 billion in exports for UK affiliates and $15.3 billion in imports for Canadian 

affiliates.  This large gap might be explained by a preponderance of Japanese affiliates involved 

explicitly in trade activities (i.e., trading companies).  To investigate this possibility, I next 

examine evidence on the importing and exporting patterns of the affiliates by industry.   

Tables 3-6 help to clarify the reasons for the high level of trade conducted by Japanese 

affiliates.  Tables 3 and 4 show US imports of goods shipped to affiliates by industry in 1987 and 

1997.  In 1987, $68.2 billion or 93.9% of the imports of Japanese affiliates were shipped to 

affiliates involved in wholesale trade, particularly those engaged in motor vehicles and 

equipment trade (45.5%).  Only German affiliates appeared similar in having a large share of 

                                                           
5 For the sake of brevity, results for the intermediate year—1992—are reported only for the gravity model 
estimations later in the paper. 
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their imports (71.5% or $12.3 billion) going to affiliates in wholesale trade, particularly to those 

in autos and auto parts trade (53.9%).  In contrast, only 5.8% ($4.2 billion) of Japanese affiliates’ 

imports went to manufacturing affiliates, while 25.0% (German) to 60.3% (Australian) of the 

other eight countries’ affiliates went to manufacturing affiliates in 1987.  By 1997, the dominant 

importing role of Japanese wholesale trade affiliates had lessened somewhat, to 68.2% ($82.3 

billion) of imports, with only 24.7% for autos and auto parts affiliates, while importing by 

manufacturing affiliates rose to 31.1% of the total. 

Tables 5 and 6 show the pattern of exporting across industries by different countries’ 

affiliates in 1987 and 1997.  The trend seen in the importing activites of Japanese affiliates is 

repeated in their exporting activities.  In 1987, Japanese affiliates in wholesale trade accounted 

for almost all exporting by Japanese affiliates ($19.2 billion of $20.4 billion, or 94.1%), while 

manufacturing affiliates accounted for only 5.5%.  Wholesale trade affiliates in metals and 

minerals accounted for $10.2 billion or 50.0% of all exports, while farm-product raw materials 

affiliates added another 20.3%.  In 1997, the export activites of Japanese wholesale trade 

affiliates were up to $35.1 billion but this represented only 66.7% of total exports.  Japanese 

manufacturing affiliates exported $16.5 billion or 31.4% of the total. 

To examine how important foreign affiliates’ trade activities are relative to America’s 

total trade, I disaggregate bilateral trade into affiliates’ trade and US firms’ trade in Table 7.  By 

far, foreign affiliates play the largest role in US trade with Japan.  In 1987, affiliates accounted 

for 61.6% of US exports to Japan and 78.2% of US imports from Japan, while the comparable 

figures for affiliates’ share of total US trade were 17.4% and 34.4%, respectively.  In 1997, 

affiliates’ share of US exports to Japan was a much lower 47.1% while their import share from 

Japan was slightly higher at 83.5%.  The shares for affiliates’ in US total trade were 19.5% and 
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29.5%, respectively.  Next to Japan, foreign affiliates played the largest role in US exports to 

Germany (52.3%) and Switzerland (62.7%) in 1997.   

The dominant role foreign affiliates played in US trade with Japan remains the largest 

outlier in Table 7.  To connect these figures to the potential role of Japanese trading companies 

and/or intra-firm trade by Japanese multinationals, I need to identify what portion of US trade 

with Japan is generated by Japanese affiliates in the US, rather than by all foreign affiliates, as in 

Table 7.  The first two columns of Table 8 answer this question.  Japanese affiliates exported 

51.2% of total US exports to Japan in 1987 and 38.5% in 1997, much higher percentages than the 

0.5% to 13.7% range for the selected other countries’ affiliates.  In importing, foreign affiliates 

accounted for even larger shares of bilateral trade with their individual home countries and 

Japanese affiliates again accounted for the largest shares.  Japanese affiliates were responsible 

for 76.3% and 80.7% of US imports from Japan in 1987 and 1997, while the next highest levels 

of affiliate control of importing from their home countries were the 51.5% and 47.0% figures 

attributed to German affiliates in 1987 and 1997.    

