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Abstract

Knowledge creation is concentrated in several countries. Getting access to foreign knowl-
edge is important for economic growth and convergence, especially for developing countries.
How does a country tap into foreign sources of knowledge? Business travelers coming to a
high-technology country can learn about technological knowledge through face-to-face com-
munication and bring it back to their home country. This paper estimates the effect of a
country’s outward short-term cross-border people flows on a country’s domestic innovation,
using a quarterly data of 84 countries’business travel to the United States between 1993
and 2003. The main finding of this paper is that a 10 percent increase in outward business
travel increases domestic patenting by 3 percent. The causal impact of travel on patenting
is estimated using variation from global conflict of September 11, 2001 and Visa Waiver
Program countries. This study highlights the importance of liberalization of international
services, and the drawbacks of travel restrictions in terms of their impact on innovation.
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1 Introduction

It is well-known that knowledge creation is concentrated in several countries. Gaining access

to foreign knowledge is important for the economic growth and convergence of countries who

are behind the technological frontier. How does a country tap into foreign knowledge? There is

evidence of technology sourcing through Foreign Direct Investment (FDI), international trade

and immigration, but do short-term people flows matter for technology sourcing from abroad?

This paper addresses the question of the importance of a country’s outward short-term

cross-border people flows for domestic innovation. Business case studies and business journals

stress the importance of face-to-face communication for negotiating deals and selling products.1

However, as technology is tacit and is hard to codify (Polanyi 1958), personal contact might

indeed be especially important for the transfer of technology. International business travel can

facilitate information exchange and knowledge acquisition, which promotes innovation through

inward business travel where foreigners bring knowledge and ideas with them (Hovhannisyan

and Keller 2012). Do foreigners bring technological knowledge with them, or does a country send

its travelers to source such knowledge from abroad? The hypothesis behind this paper is that

business travelers who visit a high-technology country like the United States can learn about

technological knowledge through communication and face-to-face interaction and can bring that

knowledge back to their home country.

This paper provides new evidence that outward business travel impacts domestic innovation,

using quarterly dataset on 84 countries’business travel to the United States between 1993 and

2003. The estimates suggest that on average, a 10 percent increase in outward business travel

1See surveys of business executives in Harvard Business Review (2009) and Forbes (2009).
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increases domestic patenting by 0.3 percent. The approach of estimating the causal impact of

international business travel on innovation uses instruments from variation of post-September

11, 2001 and relative changes in U.S. visa policy towards Visa Waiver Program (VWP) and non-

VWP countries (Poole 2010, Neiman and Wagner 2009). The VWP program enables citizens

of certain countries to travel to the United States without a visa for business or pleasure not to

exceed 90 days. These are countries with good ties with the United States, who offer reciprocal

visa waiver to U.S. citizens, and who are not considered a threat to U.S. national security.2

Instrumenting business travel by the exogenous shock of 9/11 combined with variation from

countries with and without travel restrictions, a 10 percent increase in outward business travel

to the U.S. from a country increases the country’s domestic patenting by 3 percent.

There is a vast body of literature on technology sourcing through Foreign Direct Investment

and international trade.3 Outward FDI as a method of sourcing foreign technology has been

studied by a number of authors (e.g. Griffi th, Harrison and van Reenen 2006; Branstetter 2002;

Almeida 1996). Griffi th and coauthors find evidence of positive home country productivity

effects from outward FDI in the U.S, while Branstetter and Almeida find positive effects on

cross-country patent citations. There is also evidence on learning effects of increased produc-

tivity through international trade. A new direction of research has addressed the importance

of business travel for stimulating trade relationships (Poole 2011, Cristea 2011). This previous

research reinforces the importance of controlling for FDI and international trade in the present

study.

The second strand of the literature addresses the importance of labor flows as an avenue for

2Source: U.S. Department of Homeland Security, Yearbook of Immigration Statistics.
3See Keller (2010) for a survey.
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international technology transfer. While the effects of immigration on technology transfer have

been widely studied, research on the effects of short-term international labor flows on innovation

(Hovhannisyan and Keller 2012) and productivity (Andersen and Dalgaard 2011; Gambardella,

Mariani and Torrisi 2009; Dowrick and Tani 2008; Le 2008) is still developing. Hovhannisyan

and Keller find that inward business travelers to another country from the United States raise

that country’s level of innovation as measured by patenting. In terms of productivity, Andersen

and Dalgaard find that intensity of air passenger travel scaled by population helps explain Total

Factor Productivity (TFP) differences among countries. A related study by Dowrick and Tani

shows that business travel positively affects industry-level productivity in Australia.

This paper is also related to the literature on the role of social and personal contacts on

easing technology transfer. The role of collaborative networks for interregional and interfirm

technology transfer has been studied by a number of researchers (Singh 2005; Agrawal, Cockburn

and McHale 2006). Choudury (2010) finds evidence that inventor mobility within multinational

firms is important for knowledge creation. The role of ethnic communities in international

technology transfer has been emphasized by Kerr (2008).

This paper contributes to the first strand of literature by providing evidence on technology

sourcing through short-term labor flows, as business travel creates an observable channel of

knowledge transmission. In relation to the second body of the literature, this paper finds that

outward business travel to a country is yet another significant conduit of technology transfer.

The data used in this paper allows us to specifically differentiate business travelers from other

types of travelers, and to use the exogenous variation in post 9/11 travel and U.S. visa policy

changes. This paper also adds to the literature on the importance of face-to-face communication
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for knowledge creation and transfer.

The remainder of the paper is organized as follows. Section 2 details the empirical method-

ology. Section 3 describes the data and presents descriptive statistics. Empirical results are

summarized in section 4, while conclusions are discussed in section 5.

2 Empirical Methodology

The goal of this paper is to estimate the relationship between a country’s short-term cross-

border labor flows and innovation. Outward business travel from a country to the United States

over eleven years, from 1993-2003, is related to a country’s level of innovation as measured by

the domestic patent applications of its residents. Since the United States is one of the most

technologically advanced countries, looking for evidence of technology sourcing through travel

to the United States is important.

Patenting in a particular country c in year t, Pct is specified to be a function Φ of outward

business travel to the United States, Bct and of observed and unobserved determinants, Zct:

Pct = Φ(Bct, Zct,Θ) (1)

where Θ is a vector of unknown parameters. The following equation will be estimated

E[Pct|Bcqt] = exp[α lnBcqt + β lnXct + δc + δt + εct], (2)

where Pct is expected domestic patent counts by residents in a country c in year t; Bcqt is

resident business travelers from country c going to the U.S in quarter q of year t; Xct are other
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determinants of country c patenting in year t, such as income etc.; and δ’s are country -, and

year- fixed effects. It is expected that the coeffi cient on α will be positive, implying that business

travel increases innovation.

Business travel to the United States from foreign countries can further be disaggregated by

the destination state. States within the U.S. differ in their degree of technological advancement,

and therefore travel to a high-technology state might have more important benefits for knowledge

transfer than travel to a low-technology state. Therefore, business travel to a U.S. state is

weighted by the U.S. state’s patent stock relative to the state’s Gross Domestic Product (GSP)

and aggregated over states as follows

Bcqt =
∑
s∈S

Psqt
GSPsqt

× B̃scqt, (3)

where Psqt is the patent stock of state s in quarter q of year t, GSPsqt is real GSP of state

s in quarter q of year t , and B̃scqt is the number of business travelers coming to a U.S. state s

from country c in quarter q of year t.