By changing the denominator, the next two columns of Table 8 show the degree of home 

bias in the exporting and importing activities of the foreign affiliates.  In 1987, Japanese 

affiliates had by far the highest degree of home bias in their exporting, at 77.3%.  The next 

highest degree of home bias in exporting was only 30.7% for Canadian affiliates.  In 1997, 

Japanese affiliates’ home bias in exporting fell to 51.8%, just below the 52.3% posted by 

Canadian affiliates.  Japanese affiliates’ had an extremely high degree of home bias in importing 

in 1987, 93.1%, although this was not too much higher than the home bias shown by West 

German affiliates (82.5%) and Canadian affiliates (73.4%).  The home bias of Japanese affiliates 
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in importing fell to 81.1% in 1997, below that of Canadian affiliates (85.6%) but the Canadian 

affiliates face much lower transportation costs in importing from home.   

The next two columns of Table 8 compare the home bias of affiliates with the trade 

pattern of US firms.  Any degree of network effects would tend to raise these ratios to levels 

above one, indicating that on average foreign affiliates have a greater tendency to trade with their 

particular home country than does an American firm.  Higher ratios indicate even larger 

divergences between the trading behavior of the foreign affiliates and the US firms.  In terms of 

exporting in 1987, Japanese and Swiss affiliates had the highest home bias divergence from US 

firms’ export pattern, with ratios of 14.9 and 15.2, respectively.  The decline in Japanese 

affiliates’ export home bias in 1997 is reflected in a lower ratio of 8.3, meaning Japanese 

affiliates on average favor Japan over other export destinations 8 times more than do US firms on 

average.  That year, Australian and Swiss affiliates posted higher ratios of 9.95 and 19.4, 

respectively.  In importing, although Japanese affiliates displayed very high levels of home bias 

in importing in 1987 and 1997, their tendency to buy from Japan did not diverge as much from 

US firms’ importing patterns as did the home bias displayed by several other countries’ affiliates.  

Five of the other seven countries’ affiliates had higher ratios than Japan’s 13.2 in 1987, and three 

had higher ratios than Japan’s 24.3 in 1997.   

The final two columns of Table 8 focus specifically on intra-group trade tendencies of 

affiliates, without regard to whether the other group firms are located in the home country or 

elsewhere.  Japanese affiliates appear to have a somewhat higher intra-group export bias of 

53.2% and 60.6% in 1987 and 1997 than do Canadian or European affiliates, which averaged 

between 17% and 50%.  Japanese affiliates showed an even stronger preference for purchasing 

imports from within their corporate groups, 79.0% in 1987 and 79.7% in 1997.  However, 
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several of the other countries’ affiliates showed even stronger intra-group biases in importing—

West German (86.9%) affiliates in 1987, and Canadian (85.4%), German (80.7%) and Swiss 

(80.9) affiliates in 1997. 

Japanese affiliates do seem to behave differently in their trade activities.  They have a 

much higher home bias in their exporting and importing activities than most European affiliates.  

Japanese affiliates purchased 79.6% of their imports from Japan and exported 53.6% of their 

exports to Japan in 1997.  Only Canadian affiliates show a similarly high level of home bias in 

their importing in 1997 (84.1%) and this home bias is supported by low transportation costs.  

Japanese affiliates accounted for 39.8% of US exports to Japan and 79.8% of US imports from 

Japan in 1997.  These levels were more than double the levels for most other affiliates.  One 

unresolved issue is the role of trading companies in these trade flows.   

4.  Gravity Model Estimates of Network Effects 

Since foreign affiliates accounted for almost 20% of US exports and almost 30% of US 

imports in 1997, they are likely to have a significant effect on the US trade pattern.  Do foreign 

affiliates behave differently from US firms in their trade patterns?  Among affiliates, do network 

effects have a significant impact on trade?  Do Japanese affiliates appear to have particularly 

strong networks?  To answer these questions, I examine the trade patterns of affiliates in the US 

from eight developed countries—Australia, Canada, France, Germany, Japan, the Netherlands, 

Switzerland, and the UK—for which trade data is available by the affiliates’ country of UBO. 

Economists often use a gravity equation to examine the determinants of bilateral trade.  

The trading partners’ incomes and distance from one another are primary determinants, and other 

variables sometimes are added to determine their significance for bilateral trade relationships.  
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Here, I am interested in determining the significance and strength of network effects on bilateral 

trade relationships.  