Although the estimation equation (2) presents an initial benchmark on estimating the rela-

tionship between business travel and innovation, the time period as well as a vast sample of 84

countries with travelers to the U.S. (see the list of countries in Appendix Table A2) allows us

to identify a more causal link. To study the causal impact of travel on innovation, this paper

employs variation from global conflict of September 11, 2001 and Visa Waiver Program coun-

tries (VWP). The Visa Waiver Program, which was founded in 1986, allows citizens of certain

countries to visit the United States without a visa for business or pleasure not to exceed 90
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days. The list of Visa Waiver Program countries during 1993-2003 is presented in the Appendix

Table A1. Of the 84 countries employed in the empirical analysis (see Appendix Table A2), 24

countries were members of the VWP during some time during the estimation period. The list of

countries used in the analysis which were also VWP countries can be found in Appendix Table

A3.

Travel restrictions in terms of visa requirements and other barriers tend to reduce travel

flows, so that in general, travel to the United States from countries that do not require a visa

(VWP countries) is more frequent than for countries that do (non-VWP countries). However,

increased security checks and delays at the airports, as well as general psychological factors,

might impact VWP and non-VWP countries differently.

This paper uses a two-stage analysis to first estimate business travel from exogenous variation

of unexpected conflict of September 11, 2001 and variation from travelers from VWP versus non-

VWP countries. Following Poole (2011), business travel in the first stage is estimated using

Ordinary Least Squares (OLS) as follows

lnBcqt = α+ βSept11qt + γVWPcqt + θSept11× VWPcqt + δc + δt + εcqt, (4)

where Bcqt is weighted business travel to the U.S. from country c in quarter q of year t,

Sept11 is a dummy equal to one for all quarters and years after Sept 11, 2001, VWPcqt is a

dummy equal to 1 for Visa Waiver Program country c in quarter q of year t; δ’s are country-,

and year- fixed effects. Including the interaction effect of Sept11 and VWP program countries

Sept11× VWPcqt, will allow us to estimate the differential effect of 9/11 on countries with and

without travel restrictions. Further, the predicted business travel from the first stage is used to
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estimate equation (2) using methods appropriate for the count data.

Before turning to the empirical results, the next section discusses the data sources and

presents descriptive statistics of the main variables.

3 Data

The travel data for this paper comes from the Survey of International Air Travelers (SIAT),

conducted by the Offi ce of Travel and Tourism Administration, International Trade Administra-

tion, U.S. Department of Commerce. SIAT collects data on non-U.S. residents traveling to the

U.S. and on U.S. residents traveling overseas. This paper uses data on foreign resident travelers

coming to the United States for each quarter between 1993 and 2003.4 It is an individual-level

dataset which includes travelers’purpose of the trip, occupation, country of residence, country

of citizenship and U.S. destination county. Individual-level data is expanded by the main and

secondary purposes of the trip, as well as by destination states in the U.S. if a particular individ-

ual traveled to distinct states. Further, expanded individual travel observations are aggregated

by the purpose of the trip by foreign country of residence and destination U.S. state. Since the

empirical analysis will use variation from entry requirements and the Visa Waiver Program, U.S.

citizens are dropped from the analysis. As a result, numbers on business travelers are obtained

coming to a U.S. state s from country c in every quarter from 1993 to 2003.

According to the equation (3), business travelers coming to a certain U.S. state are weighted

by that state’s patent to GSP ratio, and aggregated over states. Data on patent stock by U.S.

4Hovhannisyan and Keller (2011) use SIAT data on U.S. residents traveling from the United States to foreign
countries.
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states is calculated based on custom extracts of United States Patents and Trademark Offi ce

(USPTO) files, while data on GSP by year is extracted from the Bureau of Economic Analy-

sis (BEA). After performing weighting, we have total number of (weighted) business travelers

coming to the U.S. from foreign countries in every quarter from 1993 to 2003.

The innovation measure used in this paper is domestic patenting by residents of foreign

countries between the years 1993 to 2003. It is obtained from the World Intellectual Prop-

erty Organization (Source: WIPO Statistics Database). It measures patent applications by

first-named resident inventors in the home country. For example, this dataset captures patent

applications filed by residents of Japan at the Japan Patent Offi ce. This is a yearly-level dataset

with varied country coverage.

The size and development level of a country affects its business travel. Therefore, data on a

country’s population and real GDP per capita are used as controls. They are extracted from the

Penn World Tables, version 6.2. It is important to account for other avenues of international

technology transfer such as international trade and FDI, as mentioned above. Imports from the

United States and exports to the United States by each country from 1993 to 2003 is extracted

from the U.S. Census Bureau (www.tradedataonline.gov). U.S. FDI in foreign countries is

measured by total sales of majority-owned foreign affi liates of U.S. firms and is taken from the

U.S. Bureau of Economic Analysis (BEA).5

The final sample is an unbalanced quarterly sample for 84 countries for the years 1993-

2003. The list of countries can be found in Appendix Table A2. Summary statistics of the

main variables are presented in Table 1. Patent applications are quite dispersed, with the

5FDI in the U.S. is only available for a limited set of countries with a lot of missing observations. Therefore,
it was not used in the analysis.
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variance exceeding the mean. Patents is a count variable, thus Poisson and negative binomial

regressions are appropriate estimation methods. Since there is evidence of over-dispersion, a

negative binomial estimation method is more suitable. Only non-zero business travel to the

U.S. is considered, since this analysis is not applicable to the case of patenting in the absence

of travel. The top countries engaged in business travel to the United States are Japan, Taiwan,

Germany, the United Kingdom and Australia. The list of top countries engaged in business

travel to the U.S. is presented in Appendix Table A4.

Some initial evidence on the link between patenting and business travel is presented in Figures

1 and 2. We can see that there is a positive country-level relationship between patents-to-GDP

ratio and business travel to the United States. In Figure 2, where the major outliers South

Korea and Japan are omitted, an even more significant positive relationship is apparent. The

empirical strategy will control for country and year fixed effects, so general differences between

countries and years will be accounted for in the analysis. Additionally, a set of controls will be

employed to account for factors that vary within a country over time.

The next section presents the empirical results.

4 Results

The objective of the empirical analysis is to estimate a relationship between business travel to

the U.S. and innovation. The results of initial estimation of the equation (2) are presented in

Table 2. As mentioned above, the estimation method involves negative binomial regressions. All

columns include country and year fixed effects. Robust standard errors which allow for clustering

by country-year are shown in parentheses. In the first column, business travel to the U.S. is
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estimated to be positive and significant, implying that there is a strong positive association

between business travel to the U.S. by a country and that country’s domestic patenting.

In column 2 of Table 2, controls for population and real GDP per capita are added to account

for the fact that residents of large and rich countries will travel more. As expected, this decreases

the coeffi cient on business travel from 0.032 to 0.027 while it remains highly significant. Next,

imports from the U.S. and exports to the U.S. are added as additional conduits of technology

transfer. For example, if a country has a vast trading relationship with the U.S., there would

be a higher need for business travel. Furthermore, Poole (2010) and Cristea (2010) find positive

relationship between trade and travel; thus, it is important to control for trade with the U.S. In

columns 3 and 4, imports and exports to the U.S. are negative and not significantly estimated,

however the coeffi cient on business travel is virtually unchanged.

U.S. FDI is added to column 5 of Table 2 as an additional control. If the U.S. invested a lot

in a country, this might give rise to both business travel from the affi liate to the headquarters

in the U.S., as well as increased domestic patenting. Including U.S. FDI does not change the

estimated coeffi cient on business travel, while FDI is positive but not significantly estimated.

Including all controls, the relationship between business travel and patenting is around 0.026

and significant. Population and real GDP per capita are estimated to be positive and significant,

while the coeffi cients on trade and FDI are not significantly estimated.