The basic gravity equation estimated for the results shown in the first four columns of 

Tables 9 and 10 is as follows: 

1 2 3ln( ) ln( ) ln( ) ln( )ij o i j ij ijX B B GDP B GDP B dist ε= + + + +  

where ijX  represents exports from country i to country j, iGDP  and jGDP  represent the GDP’s 

of the source and destination countries, and ijdist  is the distance between the two trading 

countries.6  As shown in the tables, total bilateral exports is the dependent variable in some of the 

regressions.  In others, exports are divided by firm type:  US firms, foreign affiliates, and foreign 

affiliates by country of UBO (for 8 countries).  The last three columns in the tables include two 

different variables designed to capture network effects and a Japan dummy variable.  

“HomeLink” is a dummy variable that takes on the value of 1 if the affiliates’ country of UBO 

matches the trade partner.  The coefficient then reflects the tendency for the affiliate to trade 

with, either import from or export to, its home country.  The “dist2” variable measures the 

kilometer distance between the affiliates’ trade partner and country of UBO.  If the trade partner 

matches the country of UBO, dist2 takes on the value of 1 to avoid taking the natural log of zero.  

The HomeLink variable measures network effects in a discrete manner, while the dist2 variable 

measures it as a continuous variable.   

As Table 9 shows, with just 16 bilateral trade relationships (exports and imports between 

the US and eight trade partners) to explain, the gravity equation does a fairly good job of 

predicting the variation in total US exports and imports in 1997.  All of the variables of interest 

have the expected signs and almost all are significant at the 99% level.  Comparing the first and 
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second columns in Table 9, the gravity equation explains even more of the variation in bilateral 

trade (increasing the adjusted R2 from 0.814 to 0.840) when affiliates’ trade is removed from 

total US trade with these eight trade partners.  In shifting from US total trade to US firm trade, 

distance becomes a stronger trade deterrent while the GDP of the source and destination 

countries become somewhat less important determinants of the trade patterns.  The gravity 

equation does somewhat less well at explaining the variation in the affiliates’ aggregate trade 

pattern, with an adjusted R2 of 0.638.  The GDP’s of the source and destination countries become 

stronger determinants of affiliates trade and distance a less strong (and less significant) deterrent 

than for US firm trade.  [check validity of observed differences with pooled data regression] 

The results when estimating the gravity equation for affiliates’ trade by country of UBO 

confirms the importance of network effects.  With eight countries of UBO and export and import 

data with eight trade partners, I have 128 potential observations for these regressions.  Some of 

these observations were dropped because the trade data were suppressed to avoid disclosing the 

information of individual companies.  In a few cases, observations where bilateral trade was 

reported as zero were dropped to avoid taking the natural log of zero.7  In examining the trade 

patterns of the foreign affiliates, the basic gravity equation does not explain much of the 

variation in 1997 (adjusted R2 of 0.199).  Adding a dummy variable for affiliates’ trade with their 

home countries increases the adjusted R2 to 0.497.  In fact, the strongest determinant of affiliate 

trade is the strongly positive coefficient on the HomeLink dummy variable.  The coefficient of 

                                                                                                                                                                                           
6 This basic equation should be changed to incorporate country fixed effects, as in Feenstra (2002), or a measure of 
“multilateral resistance”, as in Anderson and van Wincoop (2001).  Work in progress… 
7 Alternatively, I could substitute in a “1” for the observations of “0”.  The results of the gravity model estimations 
do not change much in adopting this alternative approach. 
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3.0 on the HomeLink variable means that after controlling for distance and GDP’s, affiliates 

trade 19% more with their home countries than with other countries.8 

Another way to examine the influence of reverse imports is to use a continuous variable 

to measure the distance between the non-US source or destination country and the affiliate’s 

country of UBO.  As with the discrete variable for reverse imports, adding this “dist2” variable 

improves the explanatory power of the equation and the coefficient on dist2 is negative and 

significant.  The more distant are the affiliates’ home country and the trade partner, the less trade 

occurs between the two.  A 10% increase in distance between the affiliates’ home country and 

the trade partner implies 3.32% less trade.  This seemingly small figure actually translates into 

very large changes when actual kilometer distances are used.  The smallest distance between 

different trade partners is 235 kilometers separating Germany and the Netherlands.  German 

affiliates trade 77.7% more with their home country than with Germany’s closest neighbor. 