The results in Table 2 give some initial guidance on the hypothesis of technology sourcing

through international business travel. However, even after controlling for country and year

fixed effects and including a set of controls, there are still endogeneity concerns. It is possible

that factors that increase business travel also impact patenting. The best approach is to find
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exogenous variation in business travel to the U.S. that is not correlated with innovation in these

countries. As mentioned above, the exogenous variation to business travel to the United States

that will be used is variation occuring post-September 11, 2001 and subsequent changes in U.S.

visa policy towards Visa Waiver Program (VWP) and non-VWP countries. As shown in Figure

3 in the Appendix, 9/11 impacted VWP and non-VWP countries differently. In general, travel

from VWP countries is larger than from non-VWP countries due to the strength of economic

and political ties with the United States. Additionally, visa restrictions and other barriers to

travel tend to impede travel flow. But VWP countries travel to the U.S. decreased possibly

because of increased security measures and increased global instability. As Figure 3 illustrates,

travel from VWP countries to the U.S. decreased more than from non-VWP countries. This

evidence is consistent with findings by Poole (2010) and Neiman and Swagel (2009).6

The first stage regressions of the estimation of equation (4) is shown in Table 3. It is

estimated by Ordinary Least Squares (OLS). In column 1 business travel to the U.S. is regressed

on a dummy of September 11, 2001. The resulting coeffi cient on September 11 is negative as

expected, but not significant. In column 2, a dummy for Visa Waiver Program countries in

quarter q of year t is added. The coeffi cient on VWP is positive and significant, while the

coeffi cient on September 11 remains negative. To account for differential impact of September

11 on travel from countries that required a visa and those that did not, the interaction of VWP

and September 11 is added in column 3. The coeffi cient on the interaction is negative and

significant, confirming our earlier conjecture presented in Figure 3. The estimates of column 3

of Table 3 are chosen as the main first stage specification.

6Neiman and Swagel (2009) explain this decrease as a result of the fact that travelers from countries that did
not require a visa experienced more hassles in general security, and as a result of general ‘fear of flying’.
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In Table 4 estimates from the second stage estimation are presented. For convenience the

first column repeats the benchmark specification of Table 2 column 5. In the second column,

domestic patenting is regressed on estimated business travel from the first stage of column 3 of

Table 3 using negative binomial regression. The estimated coeffi cient increases significantly from

0.026 to 0.3 and is highly significant. This implies that by taking into account travel restrictions

resulting from global conflict and visa requirements that influence travel to the United States,

the estimates of business travel on innovation are even stronger. In the third column, the residual

from the first stage is also included, which is positive and significant. This should reduce the

bias associated with the calculation of clustered country-year standard errors due to the two-

stage procedure. The coeffi cient on business travel in columns 2 and 3 is very close, around

0.3. In column 4, Poisson Instrumental Variables (IV) approach is used, where the instruments

are Sept11, Visa Waiver Program and their interaction as in columns 2 and 3. The results are

virtually identical, with an estimated business travel coeffi cient of approximately 0.3.

What are the magnitudes of the estimated coeffi cients? A 10 percent increase in a country’s

business travel to the U.S. increases that country’s domestic patenting by 0.3 percent. Using

the two-stage approach the estimates become even stronger: a 10 percent increase in business

travel to the U.S. increases patenting by 3 percent.

Robustness checks are performed in Table 5. For convenience, the first column repeats the

benchmark estimates of Table 2 column 5. In the second column, unweighted business travel to

the U.S. is employed. It is smaller in magnitude and not significantly estimated, pointing to the

importance of weighting business travel. Business travel to a high technology U.S. state matters

more for the subsequent transfer of technological knowledge to the home country than travel to
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a low-technology U.S. state. In the third column of Table 3 estimates from IV Poisson of Table

4 column 4 are included for convenience. To evaluate the sensitivity of the estimates, patenting

in the U.S. is used as an alternative innovation measure in the right part of table 5. Columns 4,

5, and 6 replicate the specifications of the previous columns with patenting in the U.S. as the

dependent variable. Comparing columns 1 and 4, we can see that estimates of outward business

travel on innovation are similar in the case of both patenting measures. In fact, the estimates in

the case of patenting in the U.S. are somewhat higher, from 0.026 to 0.04. This might have to do

with the fact that patenting in the U.S. is collected quarterly, and that all significant innovations

are patented both domestically and in the U.S. Unweighted business travel is used in column

5, and the coeffi cient is much smaller and not significantly estimated. When considering IV

regressions from travel and visa restrictions, the estimates of business travel in column 6 and

column 3 are essentially the same, showing that the results of using domestic patenting are

robust to another innovation measure.