The last column in Table 9 adds to the basic gravity equation the home dummy variable 

described above along with a Japan dummy variable.  This variable takes the value of “1” when 

trade involves Japanese affiliates exporting to Japan or importing from Japan.  The large, 

positive and significant coefficient on the Japan variable suggests that Japanese affiliates tend to 

trade with their home country much more than do the affiliates from other countries.  The 

positive, significant coefficient on the HomeLink variable can be interpreted as the average 

tendency among all affiliates to trade with their home countries.  None of the other countries’ 

affiliates had a significant positive coefficient when a country dummy was added to this 

specification in 1997.9  This result supports the hypothesis that Japanese affiliates tend to have 

                                                           
8 With a semi-log equation, the percentage change in the left-hand-side variable is given by 1Be − .  In this case B = 
3.0. 
9 The only other significant country coefficient was for Australia in 1987, but the coefficient was negative and 
significant only at the 5% level. 
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particularly strong networks links with their home country.  Controlling for distance and GDPs, 

affiliates on average tended to trade 13.5% more with their home countries, while Japanese 

affiliates traded an extra 14.3% with Japan in 1997. 

Tables 10 and 11 show similar gravity model results using bilateral trade data for 1992 

and 1987.  All of the results noted above for the 1997 equations hold true for the 1987 equations 

and most hold for the 1992 equations as well.  The coefficients on the networks variables are 

significant and of very similar values in all three years.  [consider pooling data to look for 

changes in coefficients over time…have network or Japan effects become stronger or weaker?] 

5.  Conclusions 

With the data I have analyzed thus far, these are my answers to my research questions.  

Do foreign affiliates behave differently from US firms in their trade patterns?  Comparing 

foreign affiliates as a group to US firms, the gravity equations indicate some differences in trade 

patterns.  [need to test for significance of these differences]  The GDP’s of the source and 

destination countries are stronger determinants and distance a less strong (and less significant) 

determinant of affiliates’ trade than for trade by US firms.  The “fit” of the gravity equation is 

better for US firms’ trade than for affiliates’ trade.  These results hold for all three years.  [check 

with pooled data] 

Among affiliates, do network effects have a significant impact on trade?  Yes, descriptive 

statistics show affiliates from all eight countries had much higher tendencies to trade with their 

home countries than did US firms trade with those same countries.  The home country bias was 

particularly strong for importing by many of the countries’ affiliates.  Using gravity equations 

with both discrete and continuous variables to measure network linkages between affiliates and 

their home countries, I obtain coefficients that are highly significant and of the expected sign.  
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Affiliates have a much higher tendency to engage in trade with their home countries than with 

other countries.  The fit of the gravity equation improves dramatically when this HomeLink 

variable is added as an explanatory variable.  Controlling for distance, GDPs and Japan effects, 

affiliates on average tended to trade 13.5% more with their home countries than with other 

countries in 1997.  Very similar results were found for 1987 and 1992.  

Do Japanese affiliates appear to have particularly strong networks?  Do Japanese 

affiliates behave differently than the affiliates of other countries in terms of their trade 

pattern/participation?  Both descriptive measures and gravity model estimates indicate that 

Japanese affiliates have an even higher tendency to trade with their home country than do the 

affiliates of the other seven countries.  In fact, the Japan coefficient is stronger than the home 

coefficient in all three years tested, though the gap has declined over time.  Even with this 

decline, the results suggest that network effects are approximately twice as strong among 

Japanese affiliates in 1997.  In that year, Japanese affiliates traded with Japan 14.3% above the 

average home trade bias of all affiliates.  Combined with the 13.5% average, Japanese affiliates 

traded 27.8% more with Japan than would be predicted by distance and GDP parameters.   

Has the strength of network effects changed over time?  The descriptive statistics provide 

mixed evidence of changes in network effects between 1987 and 1997.  The various measures of 

home bias in affiliates’ trade behavior do not clearly support or reject a hypothesis of networks 

strengthening in influence over this decade.  [results from pooled sample gravity model may help 

with this question] 

What are the implications for trade and trade policy?  The empirical results described 

above suggest that Japanese networks have stronger impacts on US trade than do the networks of 

other industrialized countries’ multinational firms.  Strong trade networks may enhance trade 
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opportunities for network “insiders” but hinder them for “outsiders”.  This may lead to greater 

trade friction with countries that have stronger trade networks.  This hypothesis linking trade 

networks to trade policy is supported by Noland’s (1997) finding that Japan is targeted 

disproportionately (after controlling for country size) in US unilateral trade actions.   