The next section presents a concluding discussion.

5 Conclusions

Technological transfer from developed to developing countries is important for the latter’s eco-

nomic growth and convergence. This paper has studied international technology transfer through

short-term cross-border labor flows. Travel across borders enables face-to-face communication,

which is particularly important for the transfer of technology since it tends to be tacit and hard

to codify. Business travelers who come to a high-technology country like the United States can

source technological knowledge there, bring it back to their home country and encourage domes-
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tic innovation. Using data on 84 countries’business travel to the United States between 1993

and 2003, this paper finds that outward business travel is positively associated with a country’s

innovation as measured by domestic patent applications. The magnitude of the coeffi cient is

considerable: a 10 percent increase in outward business travel increases domestic patenting by

3 percent.

This paper has a number of policy implications. Particularly, this study highlights the

costs of restrictions to travel restrictions in terms of their impact on innovation. Reducing

visa restrictions and other travel barriers can stimulate international technology transfer and

innovation. Also, this analysis sheds light on the importance of the liberalization of international

services. The substantial gains from the liberalization of air passenger travel after signing Open

Skies Agreements have been discussed by Cristea and Hummels (2011). This study stresses

the liberalization of travel in terms of innovation, which might have more long-term economic

growth implications for countries.

The empirical analysis performed in this paper presents the first evidence on the importance

of outward business travel for a country’s innovation. Future research can extend this analysis by

including other samples and countries. Also, data on international travel is not very systematic

across countries and does not always distinguish the purpose of each trip. Thus, there is a need

for higher-quality data on international travel.
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In Figure 2, South Korea and Japan are omitted, since they are significant 
outliers.

Algeria

Argentina
Australia

Austria

Bangladesh

Belarus Belgium Brazil
Bulgaria

Chile

China, Peoples Rep.

ColombiaCosta Rica

Croatia

Czech Republic

Denmark

Ecuador
Egypt

Estonia
Ethiopia

Finland

France

Georgia

Germany

Greece
GuatemalaHaiti Honduras Hong Kong

Hungary

Iceland

India
Indonesia

Ireland
Israel

Italy

Jamaica

Kazakhstan

Kenya

Latvia

Lithuania
Luxembourg

Macedonia
Malawi

MalaysiaMalta

Moldova

Morocco

Netherlands

New Zealand

Nicaragua

Norway

PakistanPanamaParaguay Peru Philippines

Poland

Portugal

Romania

Russia

Saudi Arabia

SingaporeSlovakia

Slovenia

South Africa, Rep. of
Spain

Sri Lanka

Sweden

Switzerland

ThailandTrinidad & TobagoTunisia Turkey

Ukraine United Kingdom

Uruguay VenezuelaVietnamYemen Zambia0
.0

2
.0

4
.0

6
.0

8
.1

Pa
te

nt
s 

to
 G

D
P

2 4 6 8 10
Total Business Travel to US (log)

Business Travel and Patenting
Figure 2



Variable Observations Mean
Standard 
Deviation

Min Max

Domestic Patents 2231 11179.230 49871.310 0 384201
Business Travel to US 2231 3.299 1.542 0.053 8.114

Population 2231 9.881 1.556 5.609 14.068
Real GDP per capita 2231 9.251 0.827 6.556 10.843
Imports from US 2231 21.791 1.511 16.432 24.937
Exports to US 2231 22.013 1.610 15.392 25.750
US FDI 2231 22.726 1.989 13.816 26.734

Table 1: Descriptive Statistics

The sample includes 84 countries, and 11 years (1993-2003). All variables besides domestic 
patents are in natural logarithms. US FDI is total sales of majority owned US affiliates.
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(1) (2) (3) (4) (5)
Variables

Business Travel to US 0.032** 0.027** 0.027** 0.026** 0.026**
(0.013) (0.013) (0.013) (0.013) (0.013)

Population 2.792*** 2.803*** 2.820*** 2.669***
(0.569) (0.566) (0.557) (0.576)

Real GDP per capita 0.587** 0.650*** 0.758*** 0.624**
(0.245) (0.247) (0.270) (0.281)

Imports from US -0.055 -0.040 -0.054
(0.075) (0.076) (0.074)

Exports to US -0.094 -0.103
(0.085) (0.084)

US FDI 0.070
(0.049)

Observations 2231 2231 2231 2231 2231

Log-likelihood -14525 -14457 -14455 -14452 -14449

Domestic Patenting

Notes:  All specifications include country and  year fixed effects.  Robust standard errors which allow 
for clustering by country-year are reported in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.

Table 2: Benchmark Specification



(1) (2) (3)
Variables

September 11 -0.057 -0.061 0.023
(0.081) (0.080) (0.087)

Visa Waiver Program 0.496*** 0.562***
(0.088) (0.091)

Visa Waiver Program * Sept 11 -0.207***
(0.070)

Population 0.903 0.648 0.191
(0.626) (0.619) (0.641)

Real GDP per capita 0.502 0.398 0.409
(0.315) (0.313) (0.312)

Imports from US 0.056 0.051 0.038
(0.090) (0.090) (0.090)

Exports to US -0.209** -0.214** -0.224***
(0.087) (0.086) (0.086)

US FDI 0.014 0.028 0.010
(0.067) (0.066) (0.067)

Observations 2231 2231 2231
R-squared 0.833 0.835 0.836

Business Travel to US

Table 3: First Stage Regressions

Notes:  All specifications include country and  year fixed effects.  Robust standard 
errors are reported in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.



Negative 
Binomial

2-stage 
Negative 
Binomial

2-stage 
Negative 
Binomial

IV Poisson

(1) (2) (3) (4)
Variables

Business Travel to US 0.026**
(0.013)

Estimated Business Travel to US 0.300*** 0.301*** 0.303***
(0.080) (0.080) (0.074)

Residual from the First-stage 0.021*
(0.013)

Population 2.669*** 2.395*** 2.386*** 2.265***
(0.576) (0.584) (0.584) (0.436)

Real GDP per capita 0.624** 0.479* 0.475* 0.531***
(0.281) (0.281) (0.282) (0.200)

Imports from US -0.054 -0.069 -0.068 -0.084
(0.074) (0.074) (0.073) (0.053)

Exports to US -0.103 -0.049 -0.049 -0.049
(0.084) (0.084) (0.084) (0.064)

US FDI 0.070 0.065 0.065 0.070*
(0.049) (0.049) (0.049) (0.037)

Observations 2231 2231 2231 2231
Log-likelihood -14449 -14443 -14440 -14440

Domestic Patenting

Table 4: Two Stage Least Squares Regressions

Notes:  All specifications include country and  year fixed effects.  Robust standard errors which 
allow for clustering by country-year are reported in parenthesis in columns (1), (2) and (3). *** 
p<0.01, ** p<0.05, * p<0.1.



Negative 
Binomial

Negative 
Binomial

IV 
Poisson

Negative 
Binomial

Negative 
Binomial

IV 
Poisson

(1) (2) (3) (4) (5) (6)
Variables

Weighted Business Travel to US 0.026** 0.303*** 0.040*** 0.292**
(0.013) (0.074) (0.015) (0.140)

Unweighted Business Travel to US 0.022 0.012
(0.013) (0.015)

Population 2.669*** 2.677*** 2.265*** 4.963*** 5.093*** 4.030***
(0.576) (0.576) (0.436) (0.369) (0.373) (0.604)

Real GDP per capita 0.624** 0.627** 0.531*** 1.819*** 1.860*** 1.557***
(0.281) (0.282) (0.200) (0.270) (0.268) (0.390)

Imports from US -0.054 -0.054 -0.084 0.212*** 0.203*** 0.068
(0.074) (0.074) (0.053) (0.075) (0.074) (0.093)

Exports to US -0.103 -0.103 -0.049 -0.248*** -0.259*** -0.120
(0.084) (0.085) (0.064) (0.081) (0.080) (0.120)

US FDI 0.070 0.070 0.070* 0.172*** 0.168*** -0.006
(0.049) (0.049) (0.037) (0.063) (0.064) (0.073)

Observations 2231 2231 2231 2241 2241 2241
Log -likelihood -14449 -14450 -7730 -7737

Table 5: Robustness Checks

Domestic Patenting Patenting in the US

Notes:  All specifications include country and  year fixed effects.  Robust standard errors which allow for 
clustering by country-year are reported in parenthesis in columns (1), (2),(4) and (5). *** p<0.01, ** p<0.05, * 
p<0.1.



Country Date of admittance Date of cancelation

1 Andorra
2 Argentina Jul-96 Feb-02
3 Australia Jul-96
4 Austria
5 Belgium
6 Brunei
7 Denmark
8 Finland
9 France

10 Germany
11 Iceland
12 Ireland Apr-95
13 Italy
14 Japan
15 Liechtenstein
16 Luxembourg
17 Monaco
18 Netherlands
19 New Zealand
20 Norway
21 Portugal Aug-99
22 San Marino
23 Singapore Aug-99
24 Slovenia Sep-97
25 Spain
26 Sweden
27 Switzerland
28 United Kingdom
29 Uruguay Aug-99 Apr-03

Table A 1: Visa Waiver Program Countries during 1993-2003

Source: U.S. Department of Homeland Security, Yearbook of Immigration 
Statistics, 1993-2003. For Slovenia, actual entries began in 1998.  Visa Waiver 
Pilot Program started in 1986. Unless mentioned otherwise, the countries were 
members of VWP since it began. 



Algeria Latvia
Argentina Lithuania
Australia Luxembourg
Austria Macedonia
Bangladesh Malawi
Belarus Malaysia
Belgium Malta
Brazil Moldova
Bulgaria Morocco
Chile Netherlands
China New Zealand
Colombia Nicaragua
Costa Rica Norway
Croatia Pakistan
Czech Republic Panama
Denmark Paraguay
Ecuador Peru
Egypt Philippines
Estonia Poland
Ethiopia Portugal
Finland Romania
France Russia
Georgia Saudi Arabia
Germany Singapore
Greece Slovakia
Guatemala Slovenia
Haiti South Africa
Honduras Spain
Hong Kong Sri Lanka
Hungary Sweden
Iceland Switzerland
India Thailand
Indonesia Trinidad & Tobago
Ireland Tunisia
Israel Turkey
Italy Ukraine
Jamaica United Kingdom
Japan Uruguay
Kazakhstan Venezuela
Kenya Vietnam
Korea, South Yemen
Kyrgyzstan Zambia

Table A2: Countries in the Sample 



Argentina Luxembourg
Australia Netherlands
Austria New Zealand
Belgium Norway
Denmark Portugal
Finland Singapore
France Slovenia
Germany Spain
Iceland Sweden
Ireland Switzerland
Italy United Kingdom
Japan Uruguay

Table A3: Countries in the Sample, 
Members of the Visa Waiver Program 



Table A4: Top Countries with Business Travel to U.S.

Country
Sum of business travel, 

1993-2003
Japan 54696
Taiwan 16228
Germany 15656
United Kingdom 15044
Australia 14162
Singapore 7800
Brazil 7218
South Africa 6758
France 6472
Italy 6067
New Zealand 4986
Netherlands 4634
Switzerland 4463
Malaysia 4455
China 3960
India 3807
Sweden 3067
Argentina 2641
Korea, South 2528
Poland 2236
Hong Kong 2194
Philippines 2154
Belgium 2044
Indonesia 2033
Spain 1960
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